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Intrapartum care for women with existing medical conditions or obstetric complications and their

babies

Intrapartum care for women with cardiac
disease

This evidence report contains information on 9 reviews relating to intrapartum care for
women with cardiac disease.

What history, clinical examination and investigation is most useful to stratify the
intrapartum risk for women with cardiac disease?

What is the appropriate management of anticoagulation for women with valvular
disease in planning for childbirth?

Which women with cardiac disease should be offered elective caesarean section or
assisted second stage for reasons specific to cardiac disease?

Which women with cardiac conditions need additional haemodynamic monitoring or
management during childbirth: input—output chart of fluid balance with a urinary
catheter or urometer; invasive monitoring using an arterial line and central venous
pressure; cardiac output monitoring; fluid restriction?

What is the most appropriate method of diagnosis for women with suspected
cardiomyopathy in labour?

What is the optimal management for women with peripartum cardiomyopathy in
labour?

Is regional or general anaesthesia safer for women with cardiac disease for
peripartum surgical procedures including caesarean section?

What are the risks and benefits of central neuraxial analgesia compared with
systemic analgesia, inhaled analgesia or no analgesia for women with cardiac
disease who are in labour?

How should the third stage of labour be managed for women with cardiac disease?

Evidence reviews for heart disease
March 2019
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Intrapartum care for women with existing medical conditions or obstetric complications and their

babies

Intrapartum care for women with cardiac
disease — stratification of risk

Review question

What history, clinical examination and investigation is most useful to stratify the intrapartum
risk for women with cardiac disease?

Introduction

The aim of this review is to examine cardiac disease symptoms, clinical observations and
risk stratification tools for evidence of their value in identifying poor outcomes during

intrapartum care and birth.

Summary of the protocol

See Table 1 for a summary of the population, intervention, comparison and outcomes (PICO)

characteristics of this review.

Table 1: Summary of the protocol (PICO) table

Women with a cardiac condition in the intrapartum period

Recorded assessment of one or more of the following risk factors by
at least a consultant cardiologist:

Clinical history
Intervention 1:
e Family history

Intervention 2:

e Smoker

Intervention 3:

e Obstetric history

Symptoms

Intervention 4:

¢ Breathlessness and severity, orthopnoea, paroxysmal nocturnal
dyspnoea

Intervention 5:

¢ Palpitations

Intervention 6:

e Syncope

Intervention 7:

e Chest pain

Clinical observations

Intervention 8:

e Pulse

Evidence reviews for heart disease

March 2019
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Intrapartum care for women with existing medical conditions or obstetric complications and their
babies

Intervention 9:

¢ Blood pressure
Intervention 10:

¢ Jugular venous pressure
Intervention 11:

e Heart sounds
Intervention 12:

e Chest auscultation
Intervention 13:

¢ Pitting oedema

Pre-pregnancy or antenatal cardiac function testing
Intervention 14:

e Echocardiogram

Intervention 15:

e Electrocardiogram (ECG) and ambulatory ECG
Intervention 16:

e Cardiopulmonary exercise testing (CPEX)
Intervention 17:

¢ Exercise testing

Intervention 18:

e Chest X-ray

Intervention 19:

e MRI

Intervention 20:

e Biomarkers — Brain Natriuretic Peptide (BNP)

Risk assessment protocol
Intervention 21.:

e Cardiac risk assessment protocols, tools or scoring systems for
use at the onset of labour

Each other
For the woman:
e mortality

e severe morbidity (ITU with organ support and organ transplant, or
need for mechanical support)

e mode of birth

e women’s satisfaction with labour and birth (including psychological
wellbeing)

For the baby:
e mortality
e severe morbidity (admission to a neonatal unit or encephalopathy)

For studies evaluating cardiac risk assessment protocols, tools or
scoring systems:

Evidence reviews for heart disease
March 2019
13



Intrapartum care for women with existing medical conditions or obstetric complications and their
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e diagnostic accuracy of risk assessment protocols, tools or scoring
systems to identify critical outcomes for the woman
o if reported dichotomously, sensitivity, specificity, positive and
negative likelihood ratios
o if reported continuously, area under the ROC curve

BNP: brain natriuretic peptide; CPEX: cardiopulmonary exercise testing; ECG: electrocardiogram; ITU: intensive
therapy unit; MRI: magnetic resonance imaging; ROC: receiver operator characteristic

For further details see the full review protocol in Appendix A. The search strategies are
presented in Appendix B.

Clinical evidence

Included studies

There was no evidence identified for predictive accuracy of any individual risk factor or risk
assessment protocol for any individual outcome of interest in this protocol. Thus, evidence
from risk assessment protocols for combined outcomes of interest - cardiovascular events in
the woman (defined by sustained symptomatic tachyarrhymia or bradyarrhymia requiring
treatment, cardiac arrest or cardiac death, pulmonary oedema, a decline in New York Heart
Association (NYHA) functional class compared with baseline, need for urgent invasive
cardiac procedures during pregnancy or within 6 months after delivery, any cardiac failure
(new onset or worsening) necessitating treatment or admission and bed rest, any thrombo-
embolic complication, any myocardial infarction and/or any cerebrovascular accident, death
from any cause or worsening of left ventricular ejection fraction) was considered for this
review.

Seven cohort studies (3 prospective, 3 retrospective and one unspecified) were included in
this review (see ‘Summary of clinical studies included in the evidence review’).

Six studies used CARdiac disease in PREGnancy (CARPREG) risk assessment (Balci 2014,
Fu 2016, Lu 2015, Martins 2016, Pijuan-Domenech 2015, Tanous 2010); 4 studies used
Zwangerschap bij Aangeboren HARtAfwijkingen pregnancy in congenital heart disease |
(ZAHARA |) risk assessment (Balci 2014, Billebeau 2018, Fu 2016, Lu 2015); 5 studies used
modified World Health Organization (WHO) risk assessment (Balci 2014, Billebeau 2018, Fu
2016, Lu 2015, Pijuan-Domenech 2015); 1 study used disease complexity risk assessment
(Balci 2014) and 1 study used combined different risk assessment (Balci 2014).

Evidence from the studies included in the review is summarised below (see ‘Quality
assessment of clinical studies included in the evidence review’). Predictive accuracy of
individual risk factors (for example, family history, breathlessness) for cardiovascular events
in the woman was not considered for this review.

All the risk assessment protocols were used to predict cardiovascular events for the woman
which comprised of mixed critical and important outcomes. However, the outcome
‘cardiovascular events for the woman’ did not include the following important outcomes for
the woman: mode of birth or women’s satisfaction with labour and birth. This outcome did not
include any of the following critical outcomes for the baby: mortality or severe morbidity.

For studies evaluating cardiac risk assessment protocols, tools or scoring systems, evidence
were reported continuously in area under the receiver operating characteristic (ROC) curve.
There was no evidence reported dichotomously in sensitivity, specificity, positive and
negative likelihood ratios.

Evidence reviews for heart disease
March 2019
14
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babies

See also the study selection flow chart in Appendix C.

Excluded studies

Studies not included in this review with reasons for their exclusion are provided in Appendix

D.

Summary of clinical studies included in the evidence review

Table 2 provides a brief summary of the included studies.

Table 2: Summary of included studies

Study
Balci 2014

Prospective
observational
multicentre cohort
study

Netherlands

Billebeau 2018

Retrospective cohort
study

France

Fu 2016

Retrospective cohort
study

China

Lu 2015

Retrospective cohort
study

Taiwan

Martins 2016

Cohort study

Population

N=213 pregnancies in 203
women with structural CHD
with <20 weeks gestation

NYHA I: 99.5%

Observed cardiac events:
22(10.3%)

N=43 pregnancies in 36
women with
cardiomyopathy

NYHA >1: 22%
Observed cardiac events:
15 (35%)

N=730 pregnancies with
congenital heart disease
with = 20 weeks gestation

NYHA I-1I: 99%
Observed cardiac events:
68 (9.3%)

N=268 pregnancies in 190
women with congenital
heart disease with = 20
weeks gestation

NYHA I-lI: 97%
Observed cardiac events:
18 (6.7%)

N=132 pregnancies with
heart conditions

Intervention

e CARPREG?

e Disease
complexity?

¢ Modified WHO®

e ZAHARA [d

e Total of all risk
assessment
protocol®

¢ Modified WHO¢
e ZAHARA |

e CARPREG?
¢ Modified WHO¢
e ZAHARA |

¢ CARPREG®?
e Modified WHO¢
e ZAHARA I

e CARPREG?

Outcomes

For the woman:

e AUC for the
risk of
cardiovascular
events

For the woman:

e Number of
cardiovascular
events

For the woman:

e AUC for the
risk of
cardiovascular
events

For the woman:

e AUC for the
risk of
cardiovascular
events

For the woman:

Evidence reviews for heart disease
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Study Population Intervention Outcomes
NYHA III: 0.03% e  Number of

Brazil Observed cardiac events: cardiovascular
30 (22.72%) events

Pijuan-Domenech2015 N=179 pregnancies in 164 e CARPREG? For the woman:
women with heart disease e Modified WHO! e AUC for the

Prospective cohort risk of

study NYHA I-11: 98.2% cardiovascular
Observed cardiac events: events

] 23 (13.4%)

Spain

Tauous 2010 N=66 pregnancies with e CARPREG? For the woman:
congenital or acquired heart e Number of

Prospective cohort disease cardiovascular

study NYHA I-II: 97% events
Observed cardiac events: 8

Canada (13%)

Median GA: 13 weeks

AUC: area under the receiver operator curve; BNP: brain natriuretic peptide; CARPREG: Cardiac disease in
pregnancy; CHD: congenital heart disease; EF: ejection fraction; GA: gestational age; LVOT: left ventricular
outflow tract; NYHA: New York Heart Association; ROC: receiver operating characteristic; WHO: World Health
Organization; ZAHARA: Zwangerschap bij Aangeboren HartAfwijkingen pregnancy in CHD

@ CARPREG: Risk points for women include one point each for i) Prior cardiac event (heart failure, transient
ischaemic attack, stroke, arrhythmia); it) NYHA functional class Ill/IV or cyanosis (SpO2 <90%); iii) Left heart
obstruction (mitral valve area <2cm? or aortic valve area <1.5 cm? or peak LVOT gradient >30 mmHg
(echocardiography); iv) Reduced systemic ventricular systolic function (EF <40%. The cardiovascular risks
associated were 5%, 27% and 75% for 0 point, 1 point and 21 points respectively. The risk points for offspring
were 0.75 point for left heart obstruction (mitral valve area < 2cm? or aortic valve area < 1.5 cm? or peak LVOT
gradient > 30 mmHg (echocardiography)1 point each for i) NYHA functional class IlI/IV or cyanosis (SpO2<90%);
if) Smoking; iii) Heparin/warfarin during pregnancy; 3 points for multiple gestation. The higher the scores, the
higher the risks of offspring complications.

b Disease complexity: there were 3 types of disease complexity: 1) Simple congenital heart disease (CHD):
isolated aortic or mitral valve disease, small atrial septal defect, mild pulmonic stenosis, repaired atrial or
ventricular septal defect, 2) Moderate complex CHD: atrioventricular septal defect, coarctation, Ebstein's anomaly,
tetralogy of Fallot, 3) Complex CHD: cyanotic CHD, transposition of great arteries, Fontan procedure, truncus
arteriosus

¢ Modified WHO classification: The cardiovascular risks associated were Class I: no detectable increased risk of
maternal mortality and no/mild increase in morbidity, Class II: small increased risk of maternal mortality or
moderate increase in morbidity, Class IlI: significantly increased risk of maternal mortality or severe morbidity and
Class IV: extremely high risk of maternal mortality or severe morbidity.

dZAHARA I: Risk points for woman include 0.75 point each for i) NYHA functional class 1lI/IV; ii) Systemic
atrioventricular valve regurgitation (moderate/severe); iii)Pulmonary atrioventricular valve regurgitation
(moderate/severe), 1 point for cyanotic congenital heart disease (corrected and uncorrected), 1.5 point each for i)
prior arrhymia,; ii) cyanotic congenital heart disease (corrected and uncorrected), 2.5 points for left heart
obstruction (peak LVOT gradient >50 mmHg or aortic valve area <1.0 cm?)and 4.25 points for mechanical valve
prosthesis. The cardiovascular risks associated were 2.9%, 7.5%, 17.5%, 43.1% and 70% for <0.5 point, 0.5 to
1.5 points, 1.51 — 2.5 points, 2.51-3.5 points and >3.51 points respectively. Risk points for offspring include 0.75
point each for i) cardiac medication before pregnancy; ii) cyanotic congenital disease (corrected and uncorrected),
1.75 points for twin or multiple gestation and 2.5 points for mechanical valve prosthesis. The offspring
complication risks associated were 19.9%, 33.3%, 46.7% and 59.6% for <0.5 point, 0.5 to 0.99 point, 1 — 1.49
points and = 1.5 points were 19.9%, 33.3%, 46.7% and 59.6% respectively.

¢ A total of all other risk factors including total number of non-overlapping predictors of maternal cardiovascular
events and offspring events (TPo) of ZAHARA | and CARPREG and from Khairy et al study (Maternal risk: severe
pulmonary regurgitation or subpulmonary ventricular dysfunction and smoking history and Offspring risk: subaortic
ventricular outflow tract gradient >30 mmHg).

See also the study evidence tables in Appendix E. No meta-analysis was undertaken for this
review (and so there are no forest plots in Appendix F).
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Quality assessment of clinical studies included in the evidence review

The clinical evidence profile for this review question are presented in Appendix G.
Economic evidence

Included studies
No economic evidence was identified for this review.

See the study selection flow chart in Supplement 2 (Health economics).

Excluded studies

No full-text copies of articles were requested for this review and so there is no excluded
studies list (see Supplement 2 (Health economics).

Summary of studies included in the economic evidence review

No economic evidence was identified for this review (and so there are no economic evidence
tables in Supplement 2 (Health economics).

Economic model

No economic modelling was undertaken for this review because the committee agreed that
other topics were higher priorities for economic evaluation (see Supplement 2 (Health
€economics)).

Evidence statements

Predictive accuracy of different risk assessment tools

Outcomes for the woman

Mortality and severe morbidity: cardiovascular events?
CARPREG

Very low quality evidence from 4 cohort studies (N=213, N=730, N=268, and N=179) of
women with pre-existing cardiac disease reported that CARPREG did not accurately identify
cardiovascular events.

Very low quality evidence from 1 cohort study (N=132) reported that women with pre-labour
CARPREG score of 0, 1 and >1 developed 15%, 16% and 42% cardiovascular events,
respectively.

Very low quality evidence from 1 cohort study (N=66) reported that women with pre-labour
CARPREG score of 0, 1 and >1 developed 2%, 30% and 50% cardiovascular events,
respectively.

Disease complexity

asustained symptomatic tachyarrhymia or bradyarrrhymia requiring treatment, cardiac arrest or cardiac death,
pulmonary oedema, a decline in NYHA functional class compared with baseline, need for urgent invasive
cardiac procedures during pregnancy or within 6 months after delivery, any cardiac failure (new onset or
worsening) necessitating treatment or admission and bedrest, any thrombo-embolic complication, any
myocardial infarction and/or any cerebrovascular accident, death from any cause or worsening of left
ventricular ejection fraction.
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Very low quality evidence from 1 cohort study (N=213) reported that disease complexity had
very poor to moderate accuracy to identify cardiovascular events.

Modified WHO criteria

Very low quality evidence from 4 cohort studies (N=213, N=730, N=268, and N=179) of
women with a pre-existing cardiac condition reported that the modified WHO criteria had
poor to excellent accuracy to identify cardiovascular events, however, there was serious
imprecision.

Very low quality evidence from another cohort study (N=43) reported that women in pre-
labour modified WHO group 1, 2/3 and 4 developed 33%, 37.5% and 30.8% cardiovascular
events, respectively.

ZAHARA |

Very low quality evidence from 3 cohort studies (N=213, N=730, and N=268) of women with
a pre-existing cardiac condition reported that ZAHARA | had very poor to good accuracy to
identify cardiovascular events, however, there was serious imprecision.

Very low quality evidence from another cohort study (N=43) reported that women with pre-
labour ZAHARA | score of 0-0.5, 0.51-1.5, 1.51-2.5, 2.51-3.5 and >3.5 developed 42.9%,
50%, 0%, 40% and 33% cardiovascular events, respectively.

A total of all risk assessment protocols

Very low quality evidence from 1 cohort study (N=213) reported that a total of all risk
assessment protocols had very poor to moderate accuracy to identify cardiovascular events
in the woman, however, there was serious imprecision.

The committee’s discussion of the evidence

Interpreting the evidence
The outcomes that matter most

Mortality for the woman or the baby, severe maternal morbidity (admission to the intensive
treatment unit (ITU) with organ support and transplant, or need for mechanical support) and
severe morbidity for the baby (admission to the neonatal unit or encephalopathy) were
identified as critical outcomes because the committee considered these to be the best
outcomes to evaluate antenatal and intrapartum management for cardiac conditions in labour
and birth. Mode of birth was considered important as this outcome could help the clinicians’
decision for the best planning for women with cardiac conditions. Women’s satisfaction with
labour and birth was also regarded as important as this outcome was likely to reflect the
overall impact of service delivery for women with cardiac conditions.

The quality of the evidence

The Quality In Prognostic Studies (QUIPS) checklist was used to assess the quality of each
study. 4 cohort studies were appraised as having low risk of bias whereas the other 3 were
identified as moderate risk of bias. The common limitation of these studies were that they
were descriptive studies and did not analyse predictive accuracy value of the assessment
tool. The outcome considered in all the studies was composite comprising cardiovascular
mortality, arrhythmia necessitating treatment, heart failure necessitating treatment,
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thromboembolic events such as pulmonary embolism, valve thrombosis, deep venous
thrombosis, vascular events such as stroke, myocardial infarction or dissection, need for
urgent or invasive cardiovascular intervention up to 6 months postpartum or endocarditis.
This outcome was considered to be an indirect outcome of interest and thus, the evidence
was downgraded by 1 level. The confidence interval was also wide and the evidence was
downgraded by a further level because of this. The review protocol was deliberately set to be
broad in recognition of the lack of evidence available to inform the corresponding intrapartum
care review in the NICE guideline on intrapartum care for healthy women and babies
(CG190) and to capture any relevant evidence that might have been available from test-and-
treat trials, randomised controlled trials (RCTs) or observational studies for the wide range of
cardiac conditions and components of clinical and risk assessment. Overall, the available
evidence was of very low quality.

Benefits and harms

The broad spectrum of cardiac disease means that an individual risk assessment for women
is an important step. The committee considered that the care of women with low-risk cardiac
conditions should not be over medicalised and could be managed in line with the NICE
guideline on intrapartum care for healthy women and babies (CG190). The committee
believed that the benefit of early assessment (in the early stages of pregnancy and for some
women in the preconception period) was a key feature of high-quality care and that during
the intrapartum phase there should be implementation of a pre-arranged plan and prompt re-
assessment if the women has developed new symptoms.

The committee described how the principles of multidisciplinary team (MDT) working should
be followed during risk assessment for women with cardiac disease. The committee
explained that a cardiologist with expertise in managing heart disease during pregnhancy
should be included in the core multidisciplinary team as failure to properly manage the
condition could lead to fatal consequences for the woman.

The committee agreed that intrapartum care for women who have no antenatal care should
be managed in the same way as for women who develop a new cardiac condition during the
intrapartum period. They recognised however that this may not always possible due to the
clinical urgency with which the woman may need to be treated.

In the presence of an antenatal diagnosis of a cardiac condition, the committee agreed that
based on the evidence, risk stratification should proceed in accordance with the WHO
classification defined according to the European Society of Cardiology (2018).1t was also
agreed that this should be coupled with an assessment of functional status; the New York
Heart Association functional class (NYHA class). The committee believed that the benefit of
using both assessments would be to provide 2 opportunities to identify women at high risk
and that the combination of a diagnostic class and a functional status measure would provide
a safety net for a woman who may have a low-risk diagnosis but still be troubled by
symptoms and also an asymptomatic woman whose cardiac lesion is of high concern.

The committee acknowledged that when women with extremely high-risk cardiac lesions
become pregnant it can be the cause of very significant concern and stress to the clinicians
involved. The importance of sharing this burden in an MDT and of referral for the best
available opinion is essential, and in accordance with reports on maternal deaths in the UK
and GMC guidance.

The committee believed that the value of taking a thorough medical history and careful
physical examination could not be over-emphasised. The application of these elements does
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not appear to have been tested in the published literature but the committee remained
convinced that these are key elements of clinical medicine in the UK. They noted the
emphasis placed on these elements in investigations of maternal mortality and the multiple
reports on maternal deaths in the UK which have highlighted the need for clinical rigour in
these basic medical skills. The recent MBRRACE-UK surveillance report published in 2018
draws specific attention to elements of the medical history which should be explored,
including family history and specific enquiry for symptoms that strongly suggest a cardiac
origin for the problem (orthopnoea, paroxysmal nocturnal dyspnoea and a cough productive
of pink frothy sputum). A thorough, basic physical examination, coupled with an open mind to
consider cardiac pathologies had been overlooked in a number of the women who died.

The committee found that the literature did not provide any evidence concerning the
hierarchy or usefulness of different cardiac investigations in the risk assessment process but
they believed that following history taking and physical examination, basic investigations (12-
lead ECG and plain chest X-ray) followed by targeted advanced diagnostic tests could further
the risk assessment and planning process.

The committee concurred with the conclusions of the MBRRACE-UK surveillance report
published in 2018 that the absence of a diagnosis in the presence of significant symptoms
would be an important clinical red flag and the progression of a pregnhancy would add a time-
critical element to the need for referral and investigations.

The recommendations developed by the committee are consistent with those in condition-
specific NICE cardiac disease guidelines that make recommendations for pregnant women
with suspected myocardial ischaemia and heart failure (for example, the NICE guidelines on
chest pain of recent onset (CG95), cardiovascular disease: risk assessment and reduction,
including lipid modification (CG181) and chronic heart failure in adults: management

(CG108)).

The committee highlighted the dynamic profile of haemodynamics in women who are
pregnant or who have just given birth. This can lead to changes in previously stable
conditions and presentation of previously unrecognised problems as well as the occurrence
of new conditions which may or may not be specific to pregnancy. This changing physiology
mandates frequent reassessment and re-evaluation.

The committee also emphasised in their discussion that all the investigations which were
required to stratify the risk should be performed in a timely manner regardless of the
pregnancy. The committee gave their views that late or inadequate risk assessment for these
women could put both the woman and the baby at detrimental risks. They also suggested to
review and take appropriate action promptly.

Cost effectiveness and resource use

No clinical evidence was identified for this review and the committee made a qualitative
assessment of cost effectiveness.

The committee agreed that it would be cost effective to start planning early in pregnancy as
dramatic changes to the performance of the heart and circulation can occur. Planning for
birth and the need for additional management would be important to improve outcomes.
Similarly the committee agreed that multidisciplinary involvement was needed to minimise
the risk of adverse outcomes. They recommended that the multidisciplinary care included the
relevant levels of experience and expertise and that this could reduce NHS costs associated
with birth by encouraging vaginal births without medical intervention where appropriate.
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The committee also believed that risk assessment, including diagnostic classification, cardiac
functional capacity and clinical assessment would promote cost effective care particularly in
cases where reassurance could be obtained that no additional precautions were necessary.

The committee acknowledged that there was some variation in practice and that the
recommendations could potentially lead to more referrals to tertiary level services in some
areas which would have a resource impact. However, they also thought that specialist advice
could reduce costs by providing assurance to some women where their heart condition did
not affect their birth plan and thereby reducing unnecessary medical intervention. Overall the
committee did not think that their recommendations would have a significant resource impact
for the NHS.

Other factors the committee took into account

Despite the lack of evidence, the committee decided to prioritise other areas addressed by
the guideline for future research and therefore made no research recommendations
regarding stratification of risk for women with heart disease.
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Intrapartum care for women with cardiac
disease — management of anticoagulation
for valvular disease

Review question

What is the appropriate management of anticoagulation for women with valvular disease in

planning for childbirth?

Introduction

The aim of this review is to determine appropriate intrapartum anticoagulant management for
women with bioprosthetic or mechanical valves.

Summary of the protocol

See Table 3 for a summary of the population, intervention, comparison and outcomes (PICO)

characteristics of this review.

Table 3: Summary of the protocol (PICO) table

Women with congenital or acquired valvular heart disease and
with bioprosthetic (group 1) or mechanical (group 2) heart valves
who are pregnant and beyond 24 weeks of gestation, including
those in the intrapartum period

Group 1 - bioprosthetic valves:
Intervention 1:

e Aspirin (and other antiplatelet agents; clopidogrel, ticagrelor or
dipyridamole)

Intervention 2:

e Low-molecular-weight heparin (LMWH; dalteparin,
enoxaparin, or tinzaparin)

Group 2 — mechanical valves:
Intervention 1.

e Aspirin (and other antiplatelet agents; clopidogrel, ticagrelor or
dipyridamole)

Intervention 2:
¢ Oral anticoagulants (warfarin, acenocoumarol, phenindione)
Intervention 3:

e Low-molecular-weight heparin (dalteparin, enoxaparin, or
tinzaparin)

Intervention 4:

e New anticoagulants (direct factor Xa inhibitors: rivaroxaban,
apixaban; direct thrombin inhibitors: dabigatran)

Intervention 5:

¢ Unfractionated heparin
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Intervention 6:

o Different treatment regimens according to stage of pregnancy
and consisting of combinations of the above drugs, some also
including vitamin K antagonist

Intervention 7:
e Suspension of anticoagulation during the intrapartum period
Intervention 8:

e Bridging anticoagulation postpartum

Group 1 - bioprosthetic valves:

Comparison 1:
 No anticoagulation

Group 2 — mechanical valves:

Comparison 1:
e Low-molecular-weight heparin (dalteparin, enoxaparin, or
tinzaparin)

Comparison 2:
e Warfarin

For both types of prosthetic valves:

For the woman:
e mortality

e major morbidities (any thromboembolic events - pulmonary
embolism, valve thrombosis, stroke or intracranial
haemorrhage), obstetric haemorrhage (antenatal or
postpartum), cardiovascular compromise (as defined by
study), new maternal arrhythmia, infective endocarditis,
myocardial infarction)

e admission to a HDU or ITU

e women’s satisfaction with labour and birth (including
psychological wellbing)

e epidural haematoma
e unplanned general anaesthesia
e duration of hospital stay

For the baby:
e mortality (intrauterine death or neonatal death)

e major neonatal morbidity (preterm birth, fetal anticoagulation,
fetal haemorrhage, intracerebral or intracranial bleeding)

e admission to a neonatal unit
HDU: high dependency unit; ITU: intensive therapy unit; LWMH: low molecular weight heparin

For further details see the full review protocol in Appendix A. The search strategies are
presented in Appendix B.
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Clinical evidence
Included studies

Sub-question 1: Bioprosthetic heart valves

No clinical evidence was identified for this review.

Sub-question 2: Mechanical heart valves

One systematic review of case series and cohort studies and 5 prospective cohort studies
were included in this review (see ‘Summary of clinical studies included in the evidence
review’).

Of these, 2 studies compared low-molecular-weight heparin (LMWH) with unfractionated
heparin (UFH) (Khader 2016, Xu 2016) whereas 2 studies compared LMWH with first-
trimester heparin followed by warfarin until before birth when it was replaced by heparin
(Vause 2017, Xu 2016). Three studies looked at the comparison of low and high dose of
warfarin (Ayad 2016, Soma-Pillay 2011, Xu 2016). Studies examined warfarin in comparison
with LMWH in 2 studies (Vause 2017, Xu 2016) or UFH in 1 study (Xu 2016) or unspecified
heparin in 1 study (Xu 2016) or heparin followed by warfarin followed by heparin in 3 studies
(Khamoushi 2011, Vause 2017, Xu 2016).

Evidence from the studies included in this review is summarised below (see ‘Quality
assessment of clinical studies included in the evidence review’).

Data was reported on the critical outcomes for the woman, mortality, major morbidities (as
major thromboembolic event or major antenatal haemorrhagic event). Data was also
reported on the following critical outcomes for the baby, mortality. One study reported
outcomes as poor maternal outcome and poor fetal outcome which comprised of mixed
critical and important outcomes for the woman and the baby, respectively. Evidence was not
available for the following outcomes for the woman: admission to a high dependency unit
(HDU), intensive treatment unit (ITU) (important outcome) or women'’s satisfaction with
labour and birth (important outcome), epidural haematoma (important outcome), unplanned
general anaesthesia (important outcome) and duration of hospital stay (outcomes of limited
importance). Evidence was also not available for the following outcomes for the baby: major
neonatal morbidity (critical outcome) and admission to a neonatal unit (important outcome).

There was no evidence available for the following interventions: aspirin, new anticoagulants
and suspension of anticoagulation during the intrapartum period.

See also the study selection flow chart in Appendix C.

Excluded studies

Studies not included in this review with reasons for their exclusions are provided in Appendix
D.

Summary of clinical studies included in the evidence review

Table 4 provides a brief summary of the included studies.
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Table 4: Summary of included studies

Ayad 2016 N=100 women e Warfarin throughout Different doses of  For the baby:
with mechanical pregnancy warfarin e Live birth
Prospective cohort ~ heart valves e s<5mg
study e >5mg
Egypt
Khader 2016 N=40 women e UFH (15.0001U/12 e Enoxaparin (1 For the woman:
with mechanical hr) before 6 weeks mg/kg bd) e Maternal death
; heart valves tation until 12 before 6
Prospective cohort g
stud > hours before birth weeks until 36 Antepartum haemorrhage (APH)
y e e Postpartum haemorrhage (PPH)
gestation; e Thrombotic complications
Egypt then
unfractionated  For the baby:
heparin ; ;
Live birth
(15.000 U122 e
hour) was

given until 12
hours before
birth
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e [Vinjections of For the woman:

Khamoushi 2011

Prospective cohort
study

Iran

Soma-Pillay 2011

Prospective cohort
study

South Africa

N= 49
pregnancies in
44 women

N=62 women
with mechanical
heart valves

Warfarin throughout
pregnancy, heparin
at time of delivery

Subcutaneous
unfractionated
heparin until 12
weeks gestation,
then warfarin was
given (INR 2.5 to
3.5) until 36 weeks
gestation when
subcutaneous
unfractionated
heparin was
restarted, until the
morning of labour

UFH during
6th-12th
gestational
week, warfarin
until the 36th
gestational
week followed
by heparin for
the last two
weeks of
pregnancy
and at time of
delivery

Different doses of
warfarin

e <5mg
e 51to7.4mg
e 27.5mg

Prosthetic valve dysfunction in third trimester or

after delivery

For the baby:

Pregnancy loss (Miscarriages and stillbirths)

Data from 5.1 to
7.4 mg and 27.5
mg were combined
and analysed as
25 mg.

This outcome was
assessed as
indirect.

Evidence reviews for heart disease

March 2019

26



Intrapartum care for women with existing medical conditions or obstetric complications and their babies

Vause 2017 N=53 women
with mechanical
Prospective heart valves

population-based
cohort study

UK

Warfarin throughout
pregnancy

LMWH throughout
pregnancy

First trimester
LMWH with
subsequent warfarin
until early third
trimester, converting
to heparin before
birth

Other

Each other

For the woman:

Poor maternal outcome (maternal death or
serious morbidity — admission to intensive care
for >1 day, valve thrombosis, valve dysfunction
resulting in heart failure, cerebrovascular
accident bleeding requiring transfusion or
return to theatre (primary postpartum
haemorrhage, secondary postpartum
haemorrhage, intra-abdominal bleeding,
vaginal haematoma, wound haematoma)

For the baby:

Poor fetal outcome (any pregnancy loss
[miscarriage or termination of pregnancyy],
stillbirth, neonatal death, fetal abnormality,
Apgar score of <7 at 5 minutes or admission to
the neonatal unit)

The outcomes
were assessed as
indirect.
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Study Population Intervention Comparison Outcome Comments
Xu 2016 N =2113 e aregimen of a Comparative data For the woman: The data from this
pregnancies_ vitamin K antagonist provided for e Maternal death (any maternal antenatal death ~ Study is irjdirect
Systematic review  [1om 51 studies (VKA) throughout H/VKA versus from any cause) because it does
cn):evzﬁr;rﬁgavl\lmart preghancy Lo il e Maternal major thrombotic event (included fatal ggEt;?rff(I)ﬁtchily
Multiple countries  yaives of four  aheparin (H)/VKA thromboembolism, prosthetic valve thrombosis intrapartum period
anticoagulation regimen, which requiring thrombolysis or emergency surgery, Total ber of :
egimens includes use of documented evidence of central nervous otal number o
9 VKAs except for system embolization, documented evidence of ~ Prégnancies in
adjusted doses of peripheral limb and visceral embolization each _
unfractionated or requiring surgery, and any other related events ~@nticoagulation
low molecular requiring hospitalization) were unclear as
e hepaf'” e Maternal major antenatal haemorrhagic event thpi studybreported
(LMWH) during 6-12 (major haemorrhagic events in the antenatal on ylnglmfer h
S EF preeireey period, including death due to haemorrhage, avayiable for eac
e an LMWH regimen intracranial bleeding or documented cardiac outcome.
of adjusted LMWH tamponade requiring intervention,
doses throughout haemorrhage requiring transfusion, and any
pregnancy other related events requiring inpatient
e an unfractionated treatment)
heparin (UFH)
L%%gegf‘ﬁ I?SJ”Sted For the baby:
e Intrauterine fetal or neonatal mortality
throughout

regnanc (spontaneous abortion, therapeutic abortion,
preg y stillbirth and neonatal death)

H: heparin; INR: international normalised ratio; 1U: international unit; IV: intravenous; LMWH: low-molecular-weight heparin; UFH: unfractionated heparin; VKA: vitamin K
antagonists

See also the study evidence tables in Appendix E. No meta-analysis was undertaken for this review (and so there are no forest plots in Appendix
F)

Evidence reviews for heart disease
March 2019
28



Intrapartum care for women with existing medical conditions or obstetric complications and their
babies

Quality assessment of clinical studies included in the evidence review

The clinical evidence profiles for this review question are presented in Appendix G.
Economic evidence

Included studies
No economic evidence was identified for this review.

See the study selection flow chart in Supplement 2 (Health economics).

Excluded studies

No full-text copies of articles were requested for this review and so there is no excluded studies
list (see Supplement 2 (Health economics)).

Summary of studies included in the economic evidence review

No economic evidence was identified for this review (and so there are no economic evidence
tables in Supplement 2 (Health economics).

Economic model

No economic modelling was undertaken for this review because the committee agreed that
other topics were higher priorities for economic evaluation (see Supplement 2 (Health
economics)).

Evidence statements

Sub-question 2: Mechanical heart valves

Unfractionated heparin alone versus low-molecular-weight heparin = unfractionated
heparin

Outcomes for the woman

Mortality

Very low quality evidence from 1 systematic review (n=227) of women with mechanical heart
valves reported that there is no clinically important difference between UFH and LMWH for
mortality.

Very low quality evidence from 1 prospective cohort study (N=40) of women with mechanical
heart valves showed that there is no event of mortality in either women receiving UFH or
those receiving LMWH followed by UFH.

Major morbidity: major thromboembolic event

Very low quality evidence from 1 systematic review (n=180) of women with mechanical heart
valves showed that there is a clinically important harmful effect of UFH compared with
LMWH for the risk of major thromboembolic event.
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However, very low quality evidence from 1 prospective cohort study (N=40) of women with
mechanical heart valves showed no major thromboembolic event in either women receiving
UFH or those receiving LMWH followed by UFH.

Major morbidity: major antenatal haemorrhagic event

Very low quality evidence from 1 systematic review (n=212) of women with mechanical heart
valves showed that there is no clinically important difference between UFH and LMWH for
the risk of major antenatal haemorrhagic event.

Very low quality evidence from 1 prospective cohort study (N=40) of women with mechanical
heart valves showed no clinically important difference between women receiving UFH and
those receiving LMWH followed by UFH for the risk of major antenatal haemorrhagic event.

Major morbidity: postpartum haemorrhagic event

Very low quality evidence from 1 prospective cohort study (N=40) of women with mechanical
heart valves showed that there is no clinically important difference between UFH and LMWH
followed by UFH for the risk of postpartum haemorrhagic event.

QOutcomes for the baby

Mortality

Very low quality evidence from 1 systematic review (n=167) of women with mechanical heart
valves reported that there is a clinically important harmful effect of UFH compared with
LMWH for mortality of babies.

However, very low quality evidence from 1 prospective cohort study (N=40) of women with
mechanical heart valves showed no clinically important difference between UFH and LMWH
followed by UFH for mortality of babies.

Heparin followed by warfarin followed by heparin versus low-molecular-weight heparin

Outcomes for the woman

Mortality

Very low quality evidence from 1 systematic review (n=461) of women with mechanical heart
valves showed no clinically important difference between heparin followed by warfarin
followed by heparin and LMWH for mortality.

Major morbidity: major thromboembolic event

Very low quality evidence from 1 systematic review (n=450) of women with mechanical heart
valves showed no clinically important difference between heparin followed by warfarin
followed by heparin and LMWH for the risk of major thromboembolic event.

Major morbidity: major antenatal haemorrhagic event

Very low quality evidence from 1 systematic review (n=427) of women with mechanical heart
valves showed that there is a clinically important beneficial effect of heparin followed by
warfarin followed by heparin compared with those receiving LMWH for the risk of major
antenatal haemorrhagic event.

Poor maternal outcome®

b Poor maternal outcome: maternal death or serious morbidity — admission to intensive care for > 1day, valve
thrombosis, valve dysfunction resulting in heart failure, cerebrovascular accident bleeding requiring
transfusion or return to theatre (primary postpartum haemorrhage, secondary postpartum haemorrhage,
intraabdominal bleeding, vaginal haematoma, wound haematoma)
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Very low quality evidence from 1 prospective cohort study (n=50) of women with mechanical
heart valves showed no clinically important difference between heparin followed by warfarin
followed by heparin and LMWH for the risk of poor maternal outcome.

QOutcomes for the baby

Mortality

Very low quality evidence from 1 systematic review (n=438) of women with mechanical heart
valves showed that there may be a clinically important harmful effect of heparin followed by
warfarin followed by heparin compared with LMWH for mortality of babies, but there is
uncertainty around the estimate.

Poor fetal outcome®

Very low quality evidence from 1 prospective cohort study (n=50) of women with mechanical
heart valves showed no clinically important difference between heparin followed by warfarin
followed by heparin and LMWH for the risk of poor fetal outcome.

Low-dose warfarin (€5 mg/day) + unfractionated heparin versus high-dose warfarin (>5
mg/day) £ unfractionated heparin

Outcomes for the woman

Mortality

Very low quality evidence from 1 systematic review (n=673) of women with mechanical heart
valves showed that there is no clinically important difference between low-dose warfarin and
high-dose warfarin for mortality.

Major morbidity: major thromboembolic event

Very low quality evidence from 1 systematic review (n=386) of women with mechanical heart
valves showed that there is a clinically important beneficial effect of low-dose warfarin
compared with high-dose warfarin for the risk of major thromboembolic event.

Major morbidity: major antenatal haemorrhagic event

Very low quality evidence from 1 systematic review (n=771) of women with mechanical heart
valves showed that there is no clinically important difference between low-dose warfarin and
high-dose warfarin for the risk of major antenatal haemorrhagic event.

QOutcomes for the baby

Mortality

Very low quality evidence from 1 systematic review (n=474) of women with mechanical heart
valves showed that there is no clinically important difference between low-dose warfarin and
high-dose warfarin for mortality of babies.

However, very low quality evidence from 1 prospective cohort study (N=98) of women with
mechanical heart valves showed that there may be a clinically important beneficial effect of
low-dose warfarin compared with high-dose warfarin for mortality of babies.

Very low quality evidence from 1 prospective cohort study (N=62) of women with mechanical
heart valves showed that there is no clinically important difference between low-dose
warfarin followed by UFH and high-dose warfarin followed by UFH for mortality of babies.

¢ Poor fetal outcome: any pregnancy loss (miscarriage or termination of pregnancy), stillbirth, neonatal death, fetal
abnormality, Apgar score of <7 at 5 minutes or admission to the neonatal unit.
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Low-molecular-weight heparin versus warfarin

Outcomes for the woman

Mortality

Very low quality evidence from 1 systematic review (n=507) of women with mechanical heart
valves showed that there is no clinically important difference between LMWH and warfarin for
mortality.

Major morbidity: major thromboembolic event

Very low quality evidence from 1 systematic review (n=537) of women with mechanical heart
valves showed that there may be a clinically important harmful effect of LMWH compared
with warfarin for the risk of major thromboembolic event.

Major morbidity: major antenatal haemorrhagic event

Very low quality evidence from 1 systematic review (n=637) of women with mechanical heart
valves showed that there is a clinically important harmful effect of LMWH and warfarin for the
risk of major antenatal haemorrhagic event.

Poor maternal outcome®

Very low quality evidence from 1 prospective cohort study (n=44) of women with mechanical
heart valves showed that there is no clinically important difference between LMWH and
warfarin for the risk of poor maternal outcome.

Outcomes for the baby

Mortality

Very low quality evidence from 1 systematic review (n=637) of women with mechanical heart
valves showed that there is a clinically important beneficial effect of LMWH compared with
warfarin for mortality of babies.

Poor fetal outcome®

Very low quality evidence from 1 prospective cohort study (n=44) of women with mechanical
heart valves showed that there is no clinically important difference between LMWH and
warfarin for the risk of poor fetal outcome.

Unfractionated heparin versus warfarin

Outcomes for the woman

Mortality

Very low quality evidence from 1 systematic review (n=508) of women with mechanical heart
valves showed that there is no clinically important difference between UFH and warfarin for
mortality.

Major morbidity: major thromboembolic event

4 Poor maternal outcome: maternal death or serious morbidity — admission to intensive care for > 1day, valve
thrombosis, valve dysfunction resulting in heart failure, cerebrovascular accident bleeding requiring
transfusion or return to theatre (primary postpartum haemorrhage, secondary postpartum haemorrhage,
intraabdominal bleeding, vaginal haematoma, wound haematoma)

®Poor fetal outcome: any pregnancy loss (miscarriage or termination of pregnancy), stillbirth, neonatal death, fetal
abnormality, Apgar score of <7 at 5 minutes or admission to the neonatal unit
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Very low quality evidence from 1 systematic review (n=491) of women with mechanical heart
valves showed that there is a clinically important harmful effect of UFH compared with
warfarin for the risk of major thromboembolic event.

Major morbidity: major antenatal haemorrhagic event

Very low quality evidence from 1 systematic review (n=653) of women with mechanical heart
valves showed that there is a clinically important harmful effect of UFH compared with
warfarin for the risk of major antenatal haemorrhagic event.

Outcomes for the baby

Mortality

Very low quality evidence from 1 systematic review (n=608) of women with mechanical heart
valves showed that there is a clinically important harmful effect of UFH compared with
warfarin for mortality of babies.

Heparin (unspecified) versus warfarin

Qutcomes for the woman

Mortality

Very low quality evidence from 1 systematic review (n=621) of women with mechanical heart
valves showed that there is no clinically important difference between heparin and warfarin
for mortality.

Major morbidity: major thromboembolic event

Very low quality evidence from 1 systematic review (n=604) of women with mechanical heart
valves showed that there is a clinically important harmful effect of heparin compared with
warfarin for the risk of major thromboembolic event.

Major morbidity: major antenatal haemorrhagic event

Very low quality evidence from 1 systematic review (n=751) of women with mechanical heart
valves showed that there is a clinically important harmful effect of heparin compared with
warfarin for the risk of major antenatal haemorrhagic event.

Outcomes for the baby

Mortality

Very low quality evidence from 1 systematic review (n=706) of women with mechanical heart
valves showed that there is no clinically important difference between heparin and warfarin
for mortality of babies.

Heparin followed by warfarin followed by heparin versus warfarin

Outcomes for the woman

Mortality

Very low quality evidence from 1 systematic review (n=742) of women with mechanical heart
valves showed that there is no clinically important difference between heparin followed by
warfarin followed by heparin and warfarin alone for mortality.

Major morbidity: major thromboembolic event

f Unspecified: LMWH or UFH or their combination strategy
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Very low quality evidence from 1 systematic review (n=761) of women with mechanical heart
valves showed that there is a clinically important harmful effect of heparin followed by
warfarin followed by heparin compared with warfarin alone for the risk of major
thromboembolic event.

Major morbidity: major antenatal haemorrhagic event

Very low quality evidence from 1 systematic review (n=868) of women with mechanical heart
valves showed that there is no clinically important difference between heparin followed by
warfarin followed by heparin and warfarin alone for the risk of major antenatal haemorrhagic
event.

Poor maternal outcome?

Very low quality evidence from 1 prospective cohort study (n=12) of women with mechanical
heart valves showed that there is no clinically important difference between heparin followed
by warfarin followed by heparin and warfarin alone for the risk of poor maternal outcome.

Prosthetic valve dysfunction: 3" trimester or after birth

Very low quality evidence from 1 prospective cohort study (N=49) of women with mechanical
heart valves showed that there is no clinically important difference between heparin followed
by warfarin followed by heparin and warfarin alone for the risk of prosthetic valve dysfunction
at 3" trimester or after birth.

Outcomes for the baby

Mortality

Very low quality evidence from 1 systematic review (n=879) of women with mechanical heart
valves showed that there is no clinically important difference between heparin followed by
warfarin followed by heparin and warfarin alone for mortality of babies.

Poor fetal outcome”

Very low quality evidence from 1 prospective cohort study (n=12) of women with mechanical
heart valves showed that there is no clinically important difference between heparin followed
by warfarin followed by heparin and warfarin alone for the risk of poor fetal outcome.

The committee’s discussion of the evidence

Interpreting the evidence
The outcomes that matter most
The following outcomes were prioritised for the review.

Mortality for the woman and the baby were considered as critical outcomes because
mortality would be an extreme adverse outcome for either the woman or the baby if
anticoagulation during labour was in appropriate. Major morbidities for the woman (any
thromboembolic events including pulmonary embolism, valve thrombosis, stroke or
intracranial haemorrhage; obstetric haemorrhage including antenatal and postpartum

9 Poor maternal outcome: maternal death or serious morbidity — admission to intensive care for >1 day, valve
thrombosis, valve dysfunction resulting in heart failure, cerebrovascular accident or bleeding requiring
transfusion or return to theatre (primary postpartum haemorrhage, secondary postpartum haemorrhage,
intraabdominal bleeding, vaginal haematoma, wound haematoma)

h Poor fetal outcome: any pregnancy loss (miscarriage or termination of pregnancy), stillbirth, neonatal death,
fetal abnormality, Apgar score of <7 at 5 minutes or admission to the neonatal unit
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bleeding; cardiovascular compromise; new maternal arrhythmia; infective endocarditis; or
myocardial infarction) as well as major morbidity for the baby (preterm birth, fetal
anticoagulation, fetal haemorrhage, intracerebral or intracranial bleeding) were regarded as
outcomes of critical importance because these complications can lead to major interventions
or life-long and devastating consequences.

Women'’s satisfaction with labour and birth was considered to be an important outcome to
emphasise that care should be centred on the women. Admission to HDU or ITU, epidural
haematoma and unplanned general anaesthesia were agreed as important outcomes for the
woman as they indirectly reflect inappropriate anticoagulation during labour. Similarly,
admission to a neonatal unit was considered to be an important outcome for the baby
because improper anticoagulation for a woman during labour could lead to prolonged labour
resulting in neonatal asphyxia or the direct effect of anticoagulant on the baby through the
placenta, either of which would result in the baby being admitted to ITU.

The quality of the evidence

The evidence in this review was based on a systematic review of cohort studies and case
series or individual prospective cohort studies. It should be noted that all studies assessed
the effects of anticoagulants throughout pregnancy, not just during labour. However, the
evidence was not downgraded because this reflects current clinical practice. The quality of
each study was appraised using the AMSTAR and Newcastle-Ottawa checklists for
systematic reviews and cohort studies, respectively. The GRADE quality of all evidence was
very low.

Benefits and harms

The committee highlighted that inadequate anticoagulation for women with a mechanical
heart valve could cause thrombosis, however too much anticoagulation could lead to
excessive bleeding: and either situation could cause fatality in the woman and her baby.
Therefore the committee recommended close collaboration within an MDT and an
individualised plan during pregnancy for how to care for women with mechanical heart valves
during the intrapartum period because this would increase the chances of an uncomplicated
and successful birth.

The committee recommended a 2-week gap between stopping warfarin and the birth of the
baby for women with mechanical heart valves who take warfarin during pregnancy. In the
interim, anticoagulation should be covered by heparin. The committee also emphasised the
need for close monitoring of anti-Xa levels and that the heparin dose should be adjusted
accordingly. The committee explained that anti-Xa level reflects the anticoagulant effect of
heparin and should be kept between 1-1.2 IU/ml. They elaborated that the benefit of
switching to heparin in the near term is to have better control over intrapartum bleeding
compared to continuing warfarin, while reducing the risk of thrombosis in women with
mechanical heart valves. The committee also highlighted that the fetus will be more
anticoagulated than the woman if the woman is taking warfarin. Thus, the committee
recommended that switching to heparin 2 weeks before planned birth would allow time for
the fetus to gain normal coagulation back which would in turn mean that vaginal birth could
be considered.

The committee elaborated that if a caesarean section is planned for a woman with a
mechanical heart valve, then LMWH, used in therapeutic doses, should be withheld for 24
hours before a caesarean section to reduce the risk of epidural haematoma. Also, the
caesarean section should be performed between 24-30 hours after stopping anticoagulation.
Alternatively, switching to intravenous unfractionated heparin should be considered, stopping
it 4 to 6 hours before caesarean section. If induction of labour was planned for a woman with
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a mechanical heart valve, it was suggested to seek a senior obstetrician’s opinion on when to
stop heparin. The decision would be on the balance of benefits (having an option of regional
analgesia) and risks (valve thrombosis) of stopping heparin. Progress of labour should be
monitored closely and appropriate action taken promptly.

The committee agreed that if a woman on warfarin presents in labour, caesarean section
might be the best option for the baby though it might not be the best option for the woman
and therefore it was recommended that consideration should be given by a senior
obstetrician, haematologist and a consultant obstetric anaesthetist as to which mode of birth
would be most appropriate to balance the benefits and risks for both the woman and the
baby.

The emphasis of the recommendations on close monitoring and appropriate titration to
achieve the target of anti-Xa levels between 1 and 1.2 IU/ml, together with close
collaboration between an obstetrician, a haematologist, a cardiologist and an obstetric
anaesthetist during the intrapartum period would increase the chances of an uncomplicated
and successful birth.

For a woman presenting in labour and who is taking warfarin, the risk of excessive bleeding
during labour for both the woman and the baby can be minimised by stopping the
anticoagulation immediately, followed by an urgent assessment by an obstetrician. The
committee agreed that to determine the degree of anticoagulation in the woman and baby
the international normalised ratio (INR) should be checked promptly. The INR should be
reviewed by a haematologist, who could also advise on how to reverse anticoagulation if
necessary.

Regarding women with bioprosthetic valves, the committee recommended continuing anti-
platelet therapy throughout labour on the balance of the associated benefits and risks.

Cost effectiveness and resource use

No clinical evidence was identified for this review and the committee made a qualitative
assessment of cost effectiveness.

The recommendations aimed to balance the risks of too much or too little anticoagulation,
either of which could result in the death of the woman or the baby. Given the potential loss of
life the committee considered that the recommendations intended to mitigate the risks of too
much or too little anticoagulation were likely to be cost effective.

The committee considered that the recommendations largely reflected current practice and,
therefore, they did not anticipate a significant resource impact to the NHS.

Other factors the committee took into account

Despite the low quality of the evidence, the committee decided to prioritise other areas
addressed by the guideline for future research and therefore made no research
recommendations regarding the management of anticoagulation for women with mechanical
heart valves.
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Intrapartum care for women with cardiac
disease — mode of birth

Review question

Which women with cardiac disease should be offered elective caesarean section or assisted
second stage for reasons specific to cardiac disease?

Introduction

The aim of this review is to examine outcomes for the woman and baby following elective
caesarean section for reasons related to a cardiac condition compared with outcomes
following a planned vaginal birth.

Summary of the protocol

See Table 5 for a summary of the population, intervention, comparison and outcomes (PICO)
characteristics of this review.

Table 5: Summary of the protocol (PICO) table

Women with a cardiac condition in the intrapartum period
Elective caesarean section

Vaginal birth

For the woman:

e mortality

e major morbidity

¢ women's satisfaction with labour and birth (including
psychological wellbeing)

e emergency caesarean section

For the baby:
e mortality
e major morbidity

For further details see the full review protocol in Appendix A. The search strategies are
presented in Appendix B.

Clinical evidence

Included studies

One retrospective cohort study was included for this review (see ‘Summary of clinical studies
included in the evidence review’).

There were 2 comparisons in this study: planned caesarean section for cardiac reasons versus
planned vaginal birth and planned caesarean section for any reason versus planned vaginal
birth (Ruys 2015).
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Evidence from the studies included in the review is summarised below (see ‘Quality
assessment of clinical studies included in the evidence review’).

For the comparison of planned caesarean section for cardiac reasons versus planned
vaginal birth, data was reported for the following outcomes for the woman, mortality (critical
outcome), major morbidity: postpartum heatrt failure, postpartum haemorrhage (critical
outcome) and emergency caesarean section for obstetric or cardiac reasons (important
outcome). Data was also reported for the critical outcome mortality of the baby. There was
no evidence identified for the following important outcome for the woman, women’s
satisfaction with labour and birth. There was no evidence identified for the following critical
outcome for the baby, major morbidity.

For the comparison of planned caesarean section for any reason versus planned vaginal
birth, data was reported for the following outcome for the woman, emergency caesarean
section for cardiac reasons (important outcome). There was no evidence identified for the
following maternal outcomes: mortality (critical outcome), major morbidity (critical outcome)
and women'’s satisfaction with labour and birth (important outcome). There was no evidence
identified for any outcomes for the baby: mortality (critical outcome) and major morbidity
(critical outcome).

See also the study selection flow chart in Appendix C.

Excluded studies

Studies not included in this review with reasons for their exclusions are provided in Appendix
D.

Summary of clinical studies included in the evidence review

Table 6 provides a brief summary of the included studies.

Table 6: Summary of included studies

Intervention/ Outcomes Comments
Study Population Comparison
Ruys 2015  N=1262 Comparison 1: Comparison 1: Cardiac reasons
pregnancies e Planned caesarean For the woman: for emergency
Retrospecti &Mong women section for cardiac « Mortality caesaican
ve cohort  With Stuctural o reasons (n=172) « Major morbidity: oo 276 O
study . e Planned vaginal birth provided for
disease from the (n=869) o Postpartum women in
. European heart failure planned
Registry Registry on o Postpartum caesarean
data from Pregnancy and Comparison 2: haemorrhage! section group, but
28 countries  Heart Disease o Planned caesarean ¢ Emergency not for women in
between 2007 section for any caesarean planned vaginal
and 2011 reason (both cardiac section for birth group that
and obstetric) obstetric or went on to have
(n=393) cardiac reasons  €mergency
e Planned vaginal birth cilzeElizeln
(n=869) For the baby: section for

) cardiac reasons.
o Mortality

Outcomes are
presented by
planned

Comparison 2:
For the woman:

Evidence reviews for heart disease
March 2019
38



Intrapartum care for women with existing medical conditions or obstetric complications and their
babies

Intervention/ Outcomes Comments
Study Population Comparison
e Emergency caesarean

caesarean section/vaginal

section for birth rather than

cardiac reasons performed
caesarean
section/vaginal
birth.

1Postpartum haemorrhage is defined in the paper as >500 mL in vaginal births and as >1000 mL in caesarean
sections, or as requiring transfusion
N: total number of participants

See also the study evidence tables in Appendix E. No meta-analysis was undertaken for this
review (and so there are no forest plots in Appendix F).

Quality assessment of clinical studies included in the evidence review

The clinical evidence profiles for this review question are presented in Appendix G.
Economic evidence

Included studies
No economic evidence was identified for this review.

See the study selection flow chart in Supplement 2 (Health economics).

Excluded studies

No full-text copies of articles were requested for this review and so there is no excluded studies
list (see Supplement 2 (Health economics)).

Summary of studies included in the economic evidence review

No economic evidence was identified for this review (and so there are no economic evidence
tables in Supplement 2 (Health economics).

Economic model

No economic modelling was undertaken for this review because the committee agreed that
other topics were higher priorities for economic evaluation (see Supplement 2 (Health
economics)).

Evidence statements

Planned caesarean section for cardiac reasons versus planned vaginal birth

Outcomes for the woman

Mortality

Very low quality evidence from 1 retrospective cohort study (n=1041) of women with
structural or ischaemic heart disease showed a clinically important higher number of
maternal deaths in the group of women planning an elective caesarean section for cardiac
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reasons compared to women planning a vaginal birth. The causes of death were not
reported.

Major morbidity: postpartum heart failure

Very low quality evidence from 1 retrospective cohort study (n=1041) of women with
structural or ischaemic heart disease showed a clinically important higher number of
postpartum heart failure events in the group of women planning an elective caesarean
section for cardiac reasons compared to women planning a vaginal birth.

Major morbidity: post-partum haemorrhage

Very low quality evidence from 1 retrospective cohort study (n=1041) of women with
structural or ischaemic heart disease showed no clinically important difference in postpartum
haemorrhage between women planning an elective caesarean section for cardiac reasons
and women planning a vaginal birth.

Emergency caesarean section

Very low quality evidence from 1 retrospective cohort study (n=1041) of women with
structural or ischaemic heart disease showed no clinically important difference in emergency
caesarean section (for either cardiac or obstetric reasons) between women planning an
elective caesarean section for cardiac reasons and women planning a vaginal birth. The
reasons for emergency caesarean section were not reported.

Outcomes for the baby

Mortality

Very low quality evidence from 1 retrospective cohort study (n=1041) of women with
structural or ischaemic heart disease showed no clinically important difference in mortality of
the baby between women planning an elective caesarean section for cardiac reasons and
women planning a vaginal birth. The causes of death were not reported.

Planned caesarean section for any reason (obstetric or cardiac reasons) versus planned
vaginal birth

Outcomes for the woman

Emergency caesarean section

Very low quality evidence from 1 retrospective cohort study (N=1262) of women with
structural or ischaemic heart disease showed a clinically important higher number of
emergency caesarean sections for cardiac reasons in the group of women planning an
elective caesarean section (for either cardiac or obstetric reasons) compared to women
planning a vaginal birth. The cardiac reasons for emergency caesarean section in the group
of women planning an elective caesarean section were: heart failure (n=13), arrhythmia
(n=5), acute coronary syndrome (n=1), ischaemic cerebral event (n=1), unknown (n=5). The
reasons for emergency caesarean section in the group of women planning a vaginal birth
were not reported.
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The committee’s discussion of the evidence

Interpreting the evidence
The outcomes that matter most
The following outcomes were prioritised for this review.

Mortality and major morbidity for either the woman or the baby were prioritised as critical
outcomes as these are extreme adverse outcomes which could result from inappropriate
planning for mode of labour. Women'’s satisfaction with labour and birth was considered as
an important outcome to emphasise the fact that women’s values, wishes and expectations
should be taken into account when planning mode of birth. Emergency caesarean section
was also regarded as an important outcome because this was a good indicator of unsuitable
planning for mode of birth.

The quality of the evidence

No experimental comparative studies were identified. One retrospective cohort study was
identified. The quality was assessed with GRADE and was rated as very low. The population
studied was heterogeneous with different underlying cardiac diagnoses, and there was no
stratified analysis by severity of disease or by cardiac condition. Moreover, in the planned
vaginal birth group there was a higher percentage of women with NYHA class | and a lower
percentage with NYHA class Il, Ill and IV compared to the group planning a caesarean
section for cardiac reasons, although the study did not mention whether the difference was
statistically significant. The study showed that there was a statistically significant difference in
NYHA class, type of heart disease, pre-eclampsia and anticoagulation between the planned
vaginal birth group and group planning a caesarean section (for either cardiac or obstetric
reasons). Therefore, there was high risk of selection bias. The study authors did not adjust
for any important factors in the comparison of planned caesarean section versus planned
vaginal birth, therefore there was high risk of comparability bias.

Benefits and harms

Based on their clinical expertise, the committee suggested that all women with cardiac
conditions should develop an individualised birth plan after multidisciplinary discussion
involving a cardiologist with expertise in managing cardiac conditions during pregnancy. This
expertise would also be available during labour in an obstetric unit.

The committee agreed that a planned induction of labour or caesarean section should be
considered for women with mechanical heart valves because this would make management
of anticoagulation easier, with the potential to minimise the length of time off anticoagulation.

The committee expressed their view that if the woman was confirmed to have a cardiac
condition of WHO class 1 or NYHA functional class I, the pregnancy could be considered as
low risk and it could be managed in line with the NICE guideline on intrapartum care for
healthy women and babies (CG190). The committee agreed that there was no evidence to
guide how long a woman with a cardiac condition should actively push during the second
stage of labour and that where possible they would want to proceed as for a woman without
a cardiac condition to give the woman a chance of a vaginal birth. Current practice for
women having a vaginal birth would be to set a time limit of perhaps 1 or 2 hours if a woman
had a low-risk cardiac disease, but for some women (for example, multiparous women)
labour might progress easily and then the obstetrician should use clinical judgement in
deciding how long active pushing could continue without further intervention (instrumental
birth or emergency caesarean section).
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The committee considered 3 groups of women to be at greater risk of poor outcomes due to
active pushing in the second stage of labour. These were: women with any disease of the
aorta assessed as high risk because of the risk of aortic dissection; women with pulmonary
arterial hypertension; and women with a functional status of NYHA class Ill or IV. The
committee agreed that for such women a planned caesarean section should be considered
because an active second stage of labour might be detrimental to their cardiac condition.
However, the committee recognised that this might be unacceptable to some women who
wished to have a vaginal birth. The committee provided clarification to specify that such
women should avoid active pushing, and instead the benefits and harms of assistance in the
form of an instrumental birth in the second stage of labour compared to active pushing alone
should be explained to the woman. The committee noted that women should be made aware
of the greater chance of an emergency caesarean section in such circumstances.

The committee discussed particular cardiac conditions where recommendations were
needed. Women with pulmonary arterial hypertension were considered to be at very high risk
of catastrophic outcomes. Therefore advice should be sought from one of the specialist
centres in the UK as there is a lower mortality rate for women with this condition when such
centres are consulted about care throughout pregnancy and birth.

Cost effectiveness and resource use

Clinical evidence was limited and the committee made a qualitative assessment of cost
effectiveness.

The committee’s recommendations were intended to facilitate a choice of vaginal birth in
women with mild heart disease where it would be considered safe. They reasoned that this
could reduce the costs associated with unnecessary intervention. However, the
recommendations also reflected that there were some women in whom a vaginal birth would
be contraindicated on safety grounds.

Pulmonary hypertension is a life-threatening condition and the committee reasoned that a
specialist setting and expert management would be cost effective in that context.

The committee considered that the recommendations largely reflected current practice and
they did not anticipate that they would have a significant resource impact to the NHS. They
acknowledged that their recommendations might lead to a further centralisation of services
for those heart conditions which are thought to pose the highest risk.

Other factors the committee took into account

Despite the low quality of the evidence, the committee decided to prioritise other areas
addressed by the guideline for future research and therefore made no research
recommendations regarding the mode of birth for women with heart disease.
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Intrapartum care for women with cardiac
disease - fluid management

Review question

Which women with cardiac conditions need additional haemodynamic monitoring or
management during childbirth: input—output chart of fluid balance with a urinary catheter or
urometer; invasive monitoring using an arterial line and central venous pressure; cardiac
output monitoring; fluid restriction?

Introduction

The aim of this review is to determine which women with cardiac disease who are in the
peripartum period require more specialist haemodynamic monitoring to avoid issues with
circulating blood volume.

Summary of the protocol

See Table 7 for a summary of the population, intervention, comparison and outcomes (PICO)
characteristics of this review.

Table 7: Summary of the protocol (PICO) table
Women with a cardiac condition in the intrapartum period

Fluid monitoring using one or more of:

Intervention 1:

e input—output chart of fluid balance with a urinary catheter or
urometer (hourly monitoring)

Intervention 2:

e invasive monitoring using an arterial line and/or central venous
pressure

Intervention 3:

e cardiac monitoring (ECG, pulmonary artery thermodilution via a
pulmonary artery floatation catheter (PAFC), lithium dilution
cardiac output (LiDCO), pulse contour analysis systems
(PiCCO and FloTrac), oesophageal Doppler and other
ultrasound Doppler techniques (USCOM),thoracic

bioreactance based techniques (NICOM), trans-thoracic and
trans-oesophageal echo)

Comparison 1:
¢ No haemodynamic monitoring (for milder groups, WHO 1 and 2)

Comparison 2:

e Invasive versus non-invasive monitoring (ECG, input-output,
oxygen saturation, non-invasive blood pressure (NIBP; for more
severe groups, WHO 3 and 4)

For the woman:

e mortality

e major morbidity (pulmonary oedema, renal impairment, acute
kidney injury, infection, complications of central venous)
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cannulation (haematoma, pneumothorax, or air embolus), or
inotropic and mechanical heart support)

¢ unexpected admission to intensive treatment unit (ITU)

e women’s satisfaction with labour and birth (including
psychological wellbeing)

e emergency caesarean section

For the baby:
e mortality

e major morbidity (respiratory distress, or encephalopathy)
ECG: Electrocardiogram; WHO: World Health Organization

For further details see the full review protocol in Appendix A. The search strategies are
presented in Appendix B.

Clinical evidence

Included studies
No clinical evidence was identified for this review.

See the study selection flow chart in Appendix C.

Excluded studies

Studies not included in this review with reasons for their exclusion are provided in Appendix
D.

Summary of clinical studies included in the evidence review

No clinical evidence was identified for this review (and so there are no evidence tables in
Appendix E). No meta-analysis was undertaken for this review (and so there are no forest
plots in Appendix F).

Quality assessment of clinical studies included in the evidence review

No clinical evidence was identified for this review (and so no quality assessment was
undertaken and there are no GRADE tables in Appendix G).

Economic evidence

Included studies
No economic evidence was identified for this review.

See the study selection flow chart in Supplement 2 (Health economics).

Excluded studies

No full-text copies of articles were requested for this review and so there is no excluded
studies list (see Supplement 2 (Health economics).
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Summary of studies included in the economic evidence review

No economic evidence was identified for this review (and so there are no economic evidence
tables in Supplement 2 (Health economics).

Economic model

No economic modelling was undertaken for this review because the committee agreed that
other topics were higher priorities for economic evaluation (see Supplement 2 (Health
economics).

Evidence statements

No clinical evidence was identified for this review.
The committee’s discussion of the evidence

Interpreting the evidence
The outcomes that matter most

Mortality for the woman and the baby were considered to be critical outcomes because poor
assessment of cardiac function during labour among women with cardiac conditions could
increase maternal and neonatal deaths. Major morbidity for the woman (pulmonary oedema,
renal impairment, acute kidney injury, infection or complications of central venous
cannulation such as haematoma, pneumothorax, air embolus; inotropic and mechanical
heart support) and major morbidity for the baby (respiratory distress or encephalopathy) were
also regarded as critical outcomes as inappropriate management for women with cardiac
conditions in labour could expose the women and their babies to life-threatening
complications.

Unexpected admission to ITU for the woman was considered to be an important outcome
because although relatively subjective it is a good and common indicator of medical or
obstetric emergencies. In addition, women’s satisfaction with labour and birth, including
psychological wellbeing, was agreed to be an important outcome to highlight that care in
labour should centre on the woman.

The quality of the evidence
No clinical evidence was identified for this review.
Benefits and harms

Fluid balance is of vital importance to women with cardiac disease, and fluid overload or
hypovolaemia is to be avoided. In those heart conditions most affected by fluid changes, the
consequences of mistakes in fluid balance can be death or severe morbidity from heart
failure leading to pulmonary oedema (fluid in the lungs) and inadequate blood supply to the
vital organs. Invasive monitoring is also associated with serious harms for the woman. The
committee agreed that as a minimum, and consistent with other recommendations, best
practice would be the development of an intrapartum fluid monitoring and care plan during
the antenatal period drawing upon multidisciplinary expertise and involving the woman. This
is because for some heart conditions achieving fluid balance is critical to ensuring optimal
heart function and the woman’s wellbeing, but for others, fluid management is not as
important. Therefore risk assessment is dependent on the diagnosis and may affect the
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woman’s birth plans, for example, some cardiac conditions would require monitoring that
necessitates birth in theatre or ITU and not on the labour ward.

The benefits of achieving optimal fluid balance during the intrapartum period are in attaining
the best possible cardiac function for the woman during the physiologically and
haemodynamically stressful period of labour and birth, and in minimising the risk of potential
harms of imbalances and complications arising from these and impaired cardiac function.
The committee recognised that there is a stratification of monitoring invasiveness that would
correlate with the type and severity of the cardiac condition and the increasing expertise
needed to perform and interpret assessments as the basis for clinical decisions.

The committee discussed which heart conditions would be of most concern, acknowledging
that the recommendations would only be relevant to those conditions in which fluid
management is important. It was concluded that these would not precisely match the WHO
or NYHA functional classifications but there were several conditions where achieving
euvolaemia would be critical to optimal cardiac function and that an individualised approach
was key. The fluid balance of women with pulmonary arterial hypertension is of particular
concern because of the likelihood of poor outcomes and it should be managed in conjunction
with a national pulmonary hypertension unit.

During the intrapartum period, women with heart conditions are at risk of pulmonary oedema
and therefore it is vital that monitoring is tailored to the individual woman and results
interpreted by trained staff, including a senior clinician.

The committee wanted to minimise intervention where possible, agreeing that women with
the least severe heart conditions as defined by WHO 1 and NYHA class | would not require
additional fluid management because observations regarding fluid balance would be
performed routinely and escalated if necessary as part of standard care.

The committee agreed that broad recommendations for women with WHO 2 or 3, and NYHA
class Il or 1, heart conditions should not be made as a woman’s individual capacity to cope
with haemodynamic shifts during the intrapartum period would vary, as would her priorities
regarding the birth plan. Hence an individualised approach to care would be more
appropriate and this should incorporate the woman’s views as well as advice from the
obstetrician and anaesthetist providing care.

Cost effectiveness and resource use

No clinical evidence was identified for this review and the committee made a qualitative
assessment of cost effectiveness.

The committee considered that standard care was all that was required for women with mild
heart disease and even, subject to specialist assessment, for some women with more severe
heart conditions. They considered that their recommendations would help prevent over-
medicalisation and unnecessary intervention in the intrapartum period.

However, the committee also recognised that the increased resource use of more intensive
monitoring and senior clinical input was likely to be cost effective when fluid balance is critical
to cardiac function.

The committee considered that the recommendations would reduce variation in practice and
that NHS resources would be better targeted as a result. They did not anticipate that the
recommendations would have a significant resource impact for the NHS.
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Other factors the committee took into account

Because of the lack of evidence, the committee chose to make a research recommendation
about how the woman’s fluid balance should be assessed to guide fluid management. See
Appendix L for further details.
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Intrapartum care for women with cardiac
disease — diagnosis of cardiomyopathy

Review question

What is the most appropriate method of diagnosis for women with suspected cardiomyopathy
in labour?

Introduction

The aim of this review is to identify whether biomarker or clinical indications of
cardiomyopathy are predictive of the condition to the extent that they necessitate urgent —
rather than routine — referral to a cardiologist.

Summary of the protocol
See

Table 8: Summary of the protocol (PIRO) table
Any of:
e pregnant women with suspected cardiomyopathy
e women in labour with suspected cardiomyopathy
e women in the postpartum period with suspected or
confirmed cardiomyopathy up to 6 months postpartum
Biomarkers/enzymes:
Index test 1
e Brain natriuretic peptide (BNP)

Clinical history or observation:
Index test 2

e Orthopnoea

Index test 3

e Breathlessness at rest
Index test 4

e Pulmonary oedema
Index test 5

e Tachycardia

Index test 6

¢ Hypotension

Index test 7

Systemic oedema
Reference standard 1

e Peripartum cardiomyopathy defined by echocardiogram plus
expert clinical interpretation (by a cardiologist)

Reference standard 2
Maternal mortality due to peripartum cardiomyopathy
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For diagnostic comparisons:

e sensitivity

e specificity

e positive and negative likelihood ratios

For prognostic comparisons:

measures of association (risk ratios, odds ratios or hazard
ratios) between prognostic factors and peripartum
cardiomyopathy defined as above or related maternal mortality

For a summary of the population, index test, (diagnostic) reference standard and outcomes
(PIRO) characteristics of this review.

Table 8: Summary of the protocol (PIRO) table

Any of:
e pregnant women with suspected cardiomyopathy
e women in labour with suspected cardiomyopathy

e women in the postpartum period with suspected or
confirmed cardiomyopathy up to 6 months postpartum

Biomarkers/enzymes:
Index test 1
e Brain natriuretic peptide (BNP)

Clinical history or observation:
Index test 2

e Orthopnoea

Index test 3

e Breathlessness at rest
Index test 4

e Pulmonary oedema
Index test 5

e Tachycardia

Index test 6

e Hypotension

Index test 7

Systemic oedema
Reference standard 1

e Peripartum cardiomyopathy defined by echocardiogram plus
expert clinical interpretation (by a cardiologist)

Reference standard 2
Maternal mortality due to peripartum cardiomyopathy
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For diagnostic comparisons:

e sensitivity

e specificity

e positive and negative likelihood ratios

For prognostic comparisons:

measures of association (risk ratios, odds ratios or hazard
ratios) between prognostic factors and peripartum
cardiomyopathy defined as above or related maternal mortality

For further details see the full review protocol in Appendix A. The search strategies are
presented in Appendix B.

Clinical evidence

Included studies

Three studies (two prospective and one retrospective case-control studies) were included in
this review (see ‘Summary of clinical studies included in the evidence review’).

All studies included women who first presented with symptoms of heart failure during their
pregnancy or within 9 months post-partum (Haghikia 2013, Fett 2011, Karaye 2016). The
outcomes of these women were compared with those from women with normal cardiac
function.

Evidence from the studies included in the review is summarised below (see ‘Quality
assessment of clinical studies included in the evidence review’).

Data was reported on the following index tests, BNP, orthopnoea, pulmonary oedema,
tachycardia or systemic oedema to diagnose peripartum cardiomyopathy. Echocardiogram
plus expert clinical interpretation was used as a reference standard. There was no evidence
identified for the following index tests: breathlessness at rest and hypotension.

There was no evidence identified for any prognostic index test to predict peripartum
cardiomyopathy defined by echocardiogram plus expert clinical interpretation or maternal
mortality due to peripartum cardiomyopathy.

See also the study selection flow chart in Appendix C.

Excluded studies

Studies not included in this review with reasons for their exclusions are provided in Appendix
D.

Summary of clinical studies included in the evidence review

Table 9 provides a brief summary of included studies.
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Table 9: Summary of included studies

Study
Fett 2011

Retrospective
case-control
study

N=57
USA
Haghikia 2013

Prospective
case-control
study

N=115
Germany
Karaye 2016

Prospective
case-control

N=131
South Africa

PPCM women

n=47 women with
idiopathic first onset
heart failure during
last month of
pregnancy up to 6
months postpartum

n=69 women with
idiopathic peripartum
cardiomyopathy

n=54 women with
cardiomyopathy near
end of pregnancy
and within 9 months
postpartum control

Note - Serum K+ and
Na+ levels were
significantly lower in
PPCM

Control women

n= 10 earlier
pregnancies of
women with PPCM
or their friends or
relatives

n=19 healthy
postpartum women
with normal cardiac
function (defined by
LVEF > 55%)

n=77 women in 9-
month postpartum
period with no
history of cardiac
disease or
hypertension and
with normal ECG

Index test

e Orthopnoea
e Palpitation

e Ankle
oedema

e Weight gain

e Unexplained
cough

e NTproBNP at
baseline

e Heart rate
assessed by
using ECG

Definition of
cardiomyopa
thy

Heart Failure
Left
ventricular
ejection
fraction of <
45% by
echocardiogra
m

Left
ventricular
ejection
fraction of <
45%

Left
ventricular
ejection
fraction < 50%
by
echocardiogra
m

N: total number of participants; ECG: echocardiogram; K+: potassium, Na+: Sodium; NTproBNP: N-terminal
prohormone of brain natriuretic peptide; PPCM: peripartum cardiomyopathy; LVEF: left ventricular ejection

fraction

See also the study evidence tables in Appendix E. No meta-analysis was undertaken for this
review (and so there are no forest plots in Appendix F).

Quality assessment of clinical studies included in the evidence review

The clinical evidence profile for this review question is presented in Appendix G.

Economic evidence

Included studies

No economic evidence was identified for this review.

See the study selection flow chart in Supplement 2 (Health economics).

Excluded studies

No full-text copies of articles were requested for this review and so there is no excluded studies
list (see Supplement 2 (Health economics)).
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Summary of studies included in the economic evidence review

No economic evidence was identified for this review (and so there are no economic evidence
tables in Supplement 2 (Health economics).

Economic model

No economic modelling was undertaken for this review because the committee agreed that
other topics were higher priorities for economic evaluation (see Supplement 2 (Health
€economics)).

Evidence statements

Diagnostic index tests for peripartum cardiomyopathy defined by echocardiogram plus
expert clinical interpretation (by a cardiologist)

BNP

Very low quality evidence from one prospective case control study (n=88) found that there is
a statistically significant increase in NTproBNP levels among women with peripartum
cardiomyopathy compared with the control group at the time of diagnosis of peripartum
cardiomyopathy. The uncertainty around the result and its clinical significance could not be
estimated.

Orthopnoea

Very low quality evidence from a retrospective case-control study (N=57) reported that
orthopnoea was very useful for ‘ruling in’ (very serious imprecision) and ‘ruling out’ (no
serious imprecision) peripartum cardiomyopathy. Sensitivity was 96% (95% CI: 85-99) and
specificity was 100% (95% CI: 69-100).

Pulmonary oedema: unexplained cough

Very low quality evidence from a retrospective case-control study (N=57) reported that
unexplained cough was moderately useful for ‘ruling in’ (serious imprecision) and not useful
for ‘ruling out’ (serious imprecision) peripartum cardiomyopathy. Sensitivity was 72% (95%
Cl: 58-84) and specificity was 90% (95% CI: 56-100).

Tachycardia: heart rate 2100 beats per minute

Very low quality evidence from one prospective case-control study (N=131) suggested that
tachycardia (detected by electrocardiogram) was not useful for ‘ruling in’ (no serious
imprecision) and not useful for ‘ruling out’ (no serious imprecision) peripartum
cardiomyopathy. Sensitivity was 67% (95% CI: 53-79) and specificity was 78% (95% CI. 67-
87).

Tachycardia: palpitation

Very low quality evidence from one retrospective case-control study (n=56) reported that
palpitation was very useful for ‘ruling in’ (very serious imprecision) but not useful for ‘ruling
out’ (serious imprecision) peripartum cardiomyopathy. Sensitivity was 77% (95% CI. 62-88)
and specificity was 100% (95% CI: 63-100).
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Systemic oedema: ankle oedema

Very low quality evidence from a retrospective case-control study (N=57) reported that ankle
oedema was not useful for ‘ruling in’ (no serious imprecision) but moderately useful for ‘ruling
out’ (very serious imprecision) peripartum cardiomyopathy. Sensitivity was 96% (95% CI: 86-
100) and specificity was 30% (95% CI: 7-65).

Systemic oedema: weight gain in last month of pregnancy (>2 pounds per week)

Very low quality evidence from a retrospective case-control study (N=57) reported that
weight gain of more than 2 pounds per week in last month of pregnancy was not useful for
‘ruling in’ (serious imprecision) and not useful for ‘ruling out’ (serious imprecision) peripartum
cardiomyopathy. Sensitivity was 69% (95% CI: 83-92) and specificity was 70% (95% CI. 35-
93).

The committee’s discussion of the evidence

See The committee’s discussion of the evidence for the review question about management
of peripartum cardiomyopathy.
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Intrapartum care for women with cardiac
disease — management of cardiomyopathy

Review question

What is the optimal management for women with peripartum cardiomyopathy in labour?

Introduction

The aim of this review is to compare standard management of cardiomyopathy to standard
management plus either bromocriptine or cabergoline; these are the pharmaceutical
interventions around which there is most important clinical disagreement.

Summary of the protocol

See Table 10: Summary of the protocol (PICO) table for a summary of the population,
intervention, comparison and outcome (PICO) characteristics of this review.

Table 10: Summary of the protocol (PICO) table

Pregnant women who develop symptoms of cardiac failure
(secondary to cardiomyopathy) before, during or up to 48 hours after
labour

Intervention 1:

e Bromocriptine in addition to standard care

Intervention 2:

e Cabergoline in addition to standard care

Comparison 1:
e Standard care

For the woman:
e mortality

e recovery of ventricular function measured by left ventricular
ejection fraction (at 6 weeks to 1 year)

e major morbidity
e women’s satisfaction with labour and birth (including
psychological wellbeing)

e women'’s health related quality of life

For the baby:
e mortality
e major morbidity

For further details see the full review protocol in Appendix A. The search strategies are
presented in Appendix B.
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Clinical evidence

Included studies

One randomised controlled trial was included in this review (see ‘Summary of clinical studies
included in the evidence review’).

This study compared bromocriptine plus standard treatment with standard treatment alone in
women with peripartum cardiomyopathy (Sliwa 2010).

Evidence from the studies included in the review is summarised below (see ‘Quality
assessment of clinical studies included in the evidence review’).

Data was reported on the critical outcomes of the woman, mortality, recovery of ventricular
function (measured by left ventricular ejection fraction (LVEF) < 35%) and major morbidity
(New York Heart Association (NYHA) IlI/IV class at 6 months follow-up; adverse events
including thromboembolism at 6 month follow-up) as well as the critical outcome of the baby,
mortality. There was no evidence identified for other outcomes for the woman, major morbidity
(important outcome), women’s satisfaction with labour and birth (important outcome) and
women’s health related quality of life (of limited importance outcome). There was no evidence
identified for the important outcome of the baby, major morbidity.

There was no evidence identified for the following intervention, cabergoline in addition to
standard care.

See also the study selection flow chart in Appendix C.

Excluded studies

Studies not included in this review with reasons for their exclusions are provided in Appendix
D.

Summary of clinical studies included in the evidence review

Table 11 provides a brief summary of included studies.

Table 11 Summary of included studies

Study Population Intervention/Comparison Outcomes
Sliwa 2010 N=20 women with e Bromocriptine (2.5 mg bd for ~ For the woman:
new-onset 2 weeks followed by 2.5 mg « Mortality
RCT symptomatic od for 6 weeks) in additionto | LVEE <35% at 6
peripartum standard treatment (n=10) e el
cardiomyopath i
South Africa ALy ey e Standard treatment which « NYHA class IV
_ ] included frusemide and
fraction (LVEF) : : at 6 months
o enalapril £ carvedilol and follow-up
<35% warfarin (n=10)

For the baby:

o Mortality

N: Total number of participants in each study; bd: twice daily; od: once daily; LVEF: left ventricular ejection
fraction; n: total number of participants; NYHA: New York Heart Association; mg: milligrams

See also the study evidence tables in Appendix E. No meta-analysis was undertaken for this
review (and so there are no forest plots in Appendix F).
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Quality assessment of clinical studies included in the evidence review

The clinical evidence profiles for this review question are presented in Appendix G.
Economic evidence

Included studies
No economic evidence was identified for this review.

See the study selection flow chart in Supplement 2 (Health economics).

Excluded studies

No full-text copies of articles were requested for this review and so there is no excluded
studies list (see Supplement 2 (Health economics)).

Summary of studies included in the economic evidence review

No economic evidence was identified for this review (and so there are no economic evidence
tables in Supplement 2 (Health economics)).

Economic model

No economic modelling was undertaken for this review because the committee agreed that
other topics were higher priorities for economic evaluation (see Supplement 2 (Health
€economics)).

Evidence statements

Bromocriptine plus standard treatment versus standard treatment alone

Outcomes for the woman

Mortality

Very low quality evidence from one randomised controlled trial (N=20) reported that there
was no clinically important difference between bromocriptine plus standard treatment and
standard treatment alone for maternal mortality at 6 months follow-up.

Recovery of ventricular function measured by left ventricular ejection fraction

Very low quality evidence from one randomised controlled trial (n=15) reported that there
was no clinically important difference between bromocriptine plus standard treatment
compared with standard treatment alone for left ventricular ejection fraction < 35% at 6
months follow-up.

Major morbidity: NYHA 11I/1V class

Very low quality evidence from one randomised controlled trial (n=15) reported that there
was no clinically important difference between bromocriptine plus standard treatment or
standard treatment alone for the risk of having NYHA class Il or IV at 6 months follow-up.

Major morbidity: adverse events including thromboembolism

Evidence reviews for heart disease
March 2019
56



Intrapartum care for women with existing medical conditions or obstetric complications and their
babies

Moderate quality evidence from one randomised controlled trial (N=20) reported that there
was no adverse event including thromboembolism in either the bromocriptine plus standard
treatment or standard treatment alone at 6 months follow-up.

QOutcomes for the baby

Mortality

Moderate quality evidence from one randomised controlled trial (N=20) reported that there
was no neonatal death in either bromocriptine plus standard therapy or standard therapy
alone at 6 months follow-up.

The committee’s discussion of the evidence

Interpreting the evidence
The outcomes that matter most

This section includes the committee’s discussion of the evidence for the review question
about diagnosis of peripartum cardiomyopathy.

For the review about diagnosis of cardiomyopathy, the committee prioritised maternal
mortality from cardiac failure and major maternal morbidity caused by cardiomyopathy as the
most important target conditions for detection or prediction. The sensitivity and specificity of
symptoms and signs of heart failure were considered against the gold standard investigation
for the diagnosis of peripartum cardiomyopathy, namely echocardiography.

For the review about management of cardiomyopathy, clinical outcomes for the woman and
the baby were prioritised for review.

Mortality for the woman and the baby were considered as critical outcomes because poor
management of cardiomyopathy could lead to unnecessary maternal and neonatal deaths.
Recovery of maternal ventricular functions at 6 weeks to 1 year postpartum, measured by left
ventricular ejection fraction, was also regarded as a critical outcome to assess the functional
improvement of cardiomyopathy by the intervention.

Major morbidity for the woman and the baby were considered to be important outcomes as
they are good indicators of inadequate management of cardiomyopathy during labour.
Women'’s satisfaction of labour and birth was regarded as an important outcome to highlight
that care should be centred on the woman.

The quality of the evidence

For the review about diagnosis of cardiomyopathy, 3 case-control studies with moderate to
high risk of bias were included. Other limitations were that the definitions varied and the
assessment of cardiac function in the control group was not reported. There were also wide
confidence intervals around likelihood ratio estimates and lack of adjustment for confounders
in prognostic studies. Overall, the GRADE assessment of the evidence was that it was of
very low quality.

For the review about management of cardiomyopathy, 1 randomised study with moderate
risk of bias was included. A Cochrane checklist for randomised trials was used to assess the
quality of the evidence. The reasons for downgrading the evidence were lack of allocation
concealment and lack of blinding to care providers. Moreover, the 95% confidence interval
for relevant point estimates were very wide and the evidence was appraised as imprecise.
Overall, the GRADE assessment of the evidence ranged from very low to moderate.
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Benefits and harms

In the experience of the committee, a pregnant woman with orthopnoea, paroxysmal
nocturnal dysnoea, palpitation or unexplained cough particularly with a pink frothy sputum
would suggest heart failure. These were also highlighted in a recent MBRRACE-UK report as
important symptoms and signs in pregnant women which should always be fully investigated.
The diagnostic evidence for orthopnoea did not contradict this view, but only partially
supported it. Similarly for breathlessness, the more certain evidence was that not being
breathless was a useful indication that the woman did not have heart failure.

The committee also discussed that a persistent respiratory rate of more than 20 breaths per
minute would be a useful indicative sign of heart failure for clinicians. Based on their clinical
judgement, they also agreed that a persistently raised heart rate of 110 beats per minute
would be a useful indicative sign for clinicians. One of the difficulties in identifying heart
failure lies in drawing a distinction between the symptoms and signs of normal physiological
pregnancy and labour and those due to peripartum cardiomyopathy. For example, the
committee acknowledged that the most common cause of breathlessness and tachycardia
would probably be maternal anxiety. However, anxiety is likely to be ameliorated with
reassurance and there is a discernible difference between anxiety-related high respiratory
and heart rates and persistent signs indicative of cardiomyopathy. Although the confidence
intervals were wide for the available evidence for unexplained cough as an indicator of heart
failure, this evidence was moderately useful in the detection of peripartum cardiomyopathy.
The committee did not consider signs of systemic oedema (ankle oedema or weight gain) to
be sufficiently discriminatory to include in their recommendations.

Thus, the committee made a recommendation that if a woman presented with any symptom
or sign indicative of heart failure, a prompt review should be performed by a senior clinician.
Once clinically confirmed, investigations to confirm the diagnosis, assess the severity of
heart failure and support further management should follow. These would include ECG,
arterial blood gases, chest X-ray, urea and electrolytes, and full blood counts Additionally,
emergency management such as peripheral venous assess should be in place. On the other
hand, if clinical suspicion of heart failure cannot be ruled out by subsequent investigations, a
review by a cardiologist or a healthcare professional with expertise in this area should be
arranged. At the same time, transthoracic echocardiogram with interpretation by a trained
technician or cardiologist as well as measurement of NT-proBNP levels should be arranged.
Meanwhile, treatment for heart failure should be initiated. It should be noted that angiotensin
converting enzyme (ACE) inhibitors, angiotensin Il receptor blockers (ARBs) and
spironolactone are contraindicated in pregnancy (NICE guidance on hypertension in
pregnancy: diagnosis and management (CG107)).

The committee also suggested considering early birth for women with heart failure depending
on the severity of the condition and treatment responsiveness. They recommended
continuing heart failure treatment with medication compatible with breastfeeding in the
postpartum period. If the heart failure persisted after the birth, the continued involvement of a
cardiologist should be considered.

The committee provided additional detail to justify the recommendations. Echocardiography
was recognised in the MBRRACE-UK report on maternal deaths to be an important tool in
the assessment of a critically sick pregnant or postpartum woman to make diagnoses and
prevent inappropriate treatment, and therefore a recommendation was made to use it to
identify suspected heart failure. Its particular usefulness in distinguishing critical
presentations of peripartum cardiomyopathy was noted, although it requires skilled
interpretation by an operator familiar with the normal cardiac changes of pregnancy.
Although the evidence for NT-proBNP testing was not conclusive and of very low quality, the
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committee recognised that this was a commonly used test to identify heart failure outwith the
obstetric setting and concluded that it could be useful to identify heart failure due to
peripartum cardiomyopathy with expert interpretation.

The MBRRACE-UK surveillance report published in 2018 found that only 17% of women who
died of cardiac conditions were known to have pre-existing cardiac problems and that one
third of women who died of myocardial disease or cardiomyopathy had peripartum
cardiomyopathy. Delays in diagnosis and missed diagnosis were highlighted in fatalities due
to peripartum cardiomyopathy. Therefore, although cardiomyopathy is rare, it is an important
cause of maternal mortality and there is a need for clinical alertness to rule it out or seek
prompt diagnostic confirmation to permit management.

The committee agreed with conclusions from the MBRRACE-UK surveillance report
published in 2018 that pregnancy can make the differential diagnoses of critical illness more
complex and that a balance between appropriate clinical suspicion and a conclusive
diagnosis is necessary. The committee made recommendations in support of this to explain
the steps that should be taken when symptoms and signs noticed from the clinical history
raise initial suspicion of heart failure due to peripartum cardiomyopathy and to clarify that
initial clinical suspicion should trigger review including clinical examination and further
investigations by a senior clinician with final diagnosis being undertaken by a cardiologist or
the most senior available clinician to avoid delays if the cardiologist is not immediately
available.

Cost effectiveness and resource use

There was limited evidence for these reviews and the committee made a qualitative
assessment of cost effectiveness.

Heart failure is an important cause of maternal mortality and often occurs in women who
were not known to have a pre-existing heart condition. The recommendations are intended to
mitigate the risks of maternal mortality and morbidity and the committee believed that the
potential impact in reducing adverse outcomes made it likely that they were cost effective.
They considered it important that imaging and blood tests be undertaken when a clinical
examination raises the suspicion of heart failure as, otherwise, the diagnosis may be missed
or delayed.

The committee considered that the recommendations largely reflect current best practice.
Furthermore, they noted that heart failure in the intrapartum period is rare. Therefore, they
did not anticipate that the recommendations would have a significant impact on NHS
resources.

Other factors the committee took into account

For the review about diagnosis of cardiomyopathy, the limited evidence prompted the
committee to make a research recommendation to examine the value of BNP for diagnosing
cardiomyopathy. See Appendix L for further details.

For the review about management of cardiomyopathy, the current evidence was limited to
studies with a very small sample size. Therefore, the committee decided to make a research
recommendation to evaluate the effectiveness and safety of bromocriptine in the
management of peripartum cardiomyopathy. See Appendix L for further details.
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Intrapartum care for women with cardiac
disease — anaesthesia

Review question

Is regional or general anaesthesia safer for women with cardiac disease for peripartum surgical
procedures including caesarean section?

Introduction

The aim of this review is to examine outcomes for the woman and baby comparing regional
with general anaesthesia. This is important because women with cardiac disease may not be
able to tolerate acute changes in heart rate and blood pressure which can occur with use of
both regional and general anaesthesia.

Summary of the protocol

See Table 12 for a summary of the population, intervention, comparison and outcome (PICO)
characteristics of this review.

Table 12: Summary of the protocol (PICO) table
Women with a cardiac condition in the intrapartum period

General anaesthesia

Regional anaesthesia (spinal, epidural, or CSE)
For the woman:

e mortality

¢ major morbidity (including perioperative cardiovascular collapse, stroke,
hypotension, cardiac arrest, hypertension, intracranial haemorrhage, or
myocardial infarction)

e women’s satisfaction with labour and birth (including psychological wellbeing)
e need for a high dependency unit (HDU) or intensive treatment unit (ITU)

e re-admission to hospital within 6 weeks of birth

e duration of hospital stay

For the baby:
e mortality
e major neonatal morbidity (including ischaemic encephalopathy)

e unexpected admission to a neonatal unit
CSE: combined spino-epidural

For further details see the full review protocol in Appendix A. The search strategies are
presented in Appendix B.
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Clinical evidenc

Included studies

e

One systematic review of case series was included in the review (see ‘Summary of clinical
studies included in the evidence review’).

The systematic review compared regional anaesthesia with general anaesthesia in women
with pulmonary arterial hypertension (Bédard 2009).

Evidence from the studies included in the review is summarised below (see ‘Quality
assessment of clinical studies included in the evidence review’).

Data were reported on the critical outcome for the woman, mortality. There was no evidence
identified for the following outcomes for the woman: major morbidity (critical outcome),
women’s satisfaction with labour and birth (critical outcome), need for a high dependency
unit (HDU) or intensive treatment unit (ITU) (important outcome), re-admission to hospital
within 6 weeks of birth (important outcome) and duration of hospital stay (outcome of limited
importance). There was no evidence identified for the following important outcomes for the
baby: mortality, major neonatal morbidity and unexpected admission to a neonatal unit.

See also the study selection flow chart in Appendix C.

Excluded studies

Studies not included in this review with reasons for their exclusions are provided in Appendix

D.

Summary of clinical studies included in the evidence review

Table 13 provides a brief summary of included studies.

Table 13: Summary of included studies

Study
Bédard 2009

Systematic
review of
case
reports/case
series

Various
countries

N: total number of participants in each study

Population

N=53 pregnant women
with pulmonary arterial

hypertension (PAH)
giving birth by
caesarean section

Intervention/com
parison

e Regional
anaesthesia
(n=30)

e General
anaesthesia
(n=23)

Outcomes

For the
woman:

o Mortality

Comments

Analysis does not
account for
confounders —
univariate
analysis is
conducted.

Significant risk of
publication bias
for included
studies, due to
the nature of case
reports.

See also the study evidence tables in Appendix E. No meta-analysis was undertaken for this
review (and so there are no forest plots in Appendix F).
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Quality assessment of clinical studies included in the evidence review

The clinical evidence profile for this review question is presented in Appendix G.
Economic evidence

Included studies
No economic evidence was identified for this review.

See the study selection flow chart in Supplement 2 (Health economics).

Excluded studies

No full-text copies of articles were requested for this review and so there is no excluded studies
list (see Supplement 2 (Health economics).

Summary of studies included in the economic evidence review

No economic evidence was identified for this review (and so there are no economic evidence
tables in Supplement 2 (Health economics).

Economic model

No economic modelling was undertaken for this review because the committee agreed that
other topics were higher priorities for economic evaluation (see Supplement 2 (Health
€economics)).

Evidence statements

Regional anaesthesia versus general anaesthesia

Women with pulmonary hypertension

Outcomes for the woman

Mortality

Very low quality evidence from a systematic review of case reports/case series (N=53)
reported a statistically significant association between women undergoing general
anaesthesia and maternal mortality in comparison to women undergoing regional
anaesthesia. The clinical significance of this finding could not be determined.

The committee’s discussion of the evidence

See The committee’s discussion of the evidence for the review question about analgesia for
women in labour with heart disease.
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Intrapartum care for women with cardiac
disease — analgesia

Review question

What are the risks and benefits of central neuraxial analgesia compared with systemic
analgesia, inhaled analgesia or no analgesia for women with cardiac disease who are in
labour?

Introduction

The aim of this review is to compare different analgesic techniques and their effects on
outcomes for women and babies. This is important because painful contractions at any time
during labour and pushing during the second stage of labour result in additional demands on
the woman’s cardiovascular system that can be ameliorated by providing effective analgesia.

Summary of the protocol

See Table 14 for a summary of the population, intervention, comparison and outcome (PICO)
characteristics of this review.

Table 14: Summary of the protocol (PICO) table

Women with a cardiac condition in the intrapartum period

Interventions 1:

e Systemic analgesia (using the opioids pethidine, morphine,
diamorphine or remifentanil; or ketamine)

Intervention 2:

¢ Inhaled analgesia (nitrous oxide, or sevoflurane)

Intervention 3:

Non-pharmacological analgesia (Transcutaneous electrical
nerve stimulation, acupuncture, water papules, birthing pools,
reflexology, aromatherapy, hypnobirthing, or homeopathy)

Central/regional neuraxial analgesia (spinal, epidural, or
combined spinal epidural)

For the woman:
e mortality

e major morbidity (respiratory arrest, pulmonary oedema, or
haematoma)

e adequacy of analgesia (women’s perception of pain (pain
scores), need for a top up or second technique)

e blood pressure (hypertension or hypotension)

e mode of birth

For the baby:
e neonatal mortality

o fetal morbidity (respiratory depression and fetal distress
(heart rate changes or abnormalities))
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For further details see the full review protocol in Appendix A. The search strategies are
presented in Appendix B.

Clinical evidence

Included studies
No clinical evidence was identified for this review.

See the study selection flow chart in Appendix C.

Excluded studies

Studies not included in this review with reasons for their exclusion are provided in Appendix
D.

Summary of clinical studies included in the evidence review

No clinical evidence was identified for this review (and so there are no evidence tables in
Appendix E). No meta-analysis was undertaken for this review (and so there are no forest
plots in Appendix F).

Quality assessment of clinical studies included in the evidence review

No clinical evidence was identified for this review (and so no quality assessment was
undertaken and there are no GRADE tables in Appendix G).

Economic evidence

Included studies
No economic evidence was identified for this review.

See the study selection flow chart in Supplement 2 (Health economics).

Excluded studies

No full-text copies of articles were requested for this review and so there is no excluded
studies list (see Supplement 2 (Health economics)).

Summary of studies included in the economic evidence review

No economic evidence was identified for this review (and so there are no economic evidence
tables in Supplement 2 (Health economics)).
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Economic model

No economic modelling was undertaken for this review because the committee agreed that
other topics were higher priorities for economic evaluation (see Supplement 2 (Health
€conomics)).

Evidence statements

No clinical evidence was identified for this review.
The committee’s discussion of the evidence

Interpreting the evidence
The outcomes that matter most

This section includes the committee’s discussion of the evidence for the review question
about anaesthesia for women in labour with heart disease.

For the review about anaesthesia, maternal mortality and major morbidity (including
perioperative cardiovascular collapse, stroke, hypotension, cardiac arrest, hypertension,
intracranial haemorrhage or myocardial infarction) and women’s satisfaction with labour and
birth (including psychological wellbeing) were agreed as critical to decision making because
these most closely relate to anaesthetic technique. Other outcomes for the woman,
admission to HDU or ITU and re-admission to hospital within 6 weeks and outcomes for the
baby, mortality, major morbidity (including ischaemic encephalopathy) and unexpected
admission to a neonatal unit might reflect local policy and are less likely to be associated with
the effects of anaesthesia and therefore were regarded as important to decision making.

For the review about analgesia, maternal mortality, major morbidity (such as respiratory
arrest, pulmonary oedema or haematoma) and adequacy of analgesia were regarded as
outcomes critical to decision making as they were extreme outcomes which could result from
poor analgesic technique. Other outcomes for the woman, blood pressure (hypertension or
hypotension) were considered as important as they were relatively subjective and would vary
widely. Outcomes for the baby, neonatal mortality and fetal morbidities (respiratory
depression, fetal distress and heart rate changes or abnormalities) were selected as
important outcomes as these outcomes were indirect but serious if there was prolonged
labour due to inadequate or complicated analgesia.

The quality of the evidence

For the review about anaesthesia, only 1 study of very low quality evidence was available to
inform the committee’s decision making. This was a systematic review of case series of
women with pulmonary arterial hypertension. It suggested a statistically significantly
association between mortality and general anaesthesia. However, the univariate analysis did
not account for confounding factors and there was a significant risk of publication bias from
inclusion of case report studies. Hence the committee did not find the evidence helpful to
inform their decision making and decided to make recommendations based on their clinical
experience.

For the review about analgesia, no clinical evidence was identified.
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Benefits and harms

The committee emphasised the importance of the woman’s preference while maximising
safety. For women with an underlying cardiac condition, a pain management plan during the
peripartum period should be prepared by an MDT, and for women on an anticoagulation
regimen, consideration should be given to including a haematologist in the planning.

The committee agreed that many women with cardiac conditions can physiologically cope
with pain and should therefore be offered all the different pain management options
(analgesia or anaesthesia) recommended in the NICE guideline on intrapartum care for
healthy women and babies (CG190), including non-pharmacological pain relief and no pain
relief.

The committee was aware of clear evidence from general obstetric populations that in the
non-elective situation, regional anaesthesia is safer than general anaesthesia in terms of
mortality and severe morbidity. This is because in the emergency situation, airway
complications are more likely to arise. They elaborated that the anaesthetist is less likely to
fully assess the airway or have less help and equipment to manage a difficult airway in such
a situation. As a result, the woman is more likely to regurgitate or aspirate. Evidence that
regional anaesthesia is also safer in the elective situation was not available. The committee
agreed that the increased risk of emergency general anaesthesia was present in women with
heart disease but they were reluctant to extrapolate the lack of evidence of an increased risk
in elective situations to inform recommendations for the elective situation because of
differences in the clinical profiles of healthy women and those with heart conditions.

The committee agreed that maintenance of haemodynamic control during anaesthesia was
more important than the anaesthetic technique itself. There was little evidence to suggest
that a general or regional anaesthetic technique was better than another in achieving this.
However regional anaesthesia has several advantages in other respects. The most important
of these was that most women prefer to be awake and experience the birth of the baby. The
committee noted that even when women were very ill and might die, regional anaesthesia
would be the preferred option where possible to allow them to see the baby. Other important
considerations were quicker recovery from regional anaesthesia and better post-operative
pain relief, as well as reduced bleeding and risk of postpartum haemorrhage. The committee
further noted that general anaesthesia tended to be reserved for women with particularly
severe conditions likely to require intensive care post-operatively and for women having an
obstetric emergency. The committee concluded that regional anaesthesia should be offered
to women with WHO 3 or WHO 4 heart disease unless there were specific contraindications.

When considering the type of regional technique to produce anaesthesia the committee
concluded that a sequential combined spinal-epidural technique was preferable to either
epidural or spinal. This is because in order to provide anaesthesia of sufficient intensity and
duration, a spinal was most likely to produce cardiovascular instability. On the other hand de
novo epidural anaesthesia, which is rarely undertaken nowadays, has a slow onset of action
and requires much higher doses of local anaesthetic which if misplaced could cause
cardiovascular catastrophe.

The committee recognised that anaesthetists’ skills and experience in giving general or
regional anaesthesia would vary. For example, most cardiac anaesthetists might prefer
administering general anaesthetic whereas the majority of obstetric anaesthetists would have
greater experience of regional techniques. The only absolute contraindications to regional
anaesthesia would be if the woman was taking an anticoagulant, declined, or was allergic to
local anaesthetics.
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The committee agreed that shared involvement in care from an obstetric and a cardiac
anaesthetist should be restricted to women with WHO 3 or WHO 4 heart disease, for
example, unstable heart failure or worsening pulmonary hypertension, where the woman is
likely to require adult intensive care post-operatively. Thus, the committee suggested having
cardiac monitoring during labour for these women with continuous invasive intra-arterial
pressure monitoring, and possibly central venous pressure monitoring and advanced cardiac
output monitoring.

For women with a cardiac condition in WHO category 3 or 4 the physiological effects of
labour pain can cause haemodynamic compromise and have detrimental consequences.
Therefore, for women with cardiac conditions for which the absence of pain is particularly
beneficial, low-dose regional (either epidural or combined spinal-epidural) pain relief should
be offered. The committee shared their knowledge and experience that the effects of pain in
the haemodynamic system include increased myocardial work, increased oxygen
consumption and tachycardia. In cardiac conditions with poor ventricular function and low
cardiac output these physiological effects of pain are poorly tolerated and they have serious
risks for women in labour. Therefore, it is important to ensure that effective pain relief is
provided for these women during labour as this is less likely to cause cardiac instability
during labour and birth. Regional analgesia gives overwhelmingly better pain relief during
labour than systemic or inhaled analgesia. However, regional analgesia can cause
hypotension that can potentially jeopardise the haemodynamic function of a woman with a
cardiac condition, therefore, when regional pain relief is given a low-dose technique ensuring
cardiovascular stability should be used.

The committee recognised that special consideration should be given to women on
anticoagulation medication who are at an increased risk of spinal or epidural haematoma if
regional pain relief is used. They agreed that if such women wish to have regional pain relief,
or if they require effective pain relief due to their cardiac condition, it can be given provided if
24 hours have elapsed since the previous therapeutic dose of the anticoagulant, or 12 hours
since the previous prophylactic dose, because after this time the risk of bleeding is
considered to be low. The committee also recognised the importance of having a
haematologist in the MDT preparing a pain relief plan with the woman. If regional pain relief
is used, the care plan should include consideration of the removal of the epidural catheter,
and the committee specified several provision in relation to this for women taking low-
molecular-weight heparin (for example, waiting 12 hours after a prophylactic dose before
siting an epidural, or removing an epidural catheter).

The committee also noted that when systemic pain relief is used, pethidine is not usually
suitable for women with cardiac conditions because of side effects that can be dangerous for
people with these conditions and alternatives should be used.

Cost effectiveness and resource use

There was limited evidence for these reviews and the committee made a qualitative
assessment of cost effectiveness.

For women with WHO 1 or WHO 2 heart disease the committee recommended the same
advice as in the NICE guideline on intrapartum care for healthy women and babies (CG190).

The committee considered that the recommendation to consider regional anaesthesia for
women with WHO 3 and WHO 4 would be cost effective because it costs less than general
anaesthesia and can provide the most complete pain relief without adversely affecting the
woman’s heart condition.
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The committee noted that most pregnhant women with severe heart disease will already be
offered care in a large obstetric-led unit with links to a cardiac centre and so they considered
that the recommendations would reinforce current practice. Furthermore, the number of
women affected would be small and the committee did not anticipate a significant resource
impact for the NHS. They thought that the recommendation that care for women with WHO 1
or WHO 2 heart disease should be the same as for healthy women could produce some cost
savings to the NHS by reducing unnecessary intervention.

Other factors the committee took into account

Despite the lack of evidence, the committee decided to prioritise other areas addressed by
the guideline for future research and therefore made no research recommendations
regarding the use of anaesthesia and analgesia for women with heart disease.
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Intrapartum care for women with cardiac
disease — management of the third stage of
labour

Review question

How should the third stage of labour be managed for women with cardiac disease?

Introduction

The aim of this review is to identify if any active management intervention (including use of
uterotonics) is more effective than physiological management in women with cardiac
conditions for whom the risk of postpartum haemorrhage is of particular concern; this is of
particular interest in the case of women whose cardiac condition is related to and affected by
the circulating volume of blood. This question is important because there are a variety of
options for management of the risk of postpartum haemorrhage, of which uterotonics are the
area of biggest clinical disagreement.

Summary of the protocol

See Table 15 for a summary of the population, intervention, comparison and outcome (PICO)
characteristics of this review.

Table 15: Summary of the protocol (PICO) table
Women with a cardiac condition in the third stage of labour

Active management using:
Intervention 1:

e Uterotonics such as carboprost (hemabate), syntometrine,
syntocinon, misoprostol, ergometrine, or oxytocin (some
drugs are given IV or IM)

Intervention 2:

e Other drugs (for example, tranxamic acid)
Intervention 3:

e Breast feeding

Intervention 4:

e Clamping and cutting the umbilical cord
Intervention 5:

e Controlled cord traction

Comparison 1:

e Physiological management (such as no cord clamping,
waiting for signs of separation, placenta delivered by
maternal effort)

Comparison 2:
e Active management options (including regimens)
compared against each other
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For the woman:

e mortality

e major morbidity (shock, collapse or other haemodynamic
compromise)

e women’s satisfaction with labour and birth (including
psychological wellbeing)
postpartum haemorrhage
admission to intensive treatment unit (ITU)

IM:Intramuscular; 1V: Intravenous

For further details see the full review protocol in Appendix A. The search strategies are
presented in Appendix B.

Clinical evidence

Included studies

One prospective cohort study was included in the review (see ‘Summary of clinical studies
included in the evidence review’).

This study compared standard oxytocin infusion (10 units of oxytocin diluted in 500 ml of
normal saline and infused at 36 ml/hour) with a bolus dose of oxytocin (2 international units
of oxytocin over 10 minutes immediately after birth) in addition to standard oxytocin infusion
alone (Cauldwell 2016).

Evidence from the studies included in the review is summarised below (see ‘Quality
assessment of clinical studies included in the evidence review’).

Data was reported on the important outcome, postpartum haemorrhage of the woman. There
was no data available for the following outcomes for the woman, mortality (critical outcome),
major morbidity such as shock, collapse or other haemodynamic compromise (critical
outcome), women’s satisfaction with labour and birth (important outcome) and admission to
intensive treatment unit (outcome of limited importance).

There was no evidence available for other interventions, uterotonics such as carboprost
(hemabate), syntometrine, syntocinon, misoprostol or ergometrine, other drugs (for example,
tranxamic acid), breast feeding, clamping and cutting the umbilical cord and controlled cord
traction.

Similarly, there was no evidence available for the following comparison, physiological
management.

See also the study selection flow chart in Appendix C.

Excluded studies

Studies not included in this review with reasons for their exclusions are provided in Appendix
D.

Summary of clinical studies included in the evidence review

Table 16 provides a brief summary of included studies.
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Table 16: Summary of included studies
Intervention/Compa

Study Population rison Outcomes
Cauldwell 2016 N=59 women with pre- e Standard oxytocin For the woman:
existing congenital or infusion*+ bolus e Estimated blood loss
Prospective acquir_ed cardiac oxytocin 2 1U over at birth
observational cohort ~ conditions were 10/ minutes afien e Phenylephrine
study included. birth (n=30) required
NYHA>1: 1.7% * Standard oxytocin -, o0 transfusion
UK Mode of birth - infusion* alone required
SVB: 25.4% (n=29)

. o o Additional uterotonic
Assisted birth: 33.9% agents (Misoprostol

Emer'gency CS: 22% or Hemabate)
Elective CS: 24% received

* 10 units of oxytocin dissolved in 500 ml of normal saline and infused at 36 mi/hour for 4 hours (12mU/min)

N: total number of participants in each study

intervention: women in bolus treatment group or intervention group; CS: caesarean section; comparison: women in standard
oxytocin alone group; IU: international units; NYHA: New York Heart Association, std: women in standard treatment group or
control group, SVB: spontaneous vaginal birth

See also the study evidence tables in Appendix E. No meta-analysis was undertaken for this
review (and so there are no forest plots in Appendix F).

Quality assessment of clinical studies included in the evidence review

The clinical evidence profile for this review question is presented in Appendix G.
Economic evidence

Included studies
No economic evidence was identified for this review.

See the study selection flow chart in Supplement 2 (Health economics).

Excluded studies

No full-text copies of articles were requested for this review and so there is no excluded
studies list (see Supplement 2 (Health economics)).

Summary of studies included in the economic evidence review

No economic evidence was identified for this review (and so there are no economic evidence
tables in Supplement 2 (Health economics)).

Economic model

No economic modelling was undertaken for this review because the committee agreed that
other topics were higher priorities for economic evaluation (see Supplement 2 (Health
economics)).
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Evidence statements

Bolus oxytocin plus standard oxytocin infusion versus standard oxytocin infusion alone

Outcomes for the woman

Postpartum haemorrhage: estimated blood loss at birth

Very low quality evidence from one prospective cohort study of women with cardiac diseases
(N=59) suggested that there was a clinically important benefit of bolus oxytocin injection in
addition to standard oxytocin infusion in reducing estimated blood loss at delivery when
compared with standard oxytocin infusion alone.

Postpartum haemorrhage: phenylephrine required

Very low quality evidence from one prospective cohort study of women with cardiac diseases
(N=59) suggested that there was no clinically important difference in the number of women
requiring phenylephrine with bolus oxytocin injection in addition to standard oxytocin infusion
when compared with standard oxytocin infusion alone.

Postpartum haemorrhage: blood transfusion required

Very low quality evidence from one prospective cohort study of women with cardiac diseases
(N=59) suggested that there was no clinically important difference in the number of women
requiring blood transfusion with bolus oxytocin injection in addition to standard oxytocin
infusion when compared with standard oxytocin infusion alone.

Postpartum haemorrhage: additional uterotonic agents received

Very low quality evidence from one prospective cohort study of women with cardiac diseases
(N=59) suggested that there may be a clinically important beneficial effect of bolus oxytocin
injection in addition to standard oxytocin infusion in reducing the number of women requiring
additional uterotonic agents when compared with standard oxytocin infusion alone, but there
is uncertainty around the estimate.

The committee’s discussion of the evidence

Interpreting the evidence
The outcomes that matter most
Outcomes for the woman were prioritised for this review.

Mortality and major morbidity such as shock, collapse or other haemodynamic compromise
for the woman were agreed as outcomes critical to decision making. In the third stage of
labour the placenta is delivered and mismanagement could lead to uncontrolled postpartum
haemorrhage, haemodynamic compromise and even death. However, postpartum
haemorrhage was considered to be an important outcome because it was an intermediate
outcome. Women's satisfaction of labour and birth (including psychological wellbeing) was
also considered to be an important outcome to highlight that care should centre on the
woman.
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The quality of the evidence

There was only 1 included study and its limitations led the committee to conclude that it could
not help inform recommendations. Firstly women with all types of cardiac conditions (mostly
congenital heart conditions) whether trivial or serious were analysed together within
treatment groups. Secondly the committee noted there would be great variation in the dose
of oxytocin, but doses seemed significantly lower than those currently used by clinicians
caring for this such women. Thirdly the outcomes reported were proxy measures for
postpartum haemorrhage. The apparent incidence of postpartum haemorrhage based on
these measures was remarkably high and the committee hypothesised that this was the
result of the inadequately low doses of oxytocin that were given.

Benefits and harms

The committee suggested that all women with cardiac conditions should have an
individualised plan for managing the third stage of labour after multidisciplinary discussion
including a cardiologist with expertise in managing cardiac conditions during pregnancy and
that the woman should be involved in developing the plan. The committee agreed that
involvement of a cardiologist with expertise in managing heart disease in pregnant women
should be considered for women who are at risk of cardiovascular compromise because of a
cardiac condition.

The committee noted that ‘healthy’ women would be advised to have active management of
the third stage of labour because this is associated with a lower risk of a postpartum
haemorrhage and need for a blood transfusion. However, women would be supported in a
request for physiological management if that was their preference. The NICE guideline on
intrapartum care for healthy women and babies (CG190) does not specify cardiac conditions
in the list of risk factors for postpartum haemorrhage and for which active management
should be offered. The committee recognised that the WHO heart disease categorisation
primarily related to pregnancy and did not correlate directly to risk of poor outcome in the
third stage labour. They considered whether all women with heart conditions would need
active management of the third stage of labour and concluded that women with WHO 1 heart
conditions would be no more vulnerable to the cardiovascular conseguences of postpartum
haemorrhage than would healthy women and so for them the management of the third stage
should follow the NICE guideline on intrapartum care for healthy women and babies
(CG190).

The NICE guideline on intrapartum care for healthy women and babies (CG190) provides
estimates for the risk of haemorrhage of more than 1 litre and of a blood transfusion that are
higher with physiological compared to active management. This was aligned with the
committee’s clinical experience and they concluded that given the additional bleeding risk
with physiological management, women with WHO 2 heart conditions should be advised to
have active management.

The committee also discussed different uterotonic drugs used to prevent postpartum
haemorrhage from uterine atony and their use in women with cardiac conditions of WHO 3 or
4. The committee agreed that the following 4 categories of heart conditions should be
considered when assessing the optimal regimen for active management of the third stage of
labour for women with heart disease of WHO 3 or 4.

e \Women with significant aortopathy have fragile aortas and are at risk of aortic dissection
or aortic rupture if a uterotonic regimen that causes hypertension is used.
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¢ Women who are at increased risk of cardiovascular decompensation if they have a
postpartum haemorrhage include those with a fixed low cardiac output or limited ability to
increase their cardiac output, and those with a preload-dependent circulation. This same
group of women is also at risk of decompensation if the uterotonic regimen used causes
rapid vasodilation and tachycardia. Thus, a cardiostable regimen should be used.
Moreover, women who take anticoagulants because of their heart condition (for example,
women who have a mechanical valve), or who have cyanotic heart disease are at
increased risk of having a postpartum haemorrhage. Early recourse to an oxytocin
infusion, and regular senior clinical review are required in such circumstances. The
committee also discussed that there is no evidence to support the use of tranexamic acid
as prophylaxis against postpartum haemorrhage (although it is beginning to be more
widely used in this way) in the healthy obstetric population. The committee concluded that
tranexamic acid should not be offered to women at risk of thrombotic complications, as
prophylaxis against postpartum haemorrhage.

e Women with pulmonary arterial hypertension are at risk of cardiopulmonary compromise if
a uterotonic regimen that causes bronchoconstriction is used.

¢ \Women with coronary artery disease are at risk of cardiovascular compromise if a
uterotonic regimen that causes coronary ischaemia is used.

The committee also shared their knowledge and experience on the use of different uterotonic
regimens in details as follows:

¢ Oxytocin is a neuropeptide hormone that causes dose-related systemic hypotension due
to vasodilation. In healthy women this triggers compensatory tachycardia and an increase
in cardiac output. Oxytocin can also cause chest pain, probably through coronary spasm.
In cardiac disease an infusion is recommended rather than repeated boluses. If a bolus is
used the maximum dose should be 5 units and it should be given slowly, for example, in
20 ml over 10 minutes or 3 units given no faster than 15 seconds. In addition, the
antidiuretic effect of oxytocin should be considered particularly for women with pulmonary
oedema due to poor left ventricular function. The clinician should balance the risk of
limiting the volume of fluid in which oxytocin is diluted against the abrupt haemodynamic
effect of a bolus dose of oxytocin. Carbetocin is a long-acting analogue of oxytocin and
has a similar cardiovascular profile. Its use with cardiac conditions has not been reported.
Thus, the committee discussed whether it should be avoided in preload-dependent
circulation because of its long duration of action.

e Carboprost, prostaglandin PGF2-a, increases pulmonary vascular resistance, causes
bronchoconstriction and can cause pulmonary oedema. Its use in significant cardiac
disease is not recommended and it should be avoided in people with asthma, elevated
pulmonary arterial pressure, single ventricle and shunt lesions.

e Misoprostol is a synthetic analogue of prostaglandin E1 administered orally, rectally or
vaginally. Although, it appears to be less vasoactive than other uterotonics, there have
been reports of angina, myocardial infarction and stroke when it is used for termination of
pregnancy (although the doses used for termination of pregnancy are much higher than
would be used to manage postpartum haemorrhage). It is less effective than oxytocin in
preventing postpartum haemorrhage, but may be a useful adjunct to promote uterine
contractions when oxytocin cannot be used or when bleeding continues despite oxytocin
use. Its use in the third stage of labour in women with cardiac disease has not been
reported.
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e Ergometrine causes systemic and pulmonary vasoconstriction, and bronchoconstriction.
Its use has been associated with coronary artery spasm and pulmonary oedema and it is
contraindicated in hypertensive disorders, coronary artery disease and any fragile aorta.

The clinical dilemma of the management of the third stage of labour is that treatment will be a
compromise between maintaining blood pressure and avoiding postpartum haemorrhage.
Uterotonic agents used to prevent postpartum haemorrhage are vasoactive and have
potential to cause adverse cardiovascular effects during active management of the third
stage of labour. However, some women with heart disease are particularly vulnerable to
postpartum haemorrhage, and the haemodynamic consequences of postpartum
haemorrhage, so the risk of using uterotonic agents should be weighed against the risk of
bleeding. A rapid drop in blood pressure is more likely to occur when oxytocin is
administered as a bolus, in comparison to slower administration as an infusion, but a bolus
only needs to be avoided in some women.

The above considerations were summarised in the table ‘Management of the third stage of
labour for women with modified WHO 3 or modified WHO 4 heart disease’.

Cost effectiveness and resource use

The clinical evidence was limited and the committee made a qualitative assessment of cost
effectiveness.

For women with WHO 1 heart disease they recommended that the third stage of labour be
managed as described in the NICE guideline on intrapartum care for healthy women and
babies (CG190).

Women with WHO 2 heart disease have a higher risk of postpartum haemorrhage and
therefore the committee reasoned that active management of the third stage of labour in line
with the NICE guideline on intrapartum care for healthy women and babies (CG190) would
be cost effective.

The committee noted that in some women there is a compromise between maintaining blood
pressure while avoiding postpartum haemorrhage. They reasoned that this clinically complex
situation would make the inclusion of a cardiologist with expertise in managing heart disease
during pregnancy as a member of the MDT cost effective.

The committee considered that the recommendations largely reflected current practice,
although they thought the recommendations could lead to a reduction in the use of long-
acting forms of oxytocin. Given the relatively small numbers of women with WHO 3 and
WHO 4 in labour the committee did not anticipate that the recommendations would have a
significant impact on NHS resources.

Other factors the committee took into account

No clinical studies have determined the most appropriate management regimen to prevent
postpartum haemorrhage for women with different categories of cardiac disease. Thus, the
committee made a research recommendation to identify the optimal uterotonic regimen for
prevention of postpartum haemorrhage in women with cardiac disease. See Appendix L for
further details.
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Appendices

Appendix A — Review protocols

Item

Area in the
scope

Review
guestion in the
scope

Review
guestion for the
guideline

Objective

Population and
directness

Intervention

Intrapartum care for women with cardiac disease — stratification of risk

Details

Women at high risk of adverse outcomes for themselves
and/or their baby because of existing maternal medical
conditions — intrapartum care for women with cardiac
disease - stratification of risk

What history, clinical examination and investigation is
most useful in antenatal planning for birth in women with
congenital cardiac disease?

What history, clinical examination and investigation is
most useful to stratify the intrapartum risk for women with
cardiac disease?

The aim of this review is to examine cardiac disease
symptoms, clinical observations and risk stratification
tools for evidence of their value in identifying poor
outcomes during intrapartum care and birth.

Women with a cardiac condition in the intrapartum period

Working notes

Recorded assessment of 1 or more of the following risk
factors by at least a consultant cardiologist (ideally a
consultant cardiologist experienced in cardiac disease in
pregnancy)

Clinical history

1. Family history
2. Smoker

3. Obstetric history

Symptoms

1. Breathlessness and severity, orthopnoea,
paroxysmal nocturnal dyspnoea

2. Palpitations

3. Syncope

4. Chest pain

Clinical observations

Pulse

Blood pressure

Jugular venous pressure
Heart sounds

Chest auscultation
Pitting oedema

o0k wnN R

Pre-pregnancy or antenatal cardiac function testing
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ltem

Comparison
Outcomes

Importance of
outcomes

Setting

Stratified,
subgroup and
adjusted
analyses

Details Working notes
Echocardiogram

Electrocardiogram (ECG) and ambulatory ECG

Cardiopulmonary exercise testing (CPEX)

Exercise testing

Chest X-ray

Magnetic Resonance Imaging (MRI)

Biomarkers — Brain Naturetic Peptide (BNP)

NoosrdwDdNE

Cardiac risk assessment protocols, tools or scoring
systems for use at the onset of labour
Each other (different risk factors)
Critical outcomes:
o for the woman:
o mortality

o severe morbidity (ITU with organ support and organ
transplant, or need for mechanical support)

o for the baby:
o mortality

o severe morbidity (admission to a neonatal unit or
encephalopathy)

Important outcomes:
e for the woman:
o mode of birth

o women’s satisfaction with labour and birth (including
psychological wellbeing)

For studies evaluating cardiac risk assessment protocols,
tools or scoring systems:

e diagnostic accuracy of risk assessment protocols, tools
or scoring systems to identify critical outcomes for the
woman

o if reported dichotomously, sensitivity, specificity,
positive and negative likelihood ratios

o if reported continuously, area under the receiver
operating characteristic (ROC) curve

Preliminary classification of the outcomes for decision
making:

o critical (up to 3 outcomes)

e important but not critical (up to 3 outcomes)

o of limited importance (1 outcome)

All settings

Groups that will be reviewed and analysed separately:

o for condition—specific information, women with different
cardiac conditions will be analysed separately

Results will be stratified by:
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Item Details Working notes
o severity of disease (as defined within studies)
In the presence of heterogeneity, the following subgroups
will be considered for sensitivity analysis:
o severity of disease (as defined within studies)
e receipt of antenatal care
e term and preterm labour or birth
Potential confounders:
e maternal age
o parity
e co-morbidity

Language English

Study design e Published full-text papers only

Search strategy

Review strategy

e Systematic reviews
e RCTs

¢ Only if RCTs unavailable or there is limited data to
inform decision making:
o prospective or retrospective comparative
observational studies (including cohort and case-
control studies)

o cross-sectional studies

¢ Prospective study designs will be prioritised over
retrospective study designs

e Conference abstracts will not be considered

Sources to be searched: Medline, Medline In-Process,
CCTR, CDSR, DARE, HTA and Embase.

Limits (e.g. date, study design): All study designs. Apply
standard animal/non-English language filters. No date
limit.

Supplementary search techniques: No supplementary
search techniques were used.

See Appendix B for full strategies

Search not date-limited but studies published prior to
1970 were excluded by the reviewer(s) because they
would not reflect modern obstetric practice.

Appraisal of methodological quality:

o the methodological quality of each study will be
assessed using checklists recommended in the NICE
guidelines manual 2014 (for example, AMSTAR or
ROBIS for systematic reviews, Cochrane RoB tool for
RCTs and QUADAS-2 for diagnostic test accuracy
studies) and the quality of the evidence for each
outcome (that is, across studies) will be assessed using
GRADE (or an adapted version of GRADE in the case
of diagnostic evidence)

Review questions
selected as high
priorities for health
economic analysis
(and those selected
as medium priorities
and where health
economic analysis
could influence
recommendations)
will be subject to
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ltem

Equalities

Notes/additional
information

Key papers

Details

o if studies report only p-values, this information will be
recorded in GRADE tables without an assessment of
imprecision

Synthesis of data:
e meta-analysis will be conducted where appropriate

o default MIDs will be used; 0.8 and 1.25 for dichotomous
outcomes; 0.5 times the SD of the measurement in the
control arm (or median score across control arms if
multiple studies are included) for continuous outcomes

o for continuous data, change scores will be used in
preference to final scores for data from non-RCT
studies; final and change scores will not be pooled; if
any study reports both, the method used in the majority
of studies will be adopted

Equalities considerations will be considered
systematically in relation to the available evidence and
draft recommendations.

The guideline scope includes women with cognitive or
physical disability as populations for whom there may be
equalities issues.

Women who have received no antenatal care will be
considered as a subgroup for all systematic reviews
performed within the medical conditions work stream and
a specific question has been included in the obstetric
complications work stream for this population

None

Sara Thorne, Anne MacGregor, and Catherine Nelson-
Piercy. Risks of contraception and pregnancy in heart
disease. Heart. 2006 Oct; 92(10): 1520-1525.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1861048/

Working notes

dual weeding and
study selection; any
discrepancies will be
resolved through
discussion between
the first and second
reviewers or by
reference to a third
person. This review
question was not
prioritised for health
economic analysis
and so no formal
dual weeding, study
selection
(inclusion/exclusion)
or data extraction
into evidence tables
will be undertaken.

However, internal
(NGA) quality
assurance
processes will
include
consideration of the
outcomes of
weeding, study
selection and data
extraction and the
committee will
review the results of
study selection and
data extraction
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ltem

Details

ESC Guidelines on the management of cardiovascular
diseases during pregnancy. European Heart Journal
(2011) 32, 3147-3197.
http://eurheartj.oxfordjournals.org/content/32/24/3147

Working notes

The MBRRACE-UK 2015 report states the following:
-Among the 49 women who died from a cardiac condition
in 2011-13, 12 (25%) were classified as Sudden Adult
Death Syndrome (SADS), 10 (20%) had an aortic
dissection, 10 (20%) had an acute coronary syndrome, 6
women (12%) died from a cardiomyopathy and 11 (22%)
had other cardiac conditions. A detailed assessment of
the care of the women who died from cardiac disease will
be included in the 2016 report.

-2009-13 - Medical conditions account for the majority of
the remaining 49% of late deaths of which cardiac
conditions represent one in eight; cardiac deaths will be
reviewed in detail in the 2016 report.

AMSTAR: Assessing the Methodological Quality of Systematic Reviews; CDSR: Cochrane Database of
Systematic Reviews; CENTRAL: Cochrane Central Register of Controlled Trials; DARE: Database of Abstracts of
Reviews of Effects; GRADE: Grading of Recommendations Assessment, Development and Evaluation; HTA:
Health Technology Assessment; MID: minimally important difference; NGA: National Guideline Alliance; NICE:
National Institute for Health and Care Excellence; RCT: randomised controlled trial; RoB: risk of bias; SD:
standard deviation; ROBIS: Risk of Bias in Systematic Reviews

Intrapartum care for women with cardiac disease — management of

anticoagulation for valvular disease

Iltem

Area in the
scope

Review
question in
the scope

Review
guestion for
the guideline

Objective

Population
and
directness

Details Working notes

Women at high risk of adverse outcomes for themselves and/or
their baby because of existing maternal medical conditions —
intrapartum care for women with cardiac disease — management
of anticoagulation for valvular disease

What is the appropriate management of anticoagulation for
women with valvular disease in pregnancy and labour?

What is the appropriate management of anticoagulation for
women with valvular disease in planning for childbirth?

The aim of this review is to determine appropriate intrapartum
anticoagulant management for women with bioprosthetic or
mechanical valves.

Women with congenital or acquired valvular heart disease and
with bioprosthetic (group 1) or mechanical (group 2) heart valves
who are pregnhant and beyond 24 weeks of gestation, including
those in the intrapartum period
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Item Details Working notes

Intervention Group 1 -bioprosthetic valves:

e aspirin (and other antiplatelet agents; clopidogrel, ticagrelor or
dipyridamole)

¢ low-molecular-weight heparin (LMWH; dalteparin, enoxaparin,
or tinzaparin)

Group 2 — mechanical valves:

o aspirin (and other antiplatelet agents; clopidogrel, ticagrelor
or dipyridamole)

o oral anticoagulants (warfarin, acenocoumarol, phenindione)
o low-molecular-weight heparins (dalteparin, enoxaparin, or
tinzaparin)
o new anticoagulants (direct factor Xa inhibitors: rivaroxaban,
apixaban; direct thrombin inhibitors: dabigatran)
o unfractionated heparin
o different treatment regimens according to stage of pregnancy
and consisting of combinations of the above drugs, some also
including vitamin K antagonist
e suspension of anticoagulation during the intrapartum period

¢ bridging anticoagulation postpartum

Comparison Group 1 - bioprosthetic valves:
¢ no anticoagulation

Group 2 — mechanical valves:

¢ low-molecular-weight heparin (dalteparin, enoxaparin, or
tinzaparin)

o warfarin

Outcomes For both types of prosthetic valve:
Critical outcomes:
o for the woman:
o mortality

o major morbidity (any thromboembolic events - pulmonary
embolism, valve thrombosis, stroke or intracranial
haemorrhage), obstetric haemorrhage (antenatal or
postpartum), cardiovascular compromise (as defined by
study), new maternal arrhythmia, infective endocarditis,
myocardial infarction)

o for the baby:
o mortality (intrauterine death or neonatal death)

o major neonatal morbidity (preterm birth, fetal
anticoagulation, fetal haemorrhage, intracerebral or
intracranial bleeding)

Important outcomes:
e for the woman:
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Item

Importance of
outcomes

Setting

Stratified,
subgroup and
adjusted
analyses

Details Working notes
o admission to a high dependency unit (HDU) or intensive
treatment unit (ITU)

o women's satisfaction with labour and birth (including
psychological wellbeing)

o epidural haematoma

o unplanned general anaesthesia
o for the baby:

o admission to a neonatal unit

Outcomes of limited importance:
o for the woman:
o duration of hospital stay

Given the small
volume of
evidence
available for
inclusion
overall, the
committee
agreed to
consider more
than the
nominal
maximum of 7
outcomes for
this question

Preliminary classification of the outcomes for decision making:
e critical (up to 3 outcomes)

e important but not critical (up to 3 outcomes)

o of limited importance (1 outcome)

All settings

Groups that will be reviewed and analysed separately:
o type of valve
e position of valve (mitral, aortic, pulmonary, or tricuspid)

e size of valve in relation to woman (patient-prosthesis mismatch,
for example valve replacement before adulthood)

e associated atrial fibrillation
e according to age at insertion and length of time since insertion

e anticoagulation regimen in different stages of pregnancy
(LMWH or warfarin)

¢ level of anticoagulation (for example, measured as anti-10a
levels)

In the presence of heterogeneity, the following subgroups will be
considered for sensitivity analysis:

e according to age at insertion of valve and length of time since
insertion

e stages of pregnancy
o risk of thromboembolism (for example, low/high/very high)
o the type and/or position of the valve
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Item

Language

Study design

Details

e associated atrial fibrillation
e receipt of antenatal care

Potential confounders

e maternal age

¢ smoking history

o history of thromboembolism

o history of cardiovascular events/complications
o history of valve thrombosis

e other previous cardiac intervention

e pregnancy duration

o type of the valve

e position of the valve

English

¢ Published full-text papers only
e Systematic reviews
e RCTs

¢ Only if RCTs unavailable or there is limited data to inform

decision making:

e prospective or retrospective comparative cohort studies

e case series studies

o Prospective study designs will be prioritised over retrospective

study designs
e Conference abstracts will not be considered

Working notes
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Item Details Working notes
Search Sources to be searched: Medline, Medline In-Process, CCTR,
strategy CDSR, DARE, HTA and Embase.
Limits (e.g. date, study design): All study designs. Apply standard
animal/non-English language filters. No date limit.
Supplementary search techniques: No supplementary search
techniques were used.
See Appendix B for full strategies
Review Appraisal of methodological quality: Review
strategy « the methodological quality of each study will be assessed using guéstions
checklists recommended in the NICE guidelines manual 2014  Selected as
(for example, AMSTAR or ROBIS for systematic reviews, and  high priorities
Cochrane RoB tool for RCTs) and the quality of the evidence for health
economic

for each outcome (that is, across studies) will be assessed
using GRADE

o if studies report only p-values, this information will be recorded
in GRADE tables without an assessment of imprecision

Synthesis of data:
e meta-analysis will be conducted where appropriate

o default MIDs will be used; 0.8 and 1.25 for dichotomous
outcomes; 0.5 times the SD of the measurement in the control
arm (or median score across control arms if multiple studies
are included) for continuous outcomes

o for continuous data, change scores will be used in preference
to final scores for data from non-RCT studies; final and change
scores will not be pooled; if any study reports both, the method
used in the majority of studies will be adopted

analysis (and
those selected
as medium
priorities and
where health
economic
analysis could
influence
recommendatio
ns) will be
subject to dual
weeding and
study selection;
any
discrepancies
will be resolved
through
discussion
between the
first and second
reviewers or by
reference to a
third person.
This review
guestion was
not prioritised
for health
economic
analysis and so
no formal dual
weeding, study
selection
(inclusion/exclu
sion) or data
extraction into
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Item Details Working notes
evidence tables
will be
undertaken.
However,
internal (NGA)
quality
assurance
processes will
include
consideration of
the outcomes of
weeding, study
selection and
data extraction
and the
committee will
review the
results of study
selection and
data extraction
Equalities Equalities considerations will be considered systematically in
relation to the available evidence and draft recommendations.
The guideline scope includes women with cognitive or physical
disability as populations for whom there may be equalities
issues.
Women who have received no antenatal care will be considered
as a subgroup for all systematic reviews performed within the
medical conditions work stream and a specific question has
been included in the obstetric complications work stream for this
population
Notes/additio = MBRRACE-UK 2016 Surveillance data on maternal deaths from
nal 2012-14. Confidential Enquiry reports on deaths and severe
information morbidity from cardiac causes, deaths from pre-eclampsia and

eclampsia and related causes, deaths in early pregnancy, and
messages for critical care.

SIGN guideline on prevention and management of venous
thromboembolism (2015) recommend that “in women with
mechanical heart valves, the risks and benefits of vitamin K
antagonists and heparin should be assessed on an individual
basis” (http://www.sign.ac.uk/pdf/sign122.pdf)

ESC Guidelines on the management of cardiovascular diseases
during pregnancy, 2011
(http://www.ncbi.nlm.nih.gov/pubmed/21873418)

American College of Chest Physicians Guidelines on the Use of
Antithrombotic Therapies in Pregnant Women With Mechanical
Valves, 2012
(http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3278054/)
AHA/ACC Guideline for the Management of Patients with
Valvular Heart Disease: Executive Summary. A Report of the
American College of Cardiology/American Heart Association
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Intrapartum care for women with existing medical conditions or obstetric complications and their
babies

Item Details Working notes

Task Force on Practice Guidelines, 2014
(http://circ.ahajournals.org/content/early/2014/02/27/CIR.000000
0000000029.full.pdf)

Royal Berkshire NHS Foundation Trust. Cardiac Disease in
Pregnancy Guideline (GL802)
(http://lwww.royalberkshire.nhs.uk/Downloads/GPs/GP%20proto
cols%20and%20guidelines/Maternity%20Guidelines%20and%2
OPolicies/Medical%20conditions%20and%20complications/Cardi
ac%20disease%20in%20pregnancy_V5.1 GL802.pdf)

Key papers lung B & Vahanian A. Epidemiology of acquired valvular heart
disease. Can J Cardiol. 2014 Sep;30(9):962-70.
(http://www.ncbi.nlm.nih.gov/pubmed/24986049
Nanna M & Stergiopoulos K. Pregnancy complicated by valvular
heart disease: an update. J Am Heart Assoc. 2014 Jun
5;3(3):e000712 (http://www.ncbi.nlm.nih.gov/pubmed/24904015)
Sadler L et al. Pregnancy outcomes and cardiac complications in
women with mechanical, bioprosthetic and homograft valves.
BJOG. 2000 Feb;107(2):245-53
(http://www.ncbi.nlm.nih.gov/pubmed/10688509)

Lawley et al. Prosthetic heart valves in pregnhancy, outcomes for
women and their babies: a systematic review and meta-analysis.
BJOG. 2015, 11:1446-55

AMSTAR: Assessing the Methodological Quality of Systematic Reviews; CDSR: Cochrane Database of
Systematic Reviews; CENTRAL: Cochrane Central Register of Controlled Trials; DARE: Database of Abstracts of
Reviews of Effects; GRADE: Grading of Recommendations Assessment, Development and Evaluation; HTA:
Health Technology Assessment; MID: minimally important difference; NGA: National Guideline Alliance; NICE:
National Institute for Health and Care Excellence; RCT: randomised controlled trial; RoB: risk of bias; SD:
standard deviation; ROBIS: Risk of Bias in Systematic Reviews

Intrapartum care for women with cardiac disease — mode of birth

Item Details Working notes
Area in the Women at high risk of adverse outcomes for themselves
scope and/or their baby because of existing maternal medical

conditions — intrapartum care for women with cardiac
disease — mode of birth

Review Which women with cardiac disease should be offered
question in the elective caesarean section to improve outcomes for
scope reasons specific to cardiac disease?

Review Which women with cardiac disease should be offered
qguestion for the elective caesarean section or assisted second stage for
guideline reasons specific to cardiac disease?

Objective The aim of this review is to examine outcomes for the

woman and baby following elective caesarean section for
reasons related to a cardiac condition compared with
outcomes following a planned vaginal birth.

Population and  Women with a cardiac condition in the intrapartum period
directness

The WHO classification of maternal risk of pregnancy
associated with specific cardiac conditions is described in
Thorne S, MacGregor A, Nelson-Piercy C. Risks of
contraception and pregnancy in heart disease. Heart.
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http://www.ncbi.nlm.nih.gov/pubmed/24986049
http://www.ncbi.nlm.nih.gov/pubmed/24904015
http://www.ncbi.nlm.nih.gov/pubmed/10688509

Intrapartum care for women with existing medical conditions or obstetric complications and their

babies

ltem

Details

2006 Oct;92(10):1520-5. Loeys Dietz syndrome was
added to the list by the committee.

Conditions in which pregnancy risk is classified as
WHO 1

e Uncomplicated, small or mild
- pulmonary stenosis

- patent ductus arteriosus

- mitral valve prolapse

e Successfully repaired simple lesions (atrial or
ventricular septal defect, patent ductus arteriosus, or
anomalous pulmonary venous drainage)

o Atrial or ventricular ectopic beats, isolated

Conditions in which pregnancy risk is classified as
WHO 2 or 3

WHO 2 (if otherwise well and uncomplicated)

o Unoperated atrial or small ventricular septal defect
¢ Repaired tetralogy of Fallot

e Most arrhythmias

WHO 2-3 (depending on the individual)
o Mild left ventricular impairment
Hypertrophic cardiomyopathy

Moderate mitral or aortic regurgitant valvular lesions
with normal left ventricular function

Marfan syndrome without aortic dilatation

Aorta <45 mm in aortic disease associated with
bicuspid aortic valve

e Repaired coarctation

WHO 3
e Mechanical valve

e Severe mitral or aortic regurgitant valvular lesions with
normal left ventricular function

¢ Systemic right ventricle

e Fontan circulation

e Coronary disease

e Cyanotic heart disease (unrepaired)

e Other complex congenital heart disease

¢ Aortic dilatation 40—-45 mm in Marfan syndrome

e Aortic dilatation 45-50 mm in aortic disease associated
with bicuspid aortic valve

e Loeys Dietz syndrome

Conditions in which pregnancy risk is classified as
WHO 4 (pregnancy contraindicated)

Working notes

Evidence reviews for heart disease

March 2019

90



Intrapartum care for women with existing medical conditions or obstetric complications and their

babies

ltem

Intervention

Comparison

Outcomes

Importance of
outcomes

Setting

Stratified,
subgroup and
adjusted
analyses

Details
¢ Pulmonary arterial hypertension of any cause

e Severe systemic ventricular dysfunction (LVEF <30%,
NYHA IlI-1V)

e Previous peripartum cardiomyopathy with any residual
impairment of left ventricular function

e Severe mitral stenosis, severe symptomatic aortic
stenosis

o Marfan syndrome with aorta dilated >45 mm

e Aortic dilatation >50 mm in aortic disease associated
with bicuspid aortic valve

o Native severe coarctation

Studies with indirect populations will not be considered
Elective caesarean section

Vaginal birth

Critical outcomes:
o for the woman:

o mortality

o major morbidity
o for the baby:

o mortality

o major morbidity

Important outcomes:
e for the woman:

o women's satisfaction with labour and birth (including
psychological wellbeing)

o emergency caesarean section
Preliminary classification of the outcomes for decision
making:
o critical (up to 3 outcomes)
e important but not critical (up to 3 outcomes)
o of limited importance (1 outcome)
All settings
Groups that will be reviewed and analysed separately:

e severe left-sided stenotic lesions — aortic stenosis and
mitral stenosis

cardiomyopathy/systolic ventricular dysfunction
aortopathies — Marfan and Loeys-Dietz syndromes
pulmonary hypertension

coronary disease

Stratification by
o severity of disease (as defined within studies)

Working notes
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Intrapartum care for women with existing medical conditions or obstetric complications and their

babies

ltem

Language
Study design

Search strategy

Review strategy

Details Working notes

In the presence of heterogeneity, the following subgroups
will be considered for sensitivity analysis:

¢ conditions that make caesarean section higher risk: for
example, maternal obesity, previous abdominal surgery
with bowel adhesions, or abdominal fistulae from
disease, colostomies, bleeding disorders, muscular
dystrophies, conditions that make anaesthesia difficult
(general or regional))

¢ assisted second stage of labour (no pushing)

o for preterm babies, the use of steroids

o for preterm babies, the use of magnesium

o receipt of antenatal care

English

¢ Published full-text papers only

e Systematic reviews

e RCTs

¢ Only if RCTs unavailable or there is limited data to
inform decision making:

o prospective or retrospective comparative cohort
studies

¢ Prospective study designs will be prioritised over
retrospective study designs
e Conference abstracts will not be considered

Sources to be searched: Medline, Medline In-Process,
CCTR, CDSR, DARE, HTA and Embase.

Limits (e.g. date, study design): All study designs. Apply
standard animal/non-English language filters. No date
limit.

Supplementary search techniques: No supplementary
search techniques were used.

See Appendix B for full strategies

Search not date-limited but studies published prior to
1980 were excluded by the reviewer(s) due to large
changes in cardiac care around this time (e.g. use of
thrombolytic agents)

Appraisal of methodological quality: Review questions

« the methodological quality of each study will be selected as high
assessed using checklists recommended in the NICE priorities for health
guidelines manual 2014 (for example, AMSTAR or economic analysis
ROBIS for systematic reviews, and Cochrane RoB tool ~ (and those selected
for RCTs) and the quality of the evidence for each as medium priorities
outcome (that is, across studies) will be assessed using and where health
GRADE economic analysis

could influence

o if studies report only p-values, this information will be
recorded in GRADE tables without an assessment of
imprecision

recommendations)
will be subject to
dual weeding and
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Intrapartum care for women with existing medical conditions or obstetric complications and their

babies

ltem Details

Synthesis of data:
e meta-analysis will be conducted where appropriate

o default MIDs will be used; 0.8 and 1.25 for dichotomous
outcomes; 0.5 times the SD of the measurement in the
control arm (or median score across control arms if
multiple studies are included) for continuous outcomes

o for continuous data, change scores will be used in
preference to final scores for data from non-RCT
studies; final and change scores will not be pooled; if
any study reports both, the method used in the majority
of studies will be adopted

Equalities Equalities considerations will be considered
systematically in relation to the available evidence and

draft recommendations.

The guideline scope includes women with cognitive or
physical disability as populations for whom there may be
equalities issues.

Women who have received no antenatal care will be
considered as a subgroup for all systematic reviews
performed within the medical conditions work stream and
a specific question has been included in the obstetric
complications work stream for this population

Notes/additional None

information
Key papers

Working notes

study selection; any
discrepancies will
be resolved through
discussion between
the first and second
reviewers or by
reference to a third
person. This review
guestion was not
prioritised for health
economic analysis
and so no formal
dual weeding, study
selection
(inclusion/exclusion)
or data extraction
into evidence tables
will be undertaken.

However, internal
(NGA) quality
assurance
processes will
include
consideration of the
outcomes of
weeding, study
selection and data
extraction and the
committee will
review the results of
study selection and
data extraction

AMSTAR: Assessing the Methodological Quality of Systematic Reviews; CDSR: Cochrane Database of
Systematic Reviews; CENTRAL: Cochrane Central Register of Controlled Trials; DARE: Database of Abstracts of
Reviews of Effects; GRADE: Grading of Recommendations Assessment, Development and Evaluation; HTA:
Health Technology Assessment; LVEF: Left ventricular ejection fraction; MID: minimally important difference;
NGA: National Guideline Alliance; NICE: National Institute for Health and Care Excellence; NYHA: New York
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Intrapartum care for women with existing medical conditions or obstetric complications and their

babies

Heart Association; RCT: randomised controlled trial; RoB: risk of bias; SD: standard deviation; ROBIS: Risk of

Bias in Systematic Reviews; WHO: World Health Organization

ltem

Area in the
scope

Review
guestion in the
scope

Review
guestion for the
guideline

Objective

Population and
directness

Details

Women at high risk of adverse outcomes for themselves
and/or their baby because of existing maternal medical
conditions — intrapartum care for women with cardiac
disease - fluid management

Which cardiac conditions need additional fluid-balance

monitoring or management during and birth:

¢ input—output chart of fluid balance with a urinary
catheter or urometer

e invasive monitoring using an arterial line and central
VEenous pressure

e cardiac output monitoring

o fluid restriction?

Which women with cardiac conditions need additional

haemodynamic monitoring or management during
childbirth:

¢ input—output chart of fluid balance with a urinary
catheter or urometer

e invasive monitoring using an arterial line and central
Venous pressure

e cardiac monitoring

o fluid restriction?

The aim of this review is to determine which women with

cardiac disease who are in the peripartum period require

more specialist haemodynamic monitoring to avoid issues
with circulating blood volume.

Women with a cardiac condition in the intrapartum period

The WHO classification of maternal risk of pregnancy
associated with specific cardiac conditions is described in
Thorne S, MacGregor A, Nelson-Piercy C. Risks of
contraception and pregnancy in heart disease. Heart.
2006 Oct;92(10):1520-5. Loeys Dietz syndrome was
added to the list by the committee.

Conditions in which pregnancy risk is classified as
WHO 1

e Uncomplicated, small or mild
- pulmonary stenosis

- patent ductus arteriosus

- mitral valve prolapse

e Successfully repaired simple lesions (atrial or
ventricular septal defect, patent ductus arteriosus, or
anomalous pulmonary venous drainage)

o Atrial or ventricular ectopic beats, isolated

Intrapartum care for women with cardiac disease - fluid management

Working notes
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Intrapartum care for women with existing medical conditions or obstetric complications and their
babies

Item Details Working notes

Conditions in which pregnancy risk is classified as
WHO 2 or 3

WHO 2 (if otherwise well and uncomplicated)

e Unoperated atrial or small ventricular septal defect
e Repaired tetralogy of Fallot

e Most arrhythmias

WHO 2-3 (depending on the individual)
o Mild left ventricular impairment
¢ Hypertrophic cardiomyopathy

e Moderate mitral or aortic regurgitant valvular lesions
with normal left ventricular function

o Marfan syndrome without aortic dilatation

e Aorta <45 mm in aortic disease associated with
bicuspid aortic valve

e Repaired coarctation

WHO 3
e Mechanical valve

e Severe mitral or aortic regurgitant valvular lesions with
normal left ventricular function

e Systemic right ventricle

e Fontan circulation

e Coronary disease

e Cyanotic heart disease (unrepaired)

e Other complex congenital heart disease

o Aortic dilatation 40—-45 mm in Marfan syndrome

e Aortic dilatation 45-50 mm in aortic disease associated
with bicuspid aortic valve

¢ Loeys Dietz syndrome

Conditions in which pregnancy risk is classified as
WHO 4 (pregnancy contraindicated)

e Pulmonary arterial hypertension of any cause

e Severe systemic ventricular dysfunction (LVEF <30%,
NYHA 1lI-1V)

e Previous peripartum cardiomyopathy with any residual
impairment of left ventricular function

e Severe mitral stenosis, severe symptomatic aortic
stenosis

e Marfan syndrome with aorta dilated >45 mm

e Aortic dilatation >50 mm in aortic disease associated
with bicuspid aortic valve

o Native severe coarctation

Studies with indirect populations will not be considered
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babies

Item
Intervention

Comparison

Outcomes

Importance of
outcomes

Details Working notes
Fluid monitoring using one or more of:
¢ input—output chart of fluid balance with a urinary
catheter or urometer (hourly monitoring)
¢ invasive monitoring using an arterial line and/or central
Venous pressure

e cardiac monitoring (ECG, pulmonary artery
thermodilution via a pulmonary artery floatation catheter
(PAFC), lithium dilution cardiac output (LiDCO), pulse
contour analysis systems (PiCCO and FloTrac),
oesophageal Doppler and other ultrasound Doppler
techniques (USCOM), thoracic bioreactance based
technigues (NICOM), trans-thoracic and trans-
oesophageal echo)

Note: fluid restriction was excluded as the focus of the
guestion was on monitoring, not management

e No haemodynamic monitoring (for milder groups, WHO
1 and 2)

e Invasive versus non-invasive monitoring (ECG, input—
output, oxygen saturation, NIBP (non-invasive blood
pressure; for more severe groups, WHO 3 and 4)

Critical outcomes:
o for the woman:
o mortality
o major morbidity (pulmonary oedema, renal
impairment, acute kidney injury, infection,
complications of central venous cannulation
(haematoma, pneumothorax, or air embolus), or
inotropic and mechanical heart support)
o for the baby:
o mortality

o major morbidity (respiratory distress, or
encephalopathy)

Important outcomes:
o for the woman:
o unexpected admission to intensive treatment unit
(ITV)
o women's satisfaction with labour and birth (including
psychological wellbeing)

Outcomes of limited importance:
o for the woman:
o emergency caesarean section
Preliminary classification of the outcomes for decision
making:
o critical (up to 3 outcomes)
o important but not critical (up to 3 outcomes)
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Intrapartum care for women with existing medical conditions or obstetric complications and their

babies

ltem

Setting

Stratified,
subgroup and
adjusted
analyses

Language
Study design

Search strategy

Details
o of limted importance (1 outcome)
All settings
Groups that will be reviewed and analysed separately:

e severe left-sided stenotic lesions — aortic stenosis and
mitral stenosis

o cardiomyopathy with systolic ventricular dysfunction

e cardiomyopathy with diastolic ventricular dysfunction,
for example, hypertrophic cardiomyopathy

e aortopathies, for example Marfan, Ehlers Danlos type 4
and Loeys-Dietz syndromes

¢ pulmonary arterial hypertension
e coronary disease

¢ planned mode of birth

e actual mode of birth

Stratification by:
o severity of disease (as defined within studies)

In the presence of heterogeneity, the following subgroups
will be considered for sensitivity analysis:

o conditions that make caesarean section higher risk
including maternal obesity, previous abdominal surgery
with bowel adhesions, or abdominal fistulae from
disease, colostomies, bleeding disorders, muscular
dystrophies, conditions that make anaesthesia difficult
(general or regional)

e women with no antenatal care

e preterm labour

English

e Published full-text papers only

e Systematic reviews

e RCTs

¢ Only if RCTs unavailable or there is limited data to
inform decision making with minimum sample size of
studies of 15 women in each group:
o prospective or retrospective comparative cohort

studies

o case series studies

¢ Prospective study designs will be prioritised over
retrospective study designs

e Conference abstracts will not be considered

Sources to be searched: Medline, Medline In-Process,
CCTR, CDSR, DARE, HTA and Embase.

Limits (e.g. date, study design): All study designs. Apply
standard animal/non-English language filters. No date
limit.

Working notes
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Intrapartum care for women with existing medical conditions or obstetric complications and their

babies

ltem

Review strategy

Details

Supplementary search techniques: No supplementary
search techniques were used.

See Appendix B for full strategies.

Search not date-limited but studies published prior to
1980 were excluded by the reviewer(s) due to large
changes in cardiac care around this time (e.g. use of
thrombolytic agents)

Appraisal of methodological quality:

¢ the methodological quality of each study will be
assessed using checklists recommended in the NICE
guidelines manual 2014 (for example, AMSTAR or
ROBIS for systematic reviews, and Cochrane RoB tool
for RCTs) and the quality of the evidence for each
outcome (that is, across studies) will be assessed using
GRADE

o if studies report only p-values, this information will be
recorded in GRADE tables without an assessment of
imprecision

Synthesis of data:
e meta-analysis will be conducted where appropriate

o default MIDs will be used; 0.8 and 1.25 for dichotomous
outcomes; 0.5 times the SD of the measurement in the
control arm (or median score across control arms if
multiple studies are included) for continuous outcomes

o for continuous data, change scores will be used in
preference to final scores for data from non-RCT
studies; final and change scores will not be pooled,; if
any study reports both, the method used in the majority
of studies will be adopted

Working notes

Review questions
selected as high
priorities for health
economic analysis
(and those selected
as medium priorities
and where health
economic analysis
could influence
recommendations)
will be subject to
dual weeding and
study selection; any
discrepancies will
be resolved through
discussion between
the first and second
reviewers or by
reference to a third
person. This review
guestion was not
prioritised for health
economic analysis
and so no formal
dual weeding, study
selection
(inclusion/exclusion)
or data extraction
into evidence tables
will be undertaken.

However, internal
(NGA) quality
assurance
processes will
include
consideration of the
outcomes of
weeding, study
selection and data
extraction and the
committee will
review the results of
study selection and
data extraction
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Intrapartum care for women with existing medical conditions or obstetric complications and their

babies
Item Details Working notes
Equalities Equalities considerations will be considered

Notes/additional
information

Key papers

systematically in relation to the available evidence and
draft recommendations.

The guideline scope includes women with cognitive or
physical disability as populations for whom there may be
equalities issues.

Women who have received no antenatal care will be
considered as a subgroup for all systematic reviews
performed within the medical conditions work stream and
a specific question has been included in the obstetric
complications work stream for this population

None

AMSTAR: Assessing the Methodological Quality of Systematic Reviews; CDSR: Cochrane Database of
Systematic Reviews; CENTRAL: Cochrane Central Register of Controlled Trials; DARE: Database of Abstracts of
Reviews of Effects; ECG: Electrocardiogram; GRADE: Grading of Recommendations Assessment, Development
and Evaluation; HTA: Health Technology Assessment; LVEF: Left ventricular ejection fraction; MID: minimally
important difference; NGA: National Guideline Alliance; NICE: National Institute for Health and Care Excellence;
NYHA: New York Heart Association; RCT: randomised controlled trial; RoB: risk of bias; SD: standard deviation;
ROBIS: Risk of Bias in Systematic Reviews; WHO: World Health Organization

Item

Area in the
scope

Review
guestion in the
scope

Review
question for the
guideline

Objective

Population and
directness

Index test/
prognostic test

Intrapartum care for women with cardiac disease — diagnhosis of cardiomyopathy

Details Working notes

Women at high risk of adverse outcomes for themselves
and/or their baby because of existing maternal medical
conditions — intrapartum care for women with cardiac
disease — diagnosis and management of cardiomyopathy

What is the most appropriate method of diagnosis for
women with suspected cardiomyopathy in labour?

What is the most appropriate method of diagnosis for
women with suspected cardiomyopathy in labour?

The aim of this review is to identify whether biomarker or
clinical indications of cardiomyopathy are predictive of the
condition to the extent that they necessitate urgent —
rather than routine — referral to a cardiologist.

Any of:
e pregnant women with suspected cardiomyopathy
e women in labour with suspected cardiomyopathy

e women in the postpartum period with suspected or
confirmed cardiomyopathy up to 6 months postpartum

Biomarkers/enzymes
¢ Brain naturetic peptide (BNP)

Clinical history or observation
e orthopnoea
o breathlessness at rest
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Intrapartum care for women with existing medical conditions or obstetric complications and their

babies
Item Details Working notes
e pulmonary oedema
¢ tachycardia
¢ hypotension
e systemic oedema
Reference Peripartum cardiomyopathy defined by echocardiogram
standard/target  plus expert clinical interpretation (by a cardiologist)
condition
Maternal mortality due to peripartum cardiomyopathy
Outcomes For diagnostic comparisons:

Importance of
outcomes

Setting

Stratified,
subgroup and
adjusted
analyses

Language
Study design

Search strategy

¢ sensitivity, specificity, positive and negative likelihood
ratios

For prognostic comparisons:

e measures of association (risk ratios, odds ratios or
hazard ratios) between prognostic factors and
peripartum cardiomyopathy defined as above or related
maternal mortality

Preliminary classification of the outcomes for decision
making:

e critical (up to 3 outcomes)

e important but not critical (up to 3 outcomes)

¢ of limited importance (1 outcome)

All settings

Groups that will be reviewed and analysed separately:
e peripartum cardiomyopathy

e previously diagnosed cardiomyopathy

e receipt of antenatal care

Stratification by
o severity of disease (as defined within studies)

English
e Published full-text papers only
e Systematic reviews

e Prospective or retrospective comparative observational
studies (including cohort and case-control studies)

e Cross-sectional studies
e Case series studies
e Conference abstracts will not be considered

Sources to be searched: Medline, Medline In-Process,
CCTR, CDSR, DARE, HTA and Embase.

Limits (e.g. date, study design): All study designs. Apply
standard animal/non-English language filters. No date
limit.
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Intrapartum care for women with existing medical conditions or obstetric complications and their

babies

ltem

Details

Supplementary search techniques: No supplementary
search techniques were used.

See Appendix B for full strategies

Review strategy Appraisal of methodological quality:

Equalities

e the methodological quality of each study will be
assessed using quality checklists recommended in
the NICE guidelines manual 2014 (for example,
AMSTAR for systematic reviews, QUADAS2 for
diagnostic test accuracy studies or QUIPs for
prognostic studies) and the quality of the evidence for
each outcome (that is, across studies) will be
assessed using an adapted version of GRADE for
diagnostic test accuracy outcomes only

Synthesis of data:

e meta-analysis of diagnostic test accuracy evidence will
be conducted where appropriate

o for risk ratios, default MIDs will be used; 0.8 and 1.25
for dichotomous outcomes; 0.5 times the SD of the
measurement in the control arm (or median score
across control arms if multiple studies are included) for
continuous outcomes, except for recovery of ventricular
fraction where a change of 210 percentage points in left
ventricular fraction will be used as an MID

Equalities considerations will be considered
systematically in relation to the available evidence and
draft recommendations.

Working notes

Review questions
selected as high
priorities for health
economic analysis
(and those selected
as medium priorities
and where health
economic analysis
could influence
recommendations)
will be subject to
dual weeding and
study selection; any
discrepancies will
be resolved through
discussion between
the first and second
reviewers or by
reference to a third
person. This review
guestion was not
prioritised for health
economic analysis
and so no formal
dual weeding, study
selection
(inclusion/exclusion)
or data extraction
into evidence tables
will be undertaken.

However, internal
(NGA) quality
assurance
processes will
include
consideration of the
outcomes of
weeding, study
selection and data
extraction and the
committee will
review the results of
study selection and
data extraction
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Intrapartum care for women with existing medical conditions or obstetric complications and their

babies

ltem

Notes/additional
information

Key papers

Details

The guideline scope includes women with cognitive or
physical disability as populations for whom there may be
equalities issues.

Women who have received no antenatal care will be
considered as a subgroup for all systematic reviews
performed within the medical conditions work stream and
a specific question has been included in the obstetric
complications work stream for this population

Eur Heart J. 2008 Jan;29(2):270-6. — for definition of
cardiomyopathies

None identified by the committee

Working notes

AMSTAR: Assessing the Methodological Quality of Systematic Reviews; CDSR: Cochrane Database of
Systematic Reviews; CENTRAL: Cochrane Central Register of Controlled Trials; DARE: Database of Abstracts of
Reviews of Effects; GRADE: Grading of Recommendations Assessment, Development and Evaluation; HTA:
Health Technology Assessment; MID: minimally important difference; NGA: National Guideline Alliance; NICE:
National Institute for Health and Care Excellence; RCT: randomised controlled trial; RoB: risk of bias; SD:
standard deviation; ROBIS: Risk of Bias in Systematic Reviews

Intrapartum care for women with cardiac disease — management of

cardiomyopathy

Iltem

Area in the
scope

Review
guestion in the
scope

Review
guestion for the
guideline

Objective

Population and
directness

Intervention

Comparison
Outcomes

Details Working notes

Women at high risk of adverse outcomes for themselves
and/or their baby because of existing maternal medical
conditions — intrapartum care for women with cardiac
disease — diagnosis and management of
cardiomyopathy

What is the optimal management for women with
suspected cardiomyopathy in labour?

What is the optimal management for women with
peripartum cardiomyopathy in labour?

The aim of this review is to compare standard
management of cardiomyopathy to standard
management plus either bromocriptine or cabergoline;
these are the pharmaceutical interventions around which
there is most important clinical disagreement

Pregnant women who develop symptoms of cardiac
failure (secondary to cardiomyopathy) before, during or
up to 48 hours after labour

Bromocriptine in addition to standard care

Cabergoline in addition to standard care

Standard care

Critical outcomes:

o for the woman:
o mortality

o recovery of ventricular function measured by left
ventricular ejection fraction (at 6 weeks to 1 year)
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Item Details Working notes
o for the baby:
o mortality

Importance of
outcomes

Setting

Stratified,
subgroup and
adjusted
analyses

Language
Study design

Important outcomes:
o for the woman:
o major morbidity
o women’s satisfaction with labour and birth (including
psychological wellbeing)
o for the baby:
o major morbidity

Outcomes of limited importance:
o for the woman:
o women’s health related quality of life
Preliminary classification of the outcomes for decision
making:
o critical (up to 3 outcomes)
e important but not critical (up to 3 outcomes)
o of limited importance (1 outcome)
All settings
Groups that will be reviewed and analysed separately:
e receipt of antenatal care

Stratification by:
o severity of disease

o milder degrees of breathlessness (in which case the
woman may need only oxygen and diuretics as first-
line management), cardiogenic shock (requiring
admission to coronary care or cardiac ICU,
transplant, inotropes and mechanical assist devices
(intra-aortic balloon pumps, left ventricular assist
devices)

o left ventricular ejection fraction (under 40% severe,
40-50% mild, Group 1 above would be under 25%)

Potential confounders:

* none specified

English

e Published full-text papers only
e Systematic reviews

e RCTs

e Only if RCTs unavailable or there is limited data to
inform decision making:
o prospective or retrospective comparative cohort
studies
e Prospective study designs will be prioritised over
retrospective study designs
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ltem

Search strategy

Review strategy

Details
e Conference abstracts will not be considered

Sources to be searched: Medline, Medline In-Process,
CCTR, CDSR, DARE, HTA and Embase.

Limits (e.g. date, study design): All study designs. Apply
standard animal/non-English language filters. No date
limit.

Supplementary search techniques: No supplementary
search techniques were used.

See Appendix B for full strategies.

Search not date-limited but studies published prior to
1990 were excluded by the reviewer(s) due to market
approval for cabergoline.

Appraisal of methodological quality:

o the methodological quality of each study will be
assessed using checklists recommended in the NICE
guidelines manual 2014 (for example, AMSTAR or
ROBIS for systematic reviews, and Cochrane RoB tool
for RCTs) and the quality of the evidence for each
outcome (that is, across studies) will be assessed
using GRADE

o if studies report only p-values, this information will be
recorded in GRADE tables without an assessment of
imprecision

Synthesis of data:
e meta-analysis will be conducted where appropriate

o default MIDs will be used; 0.8 and 1.25 for
dichotomous outcomes; 0.5 times the SD of the
measurement in the control arm (or median score
across control arms if multiple studies are included) for
continuous outcomes, except for recovery of
ventricular fraction where a change of 210 percentage
points in left ventricular fraction was used as an MID

o for continuous data, change scores will be used in
preference to final scores for data from non-RCT
studies; final and change scores will not be pooled; if
any study reports both, the method used in the
majority of studies will be adopted

Working notes

Review questions
selected as high
priorities for health
economic analysis
(and those selected
as medium priorities
and where health
economic analysis
could influence
recommendations)
will be subject to dual
weeding and study
selection; any
discrepancies will be
resolved through
discussion between
the first and second
reviewers or by
reference to a third
person. This review
question was not
prioritised for health
economic analysis
and so no formal
dual weeding, study
selection
(inclusion/exclusion)
or data extraction
into evidence tables
will be undertaken.

However, internal
(NGA) quality
assurance processes
will include
consideration of the
outcomes of
weeding, study
selection and data
extraction and the
committee will review
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Item Details Working notes
the results of study
selection and data
extraction

Equalities Equalities considerations will be considered

systematically in relation to the available evidence and
draft recommendations.

The guideline scope includes women with cognitive or
physical disability as populations for whom there may be
equalities issues.

Women who have received no antenatal care will be
considered as a subgroup for all systematic reviews
performed within the medical conditions work stream
and a specific question has been included in the
obstetric complications work stream for this population

Eur Heart J. 2008 Jan;29(2):270-6. — for definition of
information cardiomyopathies

Key papers None identified by the committee

AMSTAR: Assessing the Methodological Quality of Systematic Reviews; CDSR: Cochrane Database of
Systematic Reviews; CENTRAL: Cochrane Central Register of Controlled Trials; DARE: Database of Abstracts of
Reviews of Effects; GRADE: Grading of Recommendations Assessment, Development and Evaluation; HTA:
Health Technology Assessment; MID: minimally important difference; NGA: National Guideline Alliance; NICE:
National Institute for Health and Care Excellence; RCT: randomised controlled trial; RoB: risk of bias; SD:
standard deviation; ROBIS: Risk of Bias in Systematic Reviews

Notes/additional

Intrapartum care for women with cardiac disease — anaesthesia

Item Details Working notes

Area in the Women at high risk of adverse outcomes for themselves

scope and/or their baby because of existing maternal medical
conditions — intrapartum care for women with cardiac disease —
anaesthesia and analgesia

Review Is regional or general anaesthesia safer for women with

question in cardiac disease who need anaesthesia for caesarean section?

the scope

Review Is regional or general anaesthesia safer for women with

guestion for cardiac disease for peripartum surgical procedures including

the guideline  caesarean section?

Objective The aim of this review is to examine outcomes for the woman
and baby comparing regional with general anaesthesia. This is
important because women with cardiac disease may not be
able to tolerate acute changes in heart rate and blood pressure
which can occur with use of both regional and general
anaesthesia

Population Women with a cardiac condition in the intrapartum period

and

directness

The WHO classification of maternal risk of pregnancy
associated with specific cardiac conditions is described in
Thorne S, MacGregor A, Nelson-Piercy C. Risks of
contraception and pregnancy in heart disease. Heart. 2006
Oct;92(10):1520-5.

Loeys Dietz syndrome was added to the list by the committee
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ltem

Details

Conditions in which pregnancy risk is classified as WHO 1
e Uncomplicated, small or mild

- pulmonary stenosis

- patent ductus arteriosus

- mitral valve prolapse

e Successfully repaired simple lesions (atrial or ventricular
septal defect, patent ductus arteriosus, or anomalous
pulmonary venous drainage)

o Atrial or ventricular ectopic beats, isolated

Conditions in which pregnancy risk is classified as WHO 2
or3

WHO 2 (if otherwise well and uncomplicated)

o Unoperated atrial or small ventricular septal defect
¢ Repaired tetralogy of Fallot

e Most arrhythmias

WHO 2-3 (depending on the individual)
e Mild left ventricular impairment
e Hypertrophic cardiomyopathy

e Native or tissue valvular heart disease not considered as
WHO 1 or 4

Marfan syndrome without aortic dilatation
Loeys Dietz syndrome

Aorta <45 mm in aortic disease associated with bicuspid
aortic valve

Repaired coarctation

WHO 3

e Mechanical valve

e Systemic right ventricle

¢ Fontan circulation

e Cyanotic heart disease (unrepaired)

e Other complex congenital heart disease

¢ Aortic dilatation 40-45 mm in Marfan syndrome

e Aortic dilatation 45-50 mm in aortic disease associated with
bicuspid aortic valve

Conditions in which pregnancy risk is classified as WHO 4
(pregnancy contraindicated)

e Pulmonary arterial hypertension of any cause

e Severe systemic ventricular dysfunction (LVEF <30%, NYHA
[-1V)

e Previous peripartum cardiomyopathy with any residual
impairment of left ventricular function

e Severe mitral stenosis, severe symptomatic aortic stenosis
e Marfan syndrome with aorta dilated >45 mm

Working notes
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Details

¢ Aortic dilatation >50 mm in aortic disease associated with
bicuspid aortic valve

e Native severe coarctation

ltem

Studies with indirect populations will not be considered

Intervention General anaesthesia

Comparison  Regional anaesthesia (spinal, epidural, or CSE)
Outcomes Critical outcomes:
o for the woman:
o mortality
o major morbidity (including perioperative cardiovascular
collapse, stroke, hypotension, cardiac arrest, hypertension,
intracranial haemorrhage, or myocardial infarction)
o women's satisfaction with labour and birth (including
psychological wellbeing)
Important outcomes:
o for the woman:
o need for a high dependency unit (HDU) or intensive
treatment unit (ITU)
o re-admission to hospital within 6 weeks of birth
o for the baby:
o mortality
o major neonatal morbidity (including ischaemic
encephalopathy)
o unexpected admission to a neonatal unit
Outcomes of limited importance:
o for the woman:
o duration of hospital stay
Importance Preliminary classification of the outcomes for decision making:

of outcomes o critical (up to 3 outcomes)

¢ important but not critical (up to 3 outcomes)
¢ of limited importance (1 outcome)

Setting All settings

Stratified, Groups that will be reviewed and analysed separately:
subgroup « severe left sided stenotic lesions — aortic stenosis and mitral
and adjusted stenosis

analyses

o cardiomyopathy/systolic ventricular dysfunction

Working notes

Given the small
volume of
evidence
available for
inclusion overall,
the committee
agreed to
consider more
than the nominal
maximum of 7
outcomes for this
guestion
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ltem

Language
Study design

Search
strategy

Review
strategy

Details

¢ aortopathies — Marfan and Loeys-Dietz, Ehlers-Danlos
syndromes

¢ pulmonary hypertension

e coronary disease

e receipt of antenatal care

Stratification by
o severity of disease (as defined within studies)

Potential confounders:

¢ hyper/hypotension

English

¢ Published full-text papers only
e Systematic reviews

e RCTs

¢ Only if RCTs unavailable or there is limited data to inform
decision making:
o prospective or retrospective comparative cohort studies
¢ Prospective study designs will be prioritised over
retrospective study designs
e Conference abstracts will not be considered
Sources to be searched: Medline, Medline In-Process, CCTR,
CDSR, DARE, HTA and Embase.
Limits (e.g. date, study design): All study designs. Apply
standard animal/non-English language filters. No date limit.
Supplementary search techniques: No supplementary search
techniques were used.
See Appendix B for full strategies.
Search not date-limited but studies published prior to 1980
were excluded by the reviewer(s) as prior to this time regional
anaesthesia was not considered routinely.
Appraisal of methodological quality:

¢ the methodological quality of each study will be assessed
using checklists recommended in the NICE guidelines
manual 2014 (for example, AMSTAR or ROBIS for
systematic reviews, and Cochrane RoB tool for RCTs) and
the quality of the evidence for each outcome (that is, across
studies) will be assessed using GRADE

o if studies report only p-values, this information will be
recorded in GRADE tables without an assessment of
imprecision

Synthesis of data:
e meta-analysis will be conducted where appropriate

o default MIDs will be used; 0.8 and 1.25 for dichotomous
outcomes; 0.5 times the SD of the measurement in the

Working notes

Review questions
selected as high
priorities for
health economic
analysis (and
those selected as
medium priorities
and where health
economic
analysis could
influence
recommendation
s) will be subject
to dual weeding
and study
selection; any
discrepancies will
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ltem Details

control arm (or median score across control arms if multiple
studies are included) for continuous outcomes

¢ for continuous data, change scores will be used in
preference to final scores for data from non-RCT studies;
final and change scores will not be pooled; if any study
reports both, the method used in the majority of studies will
be adopted

Equalities Equalities considerations will be considered systematically in
relation to the available evidence and draft recommendations.

The guideline scope includes women with cognitive or physical
disability as populations for whom there may be equalities
issues.

Women who have received no antenatal care will be
considered as a subgroup for all systematic reviews performed
within the medical conditions work stream and a specific
guestion has been included in the obstetric complications work
stream for this population

Notes/additio None
nal
information

Key papers

Working notes

be resolved
through
discussion
between the first
and second
reviewers or by
reference to a
third person. This
review question
was not
prioritised for
health economic
analysis and so
no formal dual
weeding, study
selection
(inclusion/exclusi
on) or data
extraction into
evidence tables
will be
undertaken.

However, internal
(NGA) quality
assurance
processes will
include
consideration of
the outcomes of
weeding, study
selection and
data extraction
and the
committee will
review the results
of study selection
and data
extraction
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AMSTAR: Assessing the Methodological Quality of Systematic Reviews; CDSR: Cochrane Database of
Systematic Reviews; CENTRAL: Cochrane Central Register of Controlled Trials; DARE: Database of Abstracts of
Reviews of Effects; GRADE: Grading of Recommendations Assessment, Development and Evaluation; HTA:
Health Technology Assessment; LVEF: Left ventricular ejection fraction: MID: minimally important difference;
NGA: National Guideline Alliance; NICE: National Institute for Health and Care Excellence; NYHA: New York
Heart Association; RCT: randomised controlled trial; RoB: risk of bias; SD: standard deviation; ROBIS: Risk of
Bias in Systematic Reviews; WHO: World Health Organization

Intrapartum care for women with cardiac disease — analgesia

Item Details Working notes
Area in the Women at high risk of adverse outcomes for themselves
scope and/or their baby because of existing maternal medical
conditions — intrapartum care for women with cardiac
disease — anaesthesia and analgesia
Review What is the effectiveness and safety of regional

guestion in the
scope

analgesia compared with systemic narcotic analgesia for
women with cardiac disease who are in labour?

Review What are the risks and benefits of central neuraxial

qguestion for the  analgesia compared with systemic analgesia, inhaled

guideline analgesia or no analgesia for women with cardiac
disease who are in labour?

Objective The aim of this review is to compare different analgesic

Population and
directness

techniques and their effects on outcomes for women
and babies This is important because painful
contractions at any time during labour and pushing
during the second stage of labour result in additional
demands on the woman’s cardiovascular system that
can be ameliorated by providing effective analgesia

Women with a cardiac condition in the intrapartum
period

The WHO classification of maternal risk of pregnancy
associated with specific cardiac conditions is described
in Thorne S, MacGregor A, Nelson-Piercy C. Risks of
contraception and pregnancy in heart disease. Heart.
2006 Oct;92(10):1520-5. Loeys Dietz syndrome was
added to the list by the committee.

Conditions in which pregnancy risk is classified as
WHO 1

e Uncomplicated, small or mild

- pulmonary stenosis

- patent ductus arteriosus

- mitral valve prolapse

o Successfully repaired simple lesions (atrial or
ventricular septal defect, patent ductus arteriosus, or
anomalous pulmonary venous drainage)

o Atrial or ventricular ectopic beats, isolated

Conditions in which pregnancy risk is classified as
WHO 2 or 3
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ltem

Intervention

Details Working notes
WHO 2 (if otherwise well and uncomplicated)

e Unoperated atrial or small ventricular septal defect

¢ Repaired tetralogy of Fallot

e Most arrhythmias

WHO 2-3 (depending on the individual)
o Mild left ventricular impairment
¢ Hypertrophic cardiomyopathy

Native or tissue valvular heart disease not considered
asWHO 1or4

Marfan syndrome without aortic dilatation
Loeys Dietz syndrome

Aorta <45 mm in aortic disease associated with
bicuspid aortic valve

e Repaired coarctation

WHO 3

e Mechanical valve

e Systemic right ventricle

e Fontan circulation

e Cyanotic heart disease (unrepaired)

e Other complex congenital heart disease

o Aortic dilatation 40-45 mm in Marfan syndrome

o Aortic dilatation 45-50 mm in aortic disease
associated with bicuspid aortic valve

Conditions in which pregnancy risk is classified as
WHO 4 (pregnancy contraindicated)

e Pulmonary arterial hypertension of any cause

e Severe systemic ventricular dysfunction (LVEF <30%,
NYHA I[lI-1V)

e Previous peripartum cardiomyopathy with any residual
impairment of left ventricular function

e Severe mitral stenosis, severe symptomatic aortic
stenosis

o Marfan syndrome with aorta dilated >45 mm

e Aortic dilatation >50 mm in aortic disease associated
with bicuspid aortic valve

e Native severe coarctation

Studies with indirect populations will not be considered
Systemic analgesia (using the opioids pethidine,
morphine, diamorphine or remifentanil; or ketamine)
Inhaled analgesia (nitrous oxide, or sevoflurane)

Non-pharmacological analgesia (TENS, acupuncture,
water papules, birthing pools, reflexology,
aromatherapy, hypnobirthing, or homeopathy)
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babies
Item Details Working notes
Comparison Central/regional neuraxial analgesia (spinal, epidural, or
combined spinal epidural)
Outcomes Critical outcomes:

Importance of
outcomes

Setting

Stratified,
subgroup and
adjusted
analyses

e for the woman:
o mortality

o major morbidity (respiratory arrest, pulmonary
oedema, or haematoma)

o adequacy of analgesia (woman'’s perception of pain
(pain scores), need for a top up or second
technique)

Important outcomes:
o for the woman:

o blood pressure (hypertension or hypotension)
o for the baby:

o neonatal mortality

o fetal morbidity (respiratory depression and fetal
distress (heart rate changes or abnormalities))

Outcomes of limited importance:
o for the woman:
o mode of birth
Preliminary classification of the outcomes for decision
making:
e critical (up to 3 outcomes)
e important but not critical (up to 3 outcomes)
o of milited importance (1 outcome)
All settings
Groups that will be reviewed and analysed separately:
¢ planned mode of birth
e actual mode of birth

Subgroups
e women with no antenatal care
e preterm labour

Subgroup analysis by
e severe left-sided stenotic lesions — aortic stenosis and
mitral stenosis

o cardiomyopathy with systolic ventricular dysfunction

o cardiomyopathy with diastolic ventricular dysfunction,
for example, hypertrophic cardiomyopathy

e aortopathies, for example Marfan, Ehlers Danlos type
4 and Loeys-Dietz syndromes

¢ pulmonary arterial hypertension
e coronary disease
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Language
Study design

Search strategy

Review strategy

Details

In the presence of heterogeneity, the following

subgroups will be considered for sensitivity analysis:

o conditions that make caesarean section higher risk
including maternal obesity, previous abdominal
surgery with bowel adhesions, or abdominal fistulae
from disease, colostomies, bleeding disorders,
muscular dystrophies, conditions that make
anaesthesia difficult (general or regional))

o severity of disease (as defined within studies)

Potential confounders

¢ none specified

English

¢ Published full-text papers only
e Systematic reviews

e RCTs

e Only if RCTs unavailable or there is limited data to
inform decision making:
o prospective or retrospective comparative cohort
studies

o Prospective study designs will be prioritised over
retrospective study designs

e Conference abstracts will not be considered

Sources to be searched: Medline, Medline In-Process,
CCTR, CDSR, DARE, HTA and Embase.

Limits (e.g. date, study design): All study designs. Apply
standard animal/non-English language filters. No date
limit.

Supplementary search techniques: No supplementary
search techniques were used.

See Appendix B for full strategies.

Search not date-limited but studies published prior to
1985 were excluded by the reviewer(s) as prior to this
time anaesthetic practice was substantially different to
current practice.

Appraisal of methodological quality:

o the methodological quality of each study will be
assessed using checklists recommended in the NICE
guidelines manual 2014 (for example, AMSTAR or
ROBIS for systematic reviews, and Cochrane RoB tool
for RCTs) and the quality of the evidence for each
outcome (that is, across studies) will be assessed
using GRADE

o if studies report only p-values, this information will be
recorded in GRADE tables without an assessment of
imprecision

Working notes

Review questions
selected as high
priorities for health
economic analysis
(and those selected
as medium priorities
and where health
economic analysis
could influence
recommendations)
will be subject to dual
weeding and study
selection; any
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Item Details Working notes
Synthesis of data: discrepancies will be
« meta-analysis will be conducted where appropriate resolved through
o default MIDs will be used; 0.8 and 1.25 for ?ASCL}SSIOH between
) i : e first and second
dichotomous outcomes; 0.5 times the SD of the reviewers or by
measurement in the control arm (or median score f 5 o ]
| arms if multiple studies are included) for reterence 3
across contro person. This review
continuous outcomes question was not
o for continuous data, change scores will be used in prioritised for health
preference to final scores for data from non-RCT economic analysis
studies; final and change scores will not be pooled; if and so no formal
any study reports both, the method used in the dual weeding, study
majority of studies will be adopted selection
(inclusion/exclusion)
or data extraction
into evidence tables
will be undertaken.
However, internal
(NGA) quality
assurance processes
will include
consideration of the
outcomes of
weeding, study
selection and data
extraction and the
committee will review
the results of study
selection and data
extraction
Equalities Equalities considerations will be considered

systematically in relation to the available evidence and
draft recommendations.

The guideline scope includes women with cognitive or
physical disability as populations for whom there may be
equalities issues.

Women who have received no antenatal care will be
considered as a subgroup for all systematic reviews
performed within the medical conditions work stream
and a specific question has been included in the
obstetric complications work stream for this population

Notes/additional None

information
Key papers

AMSTAR: Assessing the Methodological Quality of Systematic Reviews; CDSR: Cochrane Database of
Systematic Reviews; CENTRAL: Cochrane Central Register of Controlled Trials; DARE: Database of Abstracts of
Reviews of Effects; GRADE: Grading of Recommendations Assessment, Development and Evaluation; HTA:
Health Technology Assessment; LVEF: Left ventricular ejection fraction: MID: minimally important difference;
NGA: National Guideline Alliance; NICE: National Institute for Health and Care Excellence; NYHA: New York
Heart Association; RCT: randomised controlled trial; RoB: risk of bias; SD: standard deviation; ROBIS: Risk of

Bias in Systematic Reviews; WHO: World Health Organization
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Intrapartum care for women with cardiac disease — management of the third stage

of labour
ltem

Area in the
scope

Review
guestion in the
scope

Review
guestion for the
guideline

Objective

Population and
directness

Details Working notes

Women at high risk of adverse outcomes for
themselves and/or their baby because of existing
maternal medical conditions — intrapartum care for
women with cardiac disease — management of the third
stage of labour

How should the third stage of labour be managed for
women with cardiac disease?

How should the third stage of labour be managed for
women with cardiac disease?

The aim of this review is to identify if any active
management intervention (including use of uterotonics)
is more effective than physiological management in
women with cardiac conditions for whom the risk of
postpartum haemorrhage is of particular concern; this
is of particular interest in the case of women whose
cardiac condition is related to and affected by the
circulating volume of blood. This question is important
because there are a variety of options for management
of the risk of postpartum haemorrhage, of which
uterotonics are the area of biggest clinical
disagreement.

Women with a cardiac condition in the third stage of
labour

The WHO classification of maternal risk of pregnancy
associated with specific cardiac conditions is described
in Thorne S, MacGregor A, Nelson-Piercy C. Risks of
contraception and pregnancy in heart disease. Heart.
2006 Oct;92(10):1520-5. Loeys Dietz syndrome was
added to the list by the committee.

Conditions in which pregnancy risk is classified as
WHO 1

e Uncomplicated, small or mild
- pulmonary stenosis

- patent ductus arteriosus

- mitral valve prolapse

o Successfully repaired simple lesions (atrial or
ventricular septal defect, patent ductus arteriosus, or
anomalous pulmonary venous drainage)

o Atrial or ventricular ectopic beats, isolated

Conditions in which pregnancy risk is classified as
WHO 2 or 3

WHO 2 (if otherwise well and uncomplicated)
e Unoperated atrial or small ventricular septal defect
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Intervention

Details Working notes
¢ Repaired tetralogy of Fallot
¢ Most arrhythmias

WHO 2-3 (depending on the individual)
Mild left ventricular impairment
Hypertrophic cardiomyopathy

Moderate mitral or aortic regurgitant valvular lesions
with normal left ventricular function

Marfan syndrome without aortic dilatation

Aorta <45 mm in aortic disease associated with
bicuspid aortic valve

e Repaired coarctation

WHO 3
e Mechanical valve

e Severe mitral or aortic regurgitant valvular lesions
with normal left ventricular function

¢ Systemic right ventricle

e Fontan circulation

e Coronary disease

e Cyanotic heart disease (unrepaired)

e Other complex congenital heart disease

o Aortic dilatation 40—-45 mm in Marfan syndrome

e Aortic dilatation 45-50 mm in aortic disease
associated with bicuspid aortic valve

e Loeys Dietz syndrome

Conditions in which pregnancy risk is classified as
WHO 4 (pregnancy contraindicated)

e Pulmonary arterial hypertension of any cause

e Severe systemic ventricular dysfunction (LVEF
<30%, NYHA 1lI-IV)

e Previous peripartum cardiomyopathy with any
residual impairment of left ventricular function

e Severe mitral stenosis, severe symptomatic aortic
stenosis

o Marfan syndrome with aorta dilated >45 mm

e Aortic dilatation >50 mm in aortic disease associated
with bicuspid aortic valve

e Native severe coarctation

Studies with indirect populations will not be considered
Active management using:

e uterotonics such as carboprost (hemabate),
syntometrine, syntocinon, misoprostol, ergometrine,
or oxytocin (some drugs are given as |V or IM)

o other drugs (for example, tranexamic acid)
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Item Details Working notes
¢ breastfeeding
¢ clamping and cutting the umbilical cord
¢ controlled cord traction

Comparison Physiological management (such as no cord clamping,
waiting for signs of separation, placenta delivered by
maternal effort)

Active management options (including regimens)
compared against each other

Outcomes Critical outcomes:
e for the woman:
o mortality

o major morbidity (shock, collapse or other
haemodynamic compromise)

Important outcomes:
o for the woman:

o women's satisfaction with labour and birth
(including psychological wellbeing)

o postpartum haemorrhage

Outcomes of limited importance:
o for the woman:
o admission to intensive treatment unit (ITU)

Importance of Preliminary classification of the outcomes for decision
outcomes making:

e critical (up to 3 outcomes)
e important but not critical (up to 3 outcomes)
¢ of limited im[ortance (1 outcome)

Setting All settings
Stratified, In the presence of heterogeneity, the following
subgroup and subgroups will be considered for sensitivity analysis:
adjusted o type of cardiac condition such as mitral stenosis,
analyses Marfan’s syndrome and pulmonary hypertension,
cardiomyopathy, aortic stenosis, or ischaemic heart
disease
e maternal age
e obesity
Language English

Study design ¢ Published full-text papers only
e Systematic reviews
e RCTs

¢ Only if RCTs unavailable or there is limited data to
inform decision making with minimum sample size of
studies of 15 women in each group:
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Item Details Working notes
o prospective or retrospective comparative cohort
studies

Search strategy

Review strategy

o case series studies

¢ Prospective study designs will be prioritised over
retrospective study designs

e Conference abstracts will not be considered

Sources to be searched: Medline, Medline In-Process,
CCTR, CDSR, DARE, HTA and Embase.

Limits (e.g. date, study design): All study designs.
Apply standard animal/non-English language filters. No
date limit.

Supplementary search techniques: No supplementary
search techniques were used.

See Appendix B for full strategies.

Search not date-limited but studies published prior to
1995 were excluded by the reviewer(s) due to
introduction of syntometrine/syntocinon at this time.

Appraisal of methodological quality:

¢ the methodological quality of each study will be
assessed using checklists recommended in the NICE
guidelines manual 2014 (for example, AMSTAR or
ROBIS for systematic reviews, and Cochrane RoB
tool for RCTs) and the quality of the evidence for
each outcome (that is, across studies) will be
assessed using GRADE

o if studies report only p-values, this information will be
recorded in GRADE tables without an assessment of
imprecision

Synthesis of data:
e meta-analysis will be conducted where appropriate

o default MIDs will be used; 0.8 and 1.25 for
dichotomous outcomes; 0.5 times the SD of the
measurement in the control arm (or median score
across control arms if multiple studies are included)
for continuous outcomes

o for continuous data, change scores will be used in
preference to final scores for data from non-RCT
studies; final and change scores will not be pooled,; if
any study reports both, the method used in the
majority of studies will be adopted

Review questions
selected as high
priorities for health
economic analysis
(and those selected as
medium priorities and
where health
economic analysis
could influence
recommendations) will
be subject to dual
weeding and study
selection; any
discrepancies will be
resolved through
discussion between
the first and second
reviewers or by
reference to a third
person. This review
question was not
prioritised for health
economic analysis and
so no formal dual
weeding, study
selection
(inclusion/exclusion)
or data extraction into
evidence tables will be
undertaken.

However, internal
(NGA) quality
assurance processes
will include
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Item Details Working notes
consideration of the
outcomes of weeding,
study selection and
data extraction and
the committee will
review the results of
study selection and
data extraction

Equalities Equalities considerations will be considered
systematically in relation to the available evidence and
draft recommendations.

The guideline scope includes women with cognitive or
physical disability as populations for whom there may
be equalities issues.

Women who have received no antenatal care will be
considered as a subgroup for all systematic reviews
performed within the medical conditions work stream
and a specific question has been included in the
obstetric complications work stream for this population

Notes/additional None
information

Key papers RCOG: Cardiac Disease and Pregnancy, Good
Practice no 13, June 2011

Management of cardiac disease in pregnancy by C

Burt and J Durbridge (2009)
AMSTAR: Assessing the Methodological Quality of Systematic Reviews; CDSR: Cochrane Database of
Systematic Reviews; CENTRAL: Cochrane Central Register of Controlled Trials; DARE: Database of Abstracts of
Reviews of Effects; GRADE: Grading of Recommendations Assessment, Development and Evaluation; HTA:
Health Technology Assessment; LVEF: Left ventricular ejection fraction: MID: minimally important difference;
NGA: National Guideline Alliance; NICE: National Institute for Health and Care Excellence; NYHA: New York
Heart Association; RCT: randomised controlled trial; RoB: risk of bias; SD: standard deviation; ROBIS: Risk of
Bias in Systematic Reviews; WHO: World Health Organization

Appendix B — Literature search strategies

Intrapartum care for women with cardiac disease — stratification of risk

Database: Medline; Medline EPub Ahead of Print; and Medline In-Process & Other Non-
Indexed Citations

# Searches

PREGNANCY/

PERIPARTUM PERIOD/

PARTURITION/

exp LABOR, OBSTETRIC/

OBSTETRIC LABOR, PREMATURE/

pregnan$.ti,ab.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
((during or giving or give) adj3 birth?).ti,ab.

00 N o oA WDN P
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Searches
9 or/1-8
10 PULMONARY VALVE STENOSIS/
11 (pulmonary adj2 stenos$).ti,ab.
12 DUCTUS ARTERIOSUS, PATENT/
13  (Paten$ adj2 ductus arteriosus).ti,ab.
14  MITRAL VALVE PROLAPSE/
15 (mitral valve? adj2 (prolapse? or floppy)).ti,ab.
16  click murmur syndrome?.ti,ab.
17  (Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.
18 HEART SEPTAL DEFECTS, ATRIAL/
19 HEART SEPTAL DEFECTS, VENTRICULAR/
20  ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
21  (persist$ adj2 ostium primum).ti,ab.
22 anomal$ pulmonary venous drain$.ti,ab.
23  exp CARDIAC COMPLEXES, PREMATURE/

24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).ti,ab.

25  ((Atrial or ventricular) adj2 extrasystole?).ti,ab.

26 "TETRALOGY OF FALLOT"/su [Surgery]

27  (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
28 exp *ARRHYTHMIAS, CARDIAC/

29  (arrhythmia? or dysrhythmia?).ti,ab.

30 (Atrial adj2 (Fibrillation or Flutter)).ti,ab.

31 (Bradycardia? or bradyarrhythmia?).ti,ab.

32  Brugada Syndrome.ti,ab.

33  (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
34  Heart Block.ti,ab.

35 Long QT Syndrome.ti,ab.

36  Parasystole.ti,ab.

37  Pre-Excitation Syndrome?.ti,ab.

38 Tachycardia?.ti,ab.

39 (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.

40 exp CARDIOMYOPATHY, HYPERTROPHIC/

41  (Hypertrophic adj2 cardiomyopath$).ti,ab.

42  AORTIC VALVE INSUFFICIENCY/

43 MITRAL VALVE INSUFFICIENCY/

44  ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.

46 MARFAN SYNDROME/

47  (Marfan$ adj2 syndrome).ti,ab.

48 exp AORTIC DISEASES/
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49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50  Aortitis.ti,ab.
51 Loeys-Dietz Syndrome.ti,ab.
52  Leriche Syndrome.ti,ab.
53 AORTIC COARCTATION/su [Surgery]
54  (Coarctation? adj10 (repair$ or surgery)).ti,ab.
55 HEART VALVE PROSTHESIS/
56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
57 "TRANSPOSITION OF GREAT VESSELS"/
58 (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE/
60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
61 exp CORONARY DISEASE/
62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.
63 *HEART DEFECTS, CONGENITAL/
64  Cyanotic heart disease?.ti,ab.
65 (complex$ adj10 congenital$ heart disease?).ti,ab.
66 *PULMONARY HYPERTENSION/
67  (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.
68 exp VENTRICULAR DYSFUNCTION/
69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
70  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.
71  exp *CARDIOMYOPATHIES/ and TIME FACTORS/
72  (previous$ adj5 cardiomyopath$).ti,ab.
73 MITRAL VALVE STENOSIS/
74 (mitral adj2 stenos?s).ti,ab.
75 exp AORTIC VALVE STENOSIS/
76  (aort$ adj2 stenos?s).ti,ab.
77  AORTIC COARCTATION/
78 (Coarctation? adj3 aort$).ti,ab.
79  or/10-78
80 9and79
81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
82  0r/80-81
83 MEDICAL HISTORY TAKING/
84  (history adj3 (take or taking)).ti,ab.
85  (history adj3 clinical).ti,ab.
86  (history adj3 (family or families or parent$)).ti,ab.
87 *SMOKING/
88  (Smoke$ or smoking).ti.
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89  (Smoke$ or smoking).ab. /freq=2

90 (history adj3 obstetric$).ti,ab.

91 0r/83-90

92 "SIGNS AND SYMPTOMS"/

93 exp DYSPNEA/

94  Breathless$.ti,ab.

95  (Short$ adj2 breath$).ti,ab.

96 Dyspnea?.ti,ab.

97  Orthopnoea?.ti,ab.

98 Palpitat$.ti,ab.

99 exp SYNCOPE/

100 Syncop$.ti,ab.

101 Fainting.ti,ab.

102 Drop attack?.ti,ab.

103 exp CHEST PAIN/

104 (Chest? adj3 pain$).ti,ab.

105 angina pectoris.ti,ab.

106 stenocardia?.ti,ab.

107 ((unstable or stable or preinfarction) adj3 angina).ti,ab.
108 or/92-107

109 PHYSICAL EXAMINATION/

110 (clinical$ adj3 (examin$ or investigat$ or observ$)).ti,ab.
111 PULSE/

112 Pulse?.ti.

113 Pulse?.ab. /freq=2

114 *BLOOD PRESSURE/

115 ((Blood or systolic or diastolic) adj3 pressure?).ti.

116 ((Blood or systolic or diastolic) adj3 pressure?).ab. /freq=2
117 JUGULAR VEINS/ and VENOUS PRESSURE/

118 JUGULAR VEINS/ and pressure?.ti,ab.

119 (Jugular adj3 (vein? or venous) adj3 pressure?).ti,ab.
120 HEART SOUNDS/

121 ((Heart or cardiac) adj3 sound?).ti,ab.

122 RESPIRATORY SOUNDS/

123 ((respirator$ or breath$ or lung) adj3 sound?).ti,ab.
124 (crackle? or rale? or rhonch$ or stridor? or wheez$).ti,ab.
125 HEART MURMURS/

126 ((Heart or cardiac) adj3 murmur?).ti,ab.

127 HEART AUSCULTATION/

128 ((heart? or cardiac or Chest?) adj3 auscultation?).ti,ab.
129 EDEMA, CARDIAC/
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130 ((Pitting or cardiac) adj3 (oedema? or edema?)).ti,ab.
131 (function$ adj3 test$).ti,ab.

132 0r/109-131

133 exp *ECHOCARDIOGRAPHY/

134 echocardiograph$.ti.

135 echocardiograph$.ab. /freq=2

136 ECHO.ti,ab.

137 exp *ELECTROCARDIOGRAPHY/
138 electrocardiograph$.ti.

139 electrocardiograph$.ab. /freq=2

140 polarcardiograph$.ti,ab.

141 Vectorcardiograph$.ti,ab.

142 ECG.ti.

143 ECG.ab. /freq=2

144 EKG.ti,ab.

145 EXERCISE TEST/

146 (Exercise adj3 test$).ti,ab.

147 (Test$ adj3 (arm? or bicycle? or step? or stress or treadmill? or cardiopulmonary)).ti,ab.
148 CPEX.ti,ab.

149 X-RAYS/

150 (X-ray? or xray?).ti,ab.

151 *MAGNETIC RESONANCE IMAGING/
152 magnetic resonance imag$.ti,ab.

153 MRIU.ti,ab.

154 *BIOMARKERS/

155 Biomarker?.ti,ab.

156 NATRIURETIC PEPTIDE, BRAIN/

157 ((B-type or type-b or brain) adj3 natriuretic peptide?).ti,ab.
158 BNP.ti,ab.

159 o0r/133-158

160 RISK/

161 RISK ASSESSMENT/

162 RISK FACTORS/ and (assess$ or stratif$ or protocol? or tool? or score? or scoring or
system? or strateg$ or screen$ or manag$ or prognos$ or identif$ or quantif$).ti,ab.

163 risk?.ti.

164 (risk? adj10 (assess$ or stratif$ or protocol? or tool? or score? or scoring or system? or
strateg$ or screen$ or manag$ or prognos$ or identif$ or quantif$)).ti,ab.

165 risk factor?.ti,ab.
166 0r/160-165

167 82 and 91 and 166
168 82 and 108 and 166
169 82 and 132 and 166
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170 82 and 159 and 166

171 sudden cardiac death?.ti,ab.

172 SCD.ti,ab.

173 sudden arrhythmic death? syndrome.ti,ab.
174 SADS.ti,ab.

175 or/171-174

176 9and 166 and 175

177 UK Obstetric Surveillance System.ti,ab.
178 UKOSS.ti,ab.

179 "Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".ti,ab.

180 MBRRACE.ti,ab.

181 Scottish confidential audit of severe maternal morbidity.ti,ab.
182 SCASMM.ti,ab.

183 "Confidential Enquiry into Maternal and Child Health".ti,ab.
184 CEMACH.ti,ab.

185 or/177-184

186 82 and 185

187 (cardiac$ adj5 risk$ adj3 scor$).ti,ab.

188 modified World Health Organization.ti,ab.

189 modified WHO.ti,ab.

190 Zwangerschap bij Aangeboren Hartafwijking$.ti,ab.

191 ZAHARA.ti,ab.

192 (CARdiac disease in PREGnancy adj5 scor$).ti,ab.

193 CARPREG.ti,ab.

194 o0r/187-193

195 9and 194

196 167 or 168 or 169 or 170 or 176 or 186 or 195

197 limit 196 to english language

198 LETTER/

199 EDITORIAL/

200 NEWS/

201 exp HISTORICAL ARTICLE/

202 ANECDOTES AS TOPIC/

203 COMMENT/

204 CASE REPORT/

205 (letter or comment®).ti.

206 0r/198-205

207 RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
208 206 not 207

209 ANIMALS/ not HUMANS/
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210
211
212
213
214
215
216

exp ANIMALS, LABORATORY/
exp ANIMAL EXPERIMENTATION/
exp MODELS, ANIMAL/

exp RODENTIA/

(rat or rats or mouse or mice).ti.
or/208-214

197 not 215

Database: Cochrane Central Register of Controlled Trials
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25
26
27
28
29
30
31

PREGNANCY/

PERIPARTUM PERIOD/

PARTURITION/

exp LABOR, OBSTETRIC/

OBSTETRIC LABOR, PREMATURE/
pregnan$.ti,ab,kw.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab,kw.
((during or giving or give) adj3 birth?).ti,ab.

or/1-8

PULMONARY VALVE STENOSIS/

(pulmonary adj2 stenos$).ti,ab.

DUCTUS ARTERIOSUS, PATENT/

(Paten$ adj2 ductus arteriosus).ti,ab.

MITRAL VALVE PROLAPSE/

(mitral valve? adj2 (prolapse? or floppy)).ti,ab.

click murmur syndrome?.ti,ab,kw.

(Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.
HEART SEPTAL DEFECTS, ATRIAL/

HEART SEPTAL DEFECTS, VENTRICULAR/
((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
(persist$ adj2 ostium primum).ti,ab.

anomal$ pulmonary venous drain$.ti,ab,kw.

exp CARDIAC COMPLEXES, PREMATURE/

((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).ti,ab.

((Atrial or ventricular) adj2 extrasystole?).ti,ab.
"TETRALOGY OF FALLOT"/su [Surgery]

(tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
exp *ARRHYTHMIAS, CARDIAC/

(arrhythmia? or dysrhythmia?).ti,ab,kw.

(Atrial adj2 (Fibrillation or Flutter)).ti,ab.

(Bradycardia? or bradyarrhythmia?).ti,ab,kw.
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32  Brugada Syndrome.ti,ab,kw.
33 (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
34  Heart Block.ti,ab,kw.
35 Long QT Syndrome.ti,ab,kw.
36  Parasystole.ti,ab,kw.
37  Pre-Excitation Syndrome?.ti,ab,kw.
38 Tachycardia?.ti,ab,kw.
39 (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.
40 exp CARDIOMYOPATHY, HYPERTROPHIC/
41  (Hypertrophic adj2 cardiomyopath$).ti,ab.
42  AORTIC VALVE INSUFFICIENCY/
43 MITRAL VALVE INSUFFICIENCY/
44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.
46 MARFAN SYNDROME/
47  (Marfan$ adj2 syndrome).ti,ab.
48 exp AORTIC DISEASES/
49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50  Aortitis.ti,ab,kw.
51 Loeys-Dietz Syndrome.ti,ab,kw.
52  Leriche Syndrome.ti,ab,kw.
53 AORTIC COARCTATION/su [Surgery]
54  (Coarctation? adj10 (repair$ or surgery)).ti,ab.
55 HEART VALVE PROSTHESIS/
56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
57 "TRANSPOSITION OF GREAT VESSELS"/
58 (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE/
60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
61 exp CORONARY DISEASE/
62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.
63 *HEART DEFECTS, CONGENITAL/
64  Cyanotic heart disease?.ti,ab,kw.
65 (complex$ adj10 congenital$ heart disease?).ti,ab.
66 *PULMONARY HYPERTENSION/
67  (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.
68 exp VENTRICULAR DYSFUNCTION/
69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
70  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.
71 exp *CARDIOMYOPATHIES/ and TIME FACTORS/
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72  (previous$ adj5 cardiomyopath$).ti,ab.
73  MITRAL VALVE STENOSIS/

74  (mitral adj2 stenos?s).ti,ab.

75 exp AORTIC VALVE STENOSIS/

76  (aort$ adj2 stenos?s).ti,ab.

77  AORTIC COARCTATION/

78  (Coarctation? adj3 aort$).ti,ab.

79  or/10-78
80 9and79
81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
82  0r/80-81

83 MEDICAL HISTORY TAKING/

84  (history adj3 (take or taking)).ti,ab.

85 (history adj3 clinical).ti,ab.

86 (history adj3 (family or families or parent$)).ti,ab.
87 *SMOKING/

88  (Smoke$ or smoking).ti.

89  (Smoke$ or smoking).ab. /freq=2

90 (history adj3 obstetric$).ti,ab.

91 0r/83-90

92 "SIGNS AND SYMPTOMS"/

93 exp DYSPNEA/

94  Breathless$.ti,ab,kw.

95  (Short$ adj2 breath$).ti,ab.

96  Dyspnea?.ti,ab,kw.

97  Orthopnoea?.ti,ab,kw.

98 Palpitat$.ti,ab,kw.

99 exp SYNCOPE/

100 Syncop$.ti,ab,kw.

101 Fainting.ti,ab,kw.

102 Drop attack?.ti,ab,kw.

103 exp CHEST PAIN/

104 (Chest? adj3 pain$).ti,ab.

105 angina pectoris.ti,ab,kw.

106 stenocardia?.ti,ab,kw.

107 ((unstable or stable or preinfarction) adj3 angina).ti,ab.
108 or/92-107

109 PHYSICAL EXAMINATION/

110 (clinical$ adj3 (examin$ or investigat$ or observ$)).ti,ab.
111 PULSE/

112 Pulse?.ti.

Evidence reviews for heart disease
March 2019
127



Intrapartum care for women with existing medical conditions or obstetric complications and their
babies

# Searches

113 Pulse?.ab. /freq=2

114 *BLOOD PRESSURE/

115 ((Blood or systolic or diastolic) adj3 pressure?).ti.

116 ((Blood or systolic or diastolic) adj3 pressure?).ab. /freq=2
117 JUGULAR VEINS/ and VENOUS PRESSURE/

118 JUGULAR VEINS/ and pressure?.ti,ab.

119 (Jugular adj3 (vein? or venous) adj3 pressure?).ti,ab.
120 HEART SOUNDS/

121 ((Heart or cardiac) adj3 sound?).ti,ab.

122 RESPIRATORY SOUNDS/

123 ((respirator$ or breath$ or lung) adj3 sound?).ti,ab.
124 (crackle? or rale? or rhonch$ or stridor? or wheez$).ti,ab.
125 HEART MURMURS/

126 ((Heart or cardiac) adj3 murmur?).ti,ab.

127 HEART AUSCULTATION/

128 ((heart? or cardiac or Chest?) adj3 auscultation?).ti,ab.
129 EDEMA, CARDIAC/

130 ((Pitting or cardiac) adj3 (oedema? or edema?)).ti,ab.
131 (function$ adj3 test$).ti,ab.

132 0r/109-131

133 exp *ECHOCARDIOGRAPHY/

134 echocardiograph$.ti.

135 echocardiograph$.ab. /freq=2

136 ECHO.ti,ab.

137 exp *ELECTROCARDIOGRAPHY/

138 electrocardiograph$.ti.

139 electrocardiograph$.ab. /freq=2

140 polarcardiograph$.ti,ab,kw.

141 Vectorcardiograph$.ti,ab,kw.

142 ECG:.ti.

143 ECG.ab. /freq=2

144 EKG.ti,ab.

145 EXERCISE TEST/

146 (Exercise adj3 test$).ti,ab.

147 (Test$ adj3 (arm? or bicycle? or step? or stress or treadmill? or cardiopulmonary)).ti,ab.
148 CPEX.ti,ab.

149 X-RAYS/

150 (X-ray? or xray?).ti,ab,kw.

151 *MAGNETIC RESONANCE IMAGING/

152 magnetic resonance imag$.ti,ab,kw.

153 MRIL.ti,ab.
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154
155
156
157
158
159
160
161
162

163
164

165
166
167
168
169
170
171
172
173
174
175
176
177
178
179

180
181
182
183
184
185
186
187
188
189
190
191
192

Searches

*BIOMARKERS/

Biomarker?.ti,ab,kw.

NATRIURETIC PEPTIDE, BRAIN/

((B-type or type-b or brain) adj3 natriuretic peptide?).ti,ab.
BNP.ti,ab.

or/133-158

RISK/

RISK ASSESSMENT/

RISK FACTORS/ and (assess$ or stratif$ or protocol? or tool? or score? or scoring or
system? or strateg$ or screen$ or manag$ or prognos$ or identif$ or quantif$).ti,ab.

risk?.ti.

(risk? adj10 (assess$ or stratif$ or protocol? or tool? or score? or scoring or system? or
strateg$ or screen$ or manag$ or prognos$ or identif$ or quantif$)).ti,ab.

risk factor?.ti,ab.

or/160-165

82 and 91 and 166

82 and 108 and 166

82 and 132 and 166

82 and 159 and 166

sudden cardiac death?.ti,ab,kw.
SCD.ti,ab.

sudden arrhythmic death? syndrome.ti,ab,kw.
SADS. .ti,ab.

or/171-174

9 and 166 and 175

UK Obstetric Surveillance System.ti,ab.
UKOSS. .ti,ab.

"Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".ti,ab.

MBRRACE:.ti,ab.

Scottish confidential audit of severe maternal morbidity.ti,ab.
SCASMM . ti,ab.

"Confidential Enquiry into Maternal and Child Health".ti,ab.
CEMACH.ti,ab.

or/177-184

82 and 185

(cardiac$ adj5 risk$ adj3 scor$).ti,ab.

modified World Health Organization.ti,ab.

modified WHO.ti,ab.

mWHO.ti,ab.

Zwangerschap bij Aangeboren Hartafwijking$.ti,ab.
ZAHARA ti,ab.
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193
194
195
196
197

(CARdiac disease in PREGnancy adj5 scor$).ti,ab.
CARPREG. ti,ab.

0r/187-194

9 and 195

167 or 168 or 169 or 170 or 176 or 186 or 196

Database: Cochrane Database of Systematic Reviews
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25
26
27
28
29
30
31
32
33

PREGNANCY.kw.

PERIPARTUM PERIOD.kw.

PARTURITION.kw.

LABOR, OBSTETRIC.kw.

OBSTETRIC LABOR, PREMATURE.kw.
pregnan$.ti,ab.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
((during or giving or give) adj3 birth?).ti,ab.

or/1-8

PULMONARY VALVE STENOSIS.kw.

(pulmonary adj2 stenos$).ti,ab.

DUCTUS ARTERIOSUS, PATENT.kw.

(Paten$ adj2 ductus arteriosus).ti,ab.

MITRAL VALVE PROLAPSE .kw.

(mitral valve? adj2 (prolapse? or floppy)).ti,ab.

click murmur syndrome?.ti,ab.

(Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.
HEART SEPTAL DEFECTS, ATRIAL.kw.

HEART SEPTAL DEFECTS, VENTRICULAR.kw.
((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
(persist$ adj2 ostium primum).ti,ab.

anomal$ pulmonary venous drain$.ti,ab.

CARDIAC COMPLEXES, PREMATURE .kw.

((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).ti,ab.

((Atrial or ventricular) adj2 extrasystole?).ti,ab.
"TETRALOGY OF FALLOT".kw.

(tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
ARRHYTHMIAS, CARDIAC .kw.

(arrhythmia? or dysrhythmia?).ti,ab.

(Atrial adj2 (Fibrillation or Flutter)).ti,ab.

(Bradycardia? or bradyarrhythmia?).ti,ab.

Brugada Syndrome.ti,ab.

(premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
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34  Heart Block.ti,ab.
35 Long QT Syndrome.ti,ab.
36  Parasystole.ti,ab.
37  Pre-Excitation Syndrome?.ti,ab.
38  Tachycardia?.ti,ab.
39 (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.
40 CARDIOMYOPATHY, HYPERTROPHIC.kw.
41  (Hypertrophic adj2 cardiomyopath$).ti,ab.
42  AORTIC VALVE INSUFFICIENCY .kw.
43  MITRAL VALVE INSUFFICIENCY .kw.
44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.
46 MARFAN SYNDROME.kw.
47  (Marfan$ adj2 syndrome).ti,ab.
48 AORTIC DISEASES.kw.
49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50 Aotrtitis.ti,ab.
51 Loeys-Dietz Syndrome.ti,ab.
52  Leriche Syndrome.ti,ab.
53 AORTIC COARCTATION.kw.
54  (Coarctation? adj10 (repair$ or surgery)).ti,ab.
55 HEART VALVE PROSTHESIS.kw.
56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
57 "TRANSPOSITION OF GREAT VESSELS".kw.
58 (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE.kw.
60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
61 CORONARY DISEASE.kw.
62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.
63 HEART DEFECTS, CONGENITAL.kw.
64  Cyanotic heart disease?.ti,ab.
65 (complex$ adj10 congenital$ heart disease?).ti,ab.
66 PULMONARY HYPERTENSION.kw.
67  (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.
68 VENTRICULAR DYSFUNCTION.kw.
69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
70  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.
71 (CARDIOMYOPATHIES and TIME FACTORS).kw.
72  (previous$ adj5 cardiomyopath$).ti,ab.
73 MITRAL VALVE STENOSIS.kw.
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74  (mitral adj2 stenos?s).ti,ab.

75 AORTIC VALVE STENOSIS.kw.
76  (aort$ adj2 stenos?s).ti,ab.

77 AORTIC COARCTATION.kw.
78  (Coarctation? adj3 aort$).ti,ab.

79  or/10-78
80 9and79
81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR kw.
82  0r/80-81

83 MEDICAL HISTORY TAKING.kw.
84  (history adj3 (take or taking)).ti,ab.
85 (history adj3 clinical).ti,ab.

86 (history adj3 (family or families or parent$)).ti,ab.
87  SMOKING.kw.

88  (Smoke$ or smoking).ti.

89  (Smoke$ or smoking).ab. /freq=2
90 (history adj3 obstetric$).ti,ab.

91 0r/83-90

92 "SIGNS AND SYMPTOMS".kw.
93 DYSPNEA kw.

94  Breathless$.ti,ab.

95  (Short$ adj2 breath$).ti,ab.

96 Dyspnea?.ti,ab.

97  Orthopnoea?.ti,ab.

98 Palpitat$.ti,ab.

99 SYNCOPE.kw.

100 Syncop$.ti,ab.

101 Fainting.ti,ab.

102 Drop attack?.ti,ab.

103 CHEST PAIN.kw.

104 (Chest? adj3 pain$).ti,ab.

105 angina pectoris.ti,ab.

106 stenocardia?.ti,ab.

107 ((unstable or stable or preinfarction) adj3 angina).ti,ab.
108 or/92-107

109 PHYSICAL EXAMINATION.kw.
110 (clinical$ adj3 (examin$ or investigat$ or observ$)).ti,ab.
111 PULSE.kw.

112 Pulse?.ti.

113 Pulse?.ab. /freq=2

114 BLOOD PRESSURE.kw.
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115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155

Searches

((Blood or systolic or diastolic) adj3 pressure?).ti.
((Blood or systolic or diastolic) adj3 pressure?).ab. /freq=2
(JUGULAR VEINS and VENOUS PRESSURE).kw.
JUGULAR VEINS.kw. and pressure?.ti,ab.

(Jugular adj3 (vein? or venous) adj3 pressure?).ti,ab.
HEART SOUNDS.kw.

((Heart or cardiac) adj3 sound?).ti,ab.
RESPIRATORY SOUNDS.kw.

((respirator$ or breath$ or lung) adj3 sound?).ti,ab.
(crackle? or rale? or rhonch$ or stridor? or wheez$).ti,ab.
HEART MURMURS .kw.

((Heart or cardiac) adj3 murmur?).ti,ab.

HEART AUSCULTATION.kw.

((heart? or cardiac or Chest?) adj3 auscultation?).ti,ab.
EDEMA, CARDIAC .kw.

((Pitting or cardiac) adj3 (oedema? or edema?)).ti,ab.
(function$ ad;j3 test$).ti,ab.

or/109-131

ECHOCARDIOGRAPHY .kw.

echocardiograph$.ti.

echocardiograph$.ab. /freq=2

ECHO.ti,ab.

ELECTROCARDIOGRAPHY .kw.
electrocardiograph$.ti.

electrocardiograph$.ab. /freq=2
polarcardiograph$.ti,ab.

Vectorcardiograph$.ti,ab.

ECG.ti.

ECG.ab. /freq=2

EKG.ti,ab.

EXERCISE TEST.kw.

(Exercise adj3 test$).ti,ab.

(Test$ adj3 (arm? or bicycle? or step? or stress or treadmill? or cardiopulmonary)).ti,ab.
CPEX.ti,ab.

X-RAYS.kw.

(X-ray? or xray?).ti,ab.

MAGNETIC RESONANCE IMAGING.kw.

magnetic resonance imag$.ti,ab.

MRI.ti,ab.

BIOMARKERS.kw.

Biomarker?.ti,ab.
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156
157
158
159
160
161
162

163
164

165
166
167
168
169
170
171
172
173
174
175
176
177
178
179

180
181
182
183
184
185
186
187
188
189
190
191
192
193
194

Searches

NATRIURETIC PEPTIDE, BRAIN.kw.

((B-type or type-b or brain) adj3 natriuretic peptide?).ti,ab.
BNP.ti,ab.

or/133-158

RISK.kw.

RISK ASSESSMENT .kw.

RISK FACTORS .kw. and (assess$ or stratif$ or protocol? or tool? or score? or scoring or
system? or strateg$ or screen$ or manag$ or prognos$ or identif$ or quantif$).ti,ab.

risk?.ti.

(risk? adj10 (assess$ or stratif$ or protocol? or tool? or score? or scoring or system? or
strateg$ or screen$ or manag$ or prognos$ or identif$ or quantif$)).ti,ab.

risk factor?.ti,ab.

or/160-165

82 and 91 and 166

82 and 108 and 166

82 and 132 and 166

82 and 159 and 166

sudden cardiac death?.ti,ab.

SCD.ti,ab.

sudden arrhythmic death? syndrome.ti,ab.
SADS. .ti,ab.

or/171-174

9 and 166 and 175

UK Obstetric Surveillance System.ti,ab.
UKOSS. .ti,ab.

"Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".ti,ab.

MBRRACE.ti,ab.

Scottish confidential audit of severe maternal morbidity.ti,ab.
SCASMM.ti,ab.

"Confidential Enquiry into Maternal and Child Health".ti,ab.
CEMACH.ti,ab.

or/177-184

82 and 185

(cardiac$ adj5 risk$ adj3 scor$).ti,ab.

modified World Health Organization.ti,ab.

modified WHO.ti,ab.

mWHO.ti,ab.

Zwangerschap bij Aangeboren Hartafwijking$.ti,ab.
ZAHARA ti,ab.

(CARdiac disease in PREGnancy adj5 scor$).ti,ab.
CARPREG.ti,ab.
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195 o0r/187-194
196 9 and 195
197 167 or 168 or 169 or 170 or 176 or 186 or 196
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25
26
27
28
29
30
31
32
33
34
35

PREGNANCY .kw.

PERIPARTUM PERIOD.kw.

PARTURITION.kw.

LABOR, OBSTETRIC.kw.

OBSTETRIC LABOR, PREMATURE .kw.
pregnan$.tw,tx.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).tw,tx.
((during or giving or give) adj3 birth?).tw,tx.

or/1-8

PULMONARY VALVE STENOSIS.kw.

(pulmonary adj2 stenos$).tw,tx.

DUCTUS ARTERIOSUS, PATENT.kw.

(Paten$ adj2 ductus arteriosus).tw,tx.

MITRAL VALVE PROLAPSE .kw.

(mitral valve? adj2 (prolapse? or floppy)).tw,tx.

click murmur syndrome?.tw,tx.

(Repair$ adj3 lesion? adj3 (heart? or cardiac)).tw,tx.
HEART SEPTAL DEFECTS, ATRIAL.kw.

HEART SEPTAL DEFECTS, VENTRICULAR.kw.
((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).tw,tx.
(persist$ adj2 ostium primum).tw,tx.

anomal$ pulmonary venous drain$.tw,tx.

CARDIAC COMPLEXES, PREMATURE .kw.

((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).tw,tx.

((Atrial or ventricular) adj2 extrasystole?).tw,tx.
"TETRALOGY OF FALLOT".kw.

(tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).tw,tx.
ARRHYTHMIAS, CARDIAC.kw.

(arrhythmia? or dysrhythmia?).tw,tx.

(Atrial adj2 (Fibrillation or Flutter)).tw,tx.

(Bradycardia? or bradyarrhythmia?).tw,tx.

Brugada Syndrome.tw,tx.

(premature adj2 (atrial or ventricular) adj2 contraction?).tw,tx.
Heart Block.tw,tx.

Long QT Syndrome.tw,tx.
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36  Parasystole.tw,tx.
37  Pre-Excitation Syndrome?.tw,tx.
38 Tachycardia?.tw,tx.
39  (Ventricular adj2 (Fibrillation or Flutter)).tw,tx.
40 CARDIOMYOPATHY, HYPERTROPHIC.kw.
41  (Hypertrophic adj2 cardiomyopath$).tw,tx.
42  AORTIC VALVE INSUFFICIENCY .kw.
43 MITRAL VALVE INSUFFICIENCY .kw.
44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).tw,tx.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).tw,tx.
46 MARFAN SYNDROME.kw.
47  (Marfan$ adj2 syndrome).tw,tx.
48 AORTIC DISEASES.kw.
49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).tw,tx.
50  Aortitis.tw,tx.
51 Loeys-Dietz Syndrome.tw,tx.
52  Leriche Syndrome.tw,tx.
53 AORTIC COARCTATION.kw.
54  (Coarctation? adj10 (repair$ or surgery)).tw,tx.
55 HEART VALVE PROSTHESIS.kw.
56 ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).tw,tx.
57 "TRANSPOSITION OF GREAT VESSELS".kw.
58 (Transpos$ adj2 great adj2 (vessels or arteries)).tw,tx.
59 FONTAN PROCEDURE.kw.
60 (Fontan$ adj2 (circulat$ or procedure?)).tw,tx.
61 CORONARY DISEASE.kw.
62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).tw,tx.
63 HEART DEFECTS, CONGENITAL.kw.
64  Cyanotic heart disease?.tw,tx.
65 (complex$ adj10 congenital$ heart disease?).tw,tx.
66 PULMONARY HYPERTENSION.kw.
67  (Pulmonary adj2 arter$ adj2 hypertens$).tw,tx.
68 VENTRICULAR DYSFUNCTION.kw.
69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).tw,tx.
70  (systemic$ adj2 ventric$ adj2 dysfuncti$).tw,tx.
71 (CARDIOMYOPATHIES and TIME FACTORS).kw.
72  (previous$ adj5 cardiomyopath$).tw,tx.
73 MITRAL VALVE STENOSIS.kw.
74 (mitral adj2 stenos?s).tw,tx.
75 AORTIC VALVE STENOSIS.kw.
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76  (aort$ adj2 stenos?s).tw,tx.
77 AORTIC COARCTATION.kw.
78  (Coarctation? adj3 aort$).tw,tx.

79  or/10-78
80 9and79
81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR .kw.
82  0r/80-81

83 MEDICAL HISTORY TAKING.kw.

84  (history adj3 (take or taking)).tw,tx.

85  (history adj3 clinical).tw,tx.

86 (history adj3 (family or families or parent$)).tw,tx.
87  SMOKING.kw.

88  (Smoke$ or smoking).tw.

89  (Smoke$ or smoking).tx.

90 (history adj3 obstetric$).tw,tx.

91 0r/83-90

92 "SIGNS AND SYMPTOMS".kw.

93 DYSPNEA .kw.

94  Breathless$.tw,tx.

95  (Short$ adj2 breath$).tw,tx.

96  Dyspnea?.tw,tx.

97  Orthopnoea?.tw,tx.

98 Palpitat$.tw,tx.

99 SYNCOPE.kw.

100 Syncop$.tw,tx.

101 Fainting.tw,tx.

102 Drop attack?.tw,tx.

103 CHEST PAIN.kw.

104 (Chest? adj3 pain$).tw,tx.

105 angina pectoris.tw,tx.

106 stenocardia?.tw,tx.

107 ((unstable or stable or preinfarction) adj3 angina).tw,tx.
108 or/92-107

109 PHYSICAL EXAMINATION.kw.

110 (clinical$ adj3 (examin$ or investigat$ or observs)).tw,tx.
111 PULSE.kw.

112 Pulse?.tw.

113 Pulse?.tx.

114 BLOOD PRESSURE .kw.

115 ((Blood or systolic or diastolic) adj3 pressure?).tw.
116 ((Blood or systolic or diastolic) adj3 pressure?).tx.
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117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157

Searches

(JUGULAR VEINS and VENOUS PRESSURE).kw.
JUGULAR VEINS.kw. and pressure?.tw,tx.

(Jugular adj3 (vein? or venous) adj3 pressure?).tw,tx.
HEART SOUNDS.kw.

((Heart or cardiac) adj3 sound?).tw,tx.
RESPIRATORY SOUNDS.kw.

((respirator$ or breath$ or lung) adj3 sound?).tw,tx.
(crackle? or rale? or rhonch$ or stridor? or wheez$).tw,tx.
HEART MURMURS. . kw.

((Heart or cardiac) adj3 murmur?).tw,tx.

HEART AUSCULTATION.kw.

((heart? or cardiac or Chest?) adj3 auscultation?).tw,tx.
EDEMA, CARDIAC .kw.

((Pitting or cardiac) adj3 (oedema? or edema?)).tw,tx.
(function$ adj3 test$).tw,tx.

0r/109-131

ECHOCARDIOGRAPHY .kw.

echocardiograph$.tw.

echocardiograph$.tx.

ECHO.tw,tx.

ELECTROCARDIOGRAPHY .kw.
electrocardiograph$.tw.

electrocardiograph$.tx.

polarcardiograph$.tw,tx.

Vectorcardiograph$.tw,tx.

ECG.tw.

ECG.tx.

EKG.tw,tx.

EXERCISE TEST.kw.

(Exercise adj3 test$).tw,tx.

(Test$ adj3 (arm? or bicycle? or step? or stress or treadmill? or cardiopulmonary)).tw,tx.
CPEX.tw,tx.

X-RAYS.kw.

(X-ray? or xray?).tw,tx.

MAGNETIC RESONANCE IMAGING.kw.

magnetic resonance imag$.tw,tx.

MRI.tw,tx.

BIOMARKERS.kw.

Biomarker?.tw,tx.

NATRIURETIC PEPTIDE, BRAIN.kw.

((B-type or type-b or brain) adj3 natriuretic peptide?).tw,tx.
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158
159
160
161
162

163
164

165
166
167
168
169
170
171
172
173
174
175
176
177
178
179

180
181
182
183
184
185
186
187

BNP.tw,tx.

or/133-158

RISK.kw.

RISK ASSESSMENT .kw.

RISK FACTORS .kw. and (assess$ or stratif$ or protocol? or tool? or score? or scoring or
system? or strateg$ or screen$ or manag$ or prognos$ or identif$ or quantif$).tw, tx.

risk?.tw,tx.

(risk? adj10 (assess$ or stratif$ or protocol? or tool? or score? or scoring or system? or
strateg$ or screen$ or manag$ or prognos$ or identif$ or quantif$)).tw,tx.

risk factor?.tw,tx.

or/160-165

82 and 91 and 166

82 and 108 and 166

82 and 132 and 166

82 and 159 and 166

sudden cardiac death?.tx,tx.

SCD.tx,tx.

sudden arrhythmic death? syndrome.tw,tx.
SADS.tw,tX.

or/171-174

9 and 166 and 175

UK Obstetric Surveillance System.tw,tx.
UKOSS.tw,tx.

"Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".tw, tx.

MBRRACE.tw,tx.

Scottish confidential audit of severe maternal morbidity.tw,tx.
SCASMM.tw,tx.

"Confidential Enquiry into Maternal and Child Health".tw,tx.
CEMACH.tw,tx.

or/177-184

82 and 185

167 or 168 or 169 or 170 or 176 or 186

Database: Health Technology Assessment

o 01~ W DN P

PREGNANCY/

PERIPARTUM PERIOD/
PARTURITION/

exp LABOR, OBSTETRIC/
OBSTETRIC LABOR, PREMATURE/
pregnan$.tw.
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7 (labo?r or childbirth or partu$ or intra?part$ or peri?part$).tw.
8 ((during or giving or give) adj3 birth?).tw.
9 or/1-8
10 PULMONARY VALVE STENOSIS/
11  (pulmonary adj2 stenos$).tw.
12 DUCTUS ARTERIOSUS, PATENT/
13  (Paten$ adj2 ductus arteriosus).tw.
14  MITRAL VALVE PROLAPSE/
15 (mitral valve? adj2 (prolapse? or floppy)).tw.
16  click murmur syndrome?.tw.
17  (Repair$ adj3 lesion? adj3 (heart? or cardiac)).tw.
18 HEART SEPTAL DEFECTS, ATRIAL/
19 HEART SEPTAL DEFECTS, VENTRICULAR/
20  ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).tw.
21  (persist$ adj2 ostium primum).tw.
22  anomal$ pulmonary venous drain$.tw.
23  exp CARDIAC COMPLEXES, PREMATURE/
24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).tw.
25  ((Atrial or ventricular) adj2 extrasystole?).tw.
26 "TETRALOGY OF FALLOT"/su [Surgery]
27  (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).tw.
28 exp *ARRHYTHMIA/
29  (arrhythmia? or dysrhythmia?).tw.
30 (Atrial adj2 (Fibrillation or Flutter)).tw.
31 (Bradycardia? or bradyarrhythmia?).tw.
32  Brugada Syndrome.tw.
33  (premature adj2 (atrial or ventricular) adj2 contraction?).tw.
34  Heart Block.tw.
35 Long QT Syndrome.tw.
36  Parasystole.tw.
37  Pre-Excitation Syndrome?.tw.
38  Tachycardia?.tw.
39  (Ventricular adj2 (Fibrillation or Flutter)).tw.
40 exp CARDIOMYOPATHY, HYPERTROPHIC/
41  (Hypertrophic adj2 cardiomyopath$).tw.
42  AORTIC VALVE INSUFFICIENCY/
43 MITRAL VALVE INSUFFICIENCY/
44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).tw.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).tw.
46 MARFAN SYNDROME/
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47  (Marfan$ adj2 syndrome).tw.
48 exp AORTIC DISEASES/
49 (aort$ adj2 (disease? or aneurysm? or ruptur$)).tw.
50  Aortitis.tw.
51 Loeys-Dietz Syndrome.tw.
52  Leriche Syndrome.tw.
53 AORTIC COARCTATION/su [Surgery]
54  (Coarctation? adj10 (repair$ or surgery)).tw.
55 HEART VALVE PROSTHESIS/
56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).tw.
57 "TRANSPOSITION OF GREAT VESSELS"/
58 (Transpos$ adj2 great adj2 (vessels or arteries)).tw.
59 FONTAN PROCEDURE/
60 (Fontan$ adj2 (circulat$ or procedure?)).tw.
61 exp CORONARY DISEASE/
62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).tw.
63 *HEART DEFECTS, CONGENITAL/
64  Cyanotic heart disease?.tw.
65 (complex$ adj10 congenital$ heart disease?).tw.
66 *PULMONARY HYPERTENSION/
67  (Pulmonary adj2 arter$ adj2 hypertens$).tw.
68 exp VENTRICULAR DYSFUNCTION/
69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).tw.
70  (systemic$ adj2 ventric$ adj2 dysfuncti$).tw.
71  exp *CARDIOMYOPATHIES/ and TIME FACTORS/
72  (previous$ adj5 cardiomyopath$).tw.
73 MITRAL VALVE STENOSIS/
74  (mitral adj2 stenos?s).tw.
75 exp AORTIC VALVE STENOSIS/
76  (aort$ adj2 stenos?s).tw.
77  AORTIC COARCTATION/
78 (Coarctation? adj3 aort$).tw.
79  or/10-78
80 9and79
81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
82  0r/80-81
83 MEDICAL HISTORY TAKING/
84  (history adj3 (take or taking)).tw.
85 (history adj3 clinical).tw.
86  (history adj3 (family or families or parent$)).tw.
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87 SMOKING/

88  (Smoke$ or smoking).tw.

89  (history adj3 obstetric$).tw.

90 0r/83-89

91 "SIGNS AND SYMPTOMS"/

92 exp DYSPNEA/

93  Breathless$.tw.

94  (Short$ adj2 breath$).tw.

95 Dyspnea?.tw.

96  Orthopnoea?.tw.

97  Palpitat$.tw.

98 exp SYNCOPE/

99  Syncop$.tw.

100 Fainting.tw.

101 Drop attack?.tw.

102 exp CHEST PAIN/

103 (Chest? adj3 pain$).tw.

104 angina pectoris.tw.

105 stenocardia?.tw.

106 ((unstable or stable or preinfarction) adj3 angina).tw.
107 or/91-106

108 PHYSICAL EXAMINATION/

109 (clinical$ adj3 (examin$ or investigat$ or observs)).tw.
110 PULSE/

111 Pulse?.tw.

112 BLOOD PRESSURE/

113 ((Blood or systolic or diastolic) adj3 pressure?).tw.
114 JUGULAR VEINS/ and VENOUS PRESSURE/
115 JUGULAR VEINS/ and pressure?.tw.

116 (Jugular adj3 (vein? or venous) adj3 pressure?).tw.
117 HEART SOUNDS/

118 ((Heart or cardiac) adj3 sound?).tw.

119 RESPIRATORY SOUNDS/

120 ((respirator$ or breath$ or lung) adj3 sound?).tw.
121 (crackle? or rale? or rhonch$ or stridor? or wheez$).tw.
122 HEART MURMURS/

123 ((Heart or cardiac) adj3 murmur?).tw.

124 HEART AUSCULTATION/

125 ((heart? or cardiac or Chest?) adj3 auscultation?).tw.
126 EDEMA, CARDIAC/

127 ((Pitting or cardiac) adj3 (oedema? or edema?)).tw.
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128 (function$ adj3 test$).tw.

129 o0r/108-128

130 exp ECHOCARDIOGRAPHY/

131 echocardiograph$.tw.

132 ECHO.tw.

133 exp ELECTROCARDIOGRAPHY/
134 electrocardiograph$.tw.

135 polarcardiograph$.tw.

136 Vectorcardiograph$.tw.

137 ECG.tw.

138 EKG.tw.

139 EXERCISE TEST/

140 (Exercise adj3 test$).tw.

141 (Test$ adj3 (arm? or bicycle? or step? or stress or treadmill? or cardiopulmonary)).tw.
142 CPEX.tw.

143 X-RAYS/

144 (X-ray? or xray?).tw.

145 MAGNETIC RESONANCE IMAGING/
146 magnetic resonance imag$.tw.

147 MRI.tw.

148 BIOMARKERS/

149 Biomarker?.tw.

150 NATRIURETIC PEPTIDE, BRAIN/
151 ((B-type or type-b or brain) adj3 natriuretic peptide?).tw.
152 BNP.tw.

153 o0r/130-152

154 RISK/

155 RISK ASSESSMENT/

156 RISK FACTORS/ and (assess$ or stratif$ or protocol? or tool? or score? or scoring or
system? or strateg$ or screen$ or manag$ or prognos$ or identif$ or quantif$).tw.

157 risk?.tw.

158 (risk? adj10 (assess$ or stratif$ or protocol? or tool? or score? or scoring or system? or
strateg$ or screen$ or manag$ or prognos$ or identif$ or quantif$)).tw.

159 risk factor?.tw.

160 or/154-159

161 82 and 90 and 160

162 82 and 107 and 160

163 82 and 129 and 160

164 82 and 153 and 160

165 sudden cardiac death?.tw.

166 SCD.tw.

167 sudden arrhythmic death? syndrome.tw.
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168
169
170
171
172
173

174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

SADS.tw.

or/165-168

9 and 160 and 169

UK Obstetric Surveillance System.tw.
UKOSS.tw.

"Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".tw.

MBRRACE.tw.

Scottish confidential audit of severe maternal morbidity.tw.
SCASMM.tw.

"Confidential Enquiry into Maternal and Child Health".tw.
CEMACH.tw.

or/171-178

82 and 179

(cardiac$ adj5 risk$ adj3 scor$).tw.

modified World Health Organization.tw.

modified WHO.tw.

mMWHO.tw.

Zwangerschap bij Aangeboren Hartafwijking$.tw.
ZAHARA tw.

(CARdiac disease in PREGnancy adj5 scor$).tw.
CARPREG.tw.

0r/181-188

9 and 189

161 or 162 or 163 or 164 or 170 or 180 or 190

Database: Embase

© 00 N O O A W N PP

el o
A w DN P O

*PREGNANCY/

*PERINATAL PERIOD/

exp *BIRTH/

exp *LABOR/

*PREMATURE LABOR/

*INTRAPARTUM CARE/

pregnan$.ti,ab.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
((during or giving or give) adj3 birth?).ti,ab.
or/1-9

PULMONARY VALVE STENOSIS/
(pulmonary adj2 stenos$).ti,ab.

PATENT DUCTUS ARTERIOSUS/
(Paten$ adj2 ductus arteriosus).ti,ab.
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15 MITRAL VALVE PROLAPSE/
16  (mitral valve? adj2 (prolapse? or floppy)).ti,ab.
17  click murmur syndrome?.ti,ab.
18 (Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.
19 HEART SEPTUM DEFECT/
20  ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
21  (persist$ adj2 ostium primum).ti,ab.
22  anomal$ pulmonary venous drain$.ti,ab.
23 EXTRASYSTOLE/
24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).ti,ab.
25  ((Atrial or ventricular) adj2 extrasystole?).ti,ab.
26 FALLOT TETRALOGY/su [Surgery]
27  (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
28 exp *HEART ARRHYTHMIA/
29  (arrhythmia? or dysrhythmia?).ti,ab.
30 (Atrial adj2 (Fibrillation or Flutter)).ti,ab.
31 (Bradycardia? or bradyarrhythmia?).ti,ab.
32  Brugada Syndrome.ti,ab.
33  (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
34  Heart Block.ti,ab.
35 Long QT Syndrome.ti,ab.
36  Parasystole.ti,ab.
37  Pre-Excitation Syndrome?.ti,ab.
38  Tachycardia?.ti,ab.
39 (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.
40 exp *HYPERTROPHIC CARDIOMYOPATHY/
41  (Hypertrophic adj2 cardiomyopath$).ti,ab.
42  AORTIC VALVE REGURGITATION/
43 MITRAL VALVE REGURGITATION/
44  ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.
46 MARFAN SYNDROME/
47  (Marfan$ adj2 syndrome).ti,ab.
48  exp *AORTA DISEASE/
49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50 Aotrtitis.ti,ab.
51 Loeys-Dietz Syndrome.ti,ab.
52  Leriche Syndrome.ti,ab.
53 AORTA COARCTATIONY/su [Surgery]
54  (Coarctation? adj10 (repair$ or surgery)).ti,ab.
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55  exp *HEART VALVE PROSTHESIS/
56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
57 GREAT VESSELS TRANSPOSITION/
58 (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE/
60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
61 exp *CORONARY ARTERY DISEASE/
62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.
63 CYANOTIC HEART DISEASE/
64  Cyanotic heart disease?.ti,ab.
65 *CONGENITAL HEART DISEASE/
66 (complex$ adj10 congenital$ heart disease?).ti,ab.
67 *PULMONARY HYPERTENSION/
68  (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.
69 exp *HEART VENTRICLE FAILURE/
70  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
71  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.
72 exp CARDIOMYOPATHY/ and TIME FACTOR/
73  (previous$ adj5 cardiomyopath$).ti,ab.
74 MITRAL VALVE STENOSIS/
75  (mitral adj2 stenos?s).ti,ab.
76 AORTA VALVE STENOSIS/
77  (aort$ adj2 stenos?s).ti,ab.
78 AORTA COARCTATION/
79 (Coarctation? adj3 aort$).ti,ab.
80 or/11-79
81 10and 80
82 exp ANAMNESIS/
83  (history adj3 (take or taking)).ti,ab.
84  (history adj3 clinical).ti,ab.
85  (history adj3 (family or families or parent$)).ti,ab.
86  *SMOKING/
87  (Smoke$ or smoking).ti.
88  (Smoke$ or smoking).ab. /freq=2
89  (history adj3 obstetric$).ti,ab.
90 o0r/82-89
91 *PHYSICAL DISEASE BY BODY FUNCTION/
92 DYSPNEA/
93  Breathless$.ti,ab.
94  (Short$ adj2 breath$).ti,ab.
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95 Dyspnea?.ti,ab.

96  Orthopnoea?.ti,ab.

97  Palpitat$.ti,ab.

98 FAINTNESS/

99  Syncop$.ti,ab.

100 Fainting.ti,ab.

101 Drop attack?.ti,ab.

102 THORAX PAIN/

103 (Chest? adj3 pain$).ti,ab.

104 ANGINA PECTORIS/

105 angina pectoris.ti,ab.

106 stenocardia?.ti,ab.

107 ((unstable or stable or preinfarction) adj3 angina).ti,ab.
108 or/91-107

109 *PHYSICAL EXAMINATION/

110 (clinical$ adj3 (examin$ or investigat$ or observ$)).ti,ab.
111 PULSE RATE/

112 Pulse?.ti.

113 Pulse?.ab. /freq=2

114 *BLOOD PRESSURE/

115 ((Blood or systolic or diastolic) adj3 pressure?).ti.

116 ((Blood or systolic or diastolic) adj3 pressure?).ab. /freq=2
117 CENTRAL VENOUS PRESSURE/

118 (Jugular adj3 (vein? or venous) adj3 pressure?).ti,ab.
119 HEART SOUND/

120 ((Heart or cardiac) adj3 sound?).ti,ab.

121 exp ABNORMAL RESPIRATORY SOUND/

122 ((respirator$ or breath$ or lung) adj3 sound?).ti,ab.
123 (crackle? or rale? or rhonch$ or stridor? or wheez$).ti,ab.
124 exp HEART MURMUR/

125 ((Heart or cardiac) adj3 murmur?).ti,ab.

126 HEART AUSCULTATION/

127 ((heart? or cardiac or Chest?) adj3 auscultation?).ti,ab.
128 HEART EDEMA/

129 ((Pitting or cardiac) adj3 (oedema? or edema?)).ti,ab.
130 (function$ adj3 test$).ti,ab.

131 0r/109-130

132 exp *ECHOCARDIOGRAPHY/

133 echocardiograph$.ti.

134 echocardiograph$.ab. /freq=2

135 ECHO.ti,ab.
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# Searches

136 exp *ELECTROCARDIOGRAPHY/

137 electrocardiograph$.ti.

138 electrocardiograph$.ab. /freq=2

139 polarcardiograph$.ti,ab.

140 Vectorcardiograph$.ti,ab.

141 ECG:ti.

142 ECG.ab. /freq=2

143 EKG.ti,ab.

144 exp EXERCISE TEST/

145 (Exercise adj3 test$).ti,ab.

146 (Test$ adj3 (arm? or bicycle? or step? or stress or treadmill? or cardiopulmonary)).ti,ab.
147 CPEX.ti,ab.

148 *X-RAY/

149 (X-ray? or xray?).ti,ab.

150 exp *NUCLEAR MAGNETIC RESONANCE IMAGING/
151 magnetic resonance imag$.ti,ab.

152 MRIL.ti,ab.

153 *BIOLOGICAL MARKER/

154 Biomarker?.ti,ab.

155 *BRAIN NATRIURETIC PEPTIDE/

156 ((B-type or type-b or brain) adj3 natriuretic peptide?).ti,ab.
157 BNP.ti,ab.

158 o0r/132-157

159 *RISK/

160 *RISK ASSESSMENT/

161 *RISK FACTOR/ and (assess$ or stratif$ or protocol? or tool? or score? or scoring or system?

or strateg$ or screen$ or manag$ or prognos$ or identif$ or quantif$).ti,ab.
162 risk?.ti.

163 (risk? adj10 (assess$ or stratif$ or protocol? or tool? or score? or scoring or system? or
strateg$ or screen$ or manag$ or prognos$ or identif$ or quantif$)).ti,ab.

164 risk factor?.ti,ab.
165 o0r/159-164

166 81 and 90 and 165
167 81 and 108 and 165
168 81 and 131 and 165
169 81 and 158 and 165

170 exp *CARDIOVASCULAR RISK/ and (assess$ or stratif$ or protocol? or tool? or score? or

scoring or system? or strateg$ or screen$ or manag$ or prognos$ or identif$ or
quantif$).ti,ab.

171 10and 170
172 sudden cardiac death?.ti,ab.
173 SCD.ti,ab.
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174 sudden arrhythmic death? syndrome.ti,ab.
175 SADS.ti,ab.

176 or/172-175

177 10 and 165 and 176

178 UK Obstetric Surveillance System.ti,ab.
179 UKOSS.ti,ab.

180 "Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".ti,ab.

181 MBRRACE.ti,ab.

182 Scottish confidential audit of severe maternal morbidity.ti,ab.
183 SCASMM.ti,ab.

184 "Confidential Enquiry into Maternal and Child Health".ti,ab.
185 CEMACH.ti,ab.

186 0r/178-185

187 81 and 186

188 (cardiac$ adj5 risk$ adj3 scor$).ti,ab.

189 modified World Health Organization.ti,ab.

190 modified WHO.ti,ab.

191 mWHO.ti,ab.

192 Zwangerschap bij Aangeboren Hartafwijking$.ti,ab.
193 ZAHARA.ti,ab.

194 (CARdiac disease in PREGnancy adj5 scor$).ti,ab.
195 CARPREG.ti,ab.

196 0r/188-195

197 10 and 196

198 166 or 167 or 168 or 169 or 171 or 177 or 187 or 197
199 limit 198 to english language

200 letter.pt. or LETTER/

201 note.pt.

202 editorial.pt.

203 CASE REPORT/ or CASE STUDY/

204 (letter or comment*).ti.

205 0r/200-204

206 RANDOMIZED CONTROLLED TRIAL/ or random?*.ti,ab.
207 205 not 206

208 ANIMAL/ not HUMAN/

209 NONHUMAN/

210 exp ANIMAL EXPERIMENT/

211 exp EXPERIMENTAL ANIMAL/

212 ANIMAL MODEL/

213 exp RODENT/
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214 (rat or rats or mouse or mice).ti.
215 or/207-214
216 199 not 215

Intrapartum care for women with cardiac disease — management of
anticoagulation for valvular disease

Database: Medline; Medline EPub Ahead of Print; and Medline In-Process & Other Non-
Indexed Citations
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17
18
19
20

21
22
23
24
25
26

PREGNANCY/

PERIPARTUM PERIOD/

PARTURITION/

exp LABOR, OBSTETRIC/

OBSTETRIC LABOR, PREMATURE/

pregnan$.ti,ab.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
((during or giving or give) adj3 birth?).ti,ab.

or/1-8

HEART VALVE PROSTHESIS/

BIOPROSTHESIS/

HEART VALVE PROSTHESIS IMPLANTATION/

(valve? adj5 (prosthe$ or bioprosthe$ or mechanic$)).ti,ab.
or/10-13

exp ANTICOAGULANTS/

(Anticoagula$ or Anti-coagula$ or 4-Hydroxycoumarin or Acenocoumarol or Ancrod or Blood
Coagulation Factor Inhibitor? or Citric Acid or Dalteparin or Dermatan Sulfate or Dextran? or
Dicumarol or Edetic Acid or Enoxaparin or Ethyl Biscoumacetate or Fibrin Fibrinogen
Degradation Product? or Gabexate or Heparin$ or Nadroparin or Pentosan Sulfuric Polyester
or Phenindione or Phenprocoumon or Protein C or Protein S or Warfarin or beta 2-
Glycoprotein or Antithrombin? or Dabigatran or Hirudin? or Factor Xa Inhibitor? or
Rivaroxaban or tinzaparin or apixaban).mp.

exp PLATELET AGGREGATION INHIBITORS/
((antiplatelet? or anti-platelet?) adj3 (agent? or drug?)).ti,ab.
(platelet adj3 (antagonist? or antiaggregant? or anti-aggregant? or inhibitor?)).ti,ab.

(Alprostadil or Aspirin or Dipyridamole or Disintegrin? or Epoprostenol or lloprost or Ketanserin
or Milrinone or Pentoxifylline or Prasugrel Hydrochloride or S-Nitrosoglutathione or S-
Nitrosothiol? or Ticlopidine or Trapidil or clopidogrel or ticagrelor).mp.

VITAMIN K/

VITAMIN K 1/

VITAMIN K 2/

VITAMIN K 3/

VITAMIN K DEFICIENCY/
vitamin k$.mp.
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27
28
29
30

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

or/15-26
UK Obstetric Surveillance System.ti,ab.
UKOSS.ti,ab.

"Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".ti,ab.

MBRRACE.ti,ab.

Scaottish confidential audit of severe maternal morbidity.ti,ab.
SCASMM .ti,ab.

"Confidential Enquiry into Maternal and Child Health".ti,ab.
CEMACH.ti,ab.

or/28-35

9 and 14 and 27

14 and 36

27 and 36

or/37-39

limit 40 to english language

LETTER/

EDITORIAL/

NEWS/

exp HISTORICAL ARTICLE/

ANECDOTES AS TOPIC/

COMMENT/

CASE REPORT/

(letter or comment*).ti.

or/42-49

RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
50 not 51

ANIMALS/ not HUMANS/

exp ANIMALS, LABORATORY/

exp ANIMAL EXPERIMENTATION/

exp MODELS, ANIMAL/

exp RODENTIA/

(rat or rats or mouse or mice).ti.

or/52-58

41 not 59

Database: Cochrane Central Register of Controlled Trials

A W DN P

PREGNANCY/
PERIPARTUM PERIOD/
PARTURITION/

exp LABOR, OBSTETRIC/
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#  Searches
5 OBSTETRIC LABOR, PREMATURE/

6  pregnan$.ti,ab,kw.

7  (labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab,kw.
8  ((during or giving or give) adj3 birth?).ti,ab.

9 or/1-8

10 HEART VALVE PROSTHESIS/

11 BIOPROSTHESIS/

12 HEART VALVE PROSTHESIS IMPLANTATION/

13 (valve? adj5 (prosthe$ or bioprosthe$ or mechanic$)).ti,ab.
14 or/10-13

15 exp ANTICOAGULANTS/

16 (Anticoagula$ or Anti-coagula$ or 4-Hydroxycoumarin or Acenocoumarol or Ancrod or Blood
Coagulation Factor Inhibitor? or Citric Acid or Dalteparin or Dermatan Sulfate or Dextran? or
Dicumarol or Edetic Acid or Enoxaparin or Ethyl Biscoumacetate or Fibrin Fibrinogen
Degradation Product? or Gabexate or Heparin$ or Nadroparin or Pentosan Sulfuric Polyester
or Phenindione or Phenprocoumon or Protein C or Protein S or Warfarin or beta 2-
Glycoprotein or Antithrombin? or Dabigatran or Hirudin? or Factor Xa Inhibitor? or
Rivaroxaban or tinzaparin or apixaban).mp.

17 exp PLATELET AGGREGATION INHIBITORS/
18 ((antiplatelet? or anti-platelet?) adj3 (agent? or drug?)).ti,ab.
19 (platelet adj3 (antagonist? or antiaggregant? or anti-aggregant? or inhibitor?)).ti,ab.

20 (Alprostadil or Aspirin or Dipyridamole or Disintegrin? or Epoprostenol or lloprost or Ketanserin
or Milrinone or Pentoxifylline or Prasugrel Hydrochloride or S-Nitrosoglutathione or S-
Nitrosothiol? or Ticlopidine or Trapidil or clopidogrel or ticagrelor).mp.

21 VITAMIN K/

22 VITAMIN K 1/

23 VITAMIN K 2/

24 VITAMIN K 3/

25 VITAMIN K DEFICIENCY/

26 vitamin k$.mp.

27 or/15-26

28 UK Obstetric Surveillance System.ti,ab.
29 UKOSS.ti,ab.

30 "Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".ti,ab.

31 MBRRACE.ti,ab.

32 Scottish confidential audit of severe maternal morbidity.ti,ab.
33 SCASMM.ti,ab.

34 "Confidential Enquiry into Maternal and Child Health".ti,ab.
35 CEMACH.ti,ab.

36 or/28-35
37 9and 14 and 27
38 14 and 36
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39
40

27 and 36
or/37-39

Database: Cochrane Database of Systematic Reviews
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17
18
19
20

21
22
23
24
25
26
27
28
29
30

PREGNANCY .kw.

PERIPARTUM PERIOD.kw.

PARTURITION.kw.

LABOR, OBSTETRIC.kw.

OBSTETRIC LABOR, PREMATURE.kw.

pregnan$.ti,ab.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
((during or giving or give) adj3 birth?).ti,ab.

or/1-8

HEART VALVE PROSTHESIS.kw.

BIOPROSTHESIS.kw.

HEART VALVE PROSTHESIS IMPLANTATION.kw.
(valve? adj5 (prosthe$ or bioprosthe$ or mechanic$)).ti,ab.
or/10-13

ANTICOAGULANTS.kw.

(Anticoagula$ or Anti-coagula$ or 4-Hydroxycoumarin or Acenocoumarol or Ancrod or Blood
Coagulation Factor Inhibitor? or Citric Acid or Dalteparin or Dermatan Sulfate or Dextran? or
Dicumarol or Edetic Acid or Enoxaparin or Ethyl Biscoumacetate or Fibrin Fibrinogen
Degradation Product? or Gabexate or Heparin$ or Nadroparin or Pentosan Sulfuric Polyester
or Phenindione or Phenprocoumon or Protein C or Protein S or Warfarin or beta 2-
Glycoprotein or Antithrombin? or Dabigatran or Hirudin? or Factor Xa Inhibitor? or
Rivaroxaban or tinzaparin or apixaban).mp.

PLATELET AGGREGATION INHIBITORS.kw.
((antiplatelet? or anti-platelet?) adj3 (agent? or drug?)).ti,ab.
(platelet adj3 (antagonist? or antiaggregant? or anti-aggregant? or inhibitor?)).ti,ab.

(Alprostadil or Aspirin or Dipyridamole or Disintegrin? or Epoprostenol or lloprost or Ketanserin
or Milrinone or Pentoxifylline or Prasugrel Hydrochloride or S-Nitrosoglutathione or S-
Nitrosothiol? or Ticlopidine or Trapidil or clopidogrel or ticagrelor).mp.

VITAMIN K.kw.

VITAMIN K 1.kw.

VITAMIN K 2.kw.

VITAMIN K 3.kw.

VITAMIN K DEFICIENCY .kw.

vitamin k$.mp.

or/15-26

UK Obstetric Surveillance System.ti,ab.
UKOSS.ti,ab.

"Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".ti,ab.
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31
32
33
34
35
36
37
38
39
40

MBRRACE.ti,ab.
Scaottish confidential audit of severe maternal morbidity.ti,ab.

SCASMM.ti,ab.

"Confidential Enquiry into Maternal and Child Health".ti,ab.
CEMACH.ti,ab.

or/28-35

9 and 14 and 27

14 and 36

27 and 36

or/37-39

Database: Database of Abstracts of Reviews of Effects
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17
18
19
20

21
22

PREGNANCY .kw.

PERIPARTUM PERIOD.kw.

PARTURITION.kw.

LABOR, OBSTETRIC.kw.

OBSTETRIC LABOR, PREMATURE.kw.

pregnan$.tw,tx.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).tw,tx.
((during or giving or give) adj3 birth?).tw,tx.

or/1-8

HEART VALVE PROSTHESIS.kw.

BIOPROSTHESIS.kw.

HEART VALVE PROSTHESIS IMPLANTATION.kw.
(valve? adj5 (prosthe$ or bioprosthe$ or mechanic$)).tw;tx.
or/10-13

ANTICOAGULANTS.kw.

(Anticoagula$ or Anti-coagula$ or 4-Hydroxycoumarin or Acenocoumarol or Ancrod or Blood
Coagulation Factor Inhibitor? or Citric Acid or Dalteparin or Dermatan Sulfate or Dextran? or
Dicumarol or Edetic Acid or Enoxaparin or Ethyl Biscoumacetate or Fibrin Fibrinogen
Degradation Product? or Gabexate or Heparin$ or Nadroparin or Pentosan Sulfuric Polyester
or Phenindione or Phenprocoumon or Protein C or Protein S or Warfarin or beta 2-
Glycoprotein or Antithrombin? or Dabigatran or Hirudin? or Factor Xa Inhibitor? or
Rivaroxaban or tinzaparin or apixaban).mp.

PLATELET AGGREGATION INHIBITORS.kw.
((antiplatelet? or anti-platelet?) adj3 (agent? or drug?)).tw,tx.
(platelet adj3 (antagonist? or antiaggregant? or anti-aggregant? or inhibitor?)).tw,tx.

(Alprostadil or Aspirin or Dipyridamole or Disintegrin? or Epoprostenol or lloprost or Ketanserin
or Milrinone or Pentoxifylline or Prasugrel Hydrochloride or S-Nitrosoglutathione or S-
Nitrosothiol? or Ticlopidine or Trapidil).mp.

VITAMIN K.kw.
VITAMIN K 1.kw.
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23 VITAMIN K 2.kw.

24  VITAMIN K 3.kw.

25 VITAMIN K DEFICIENCY .kw.

26 vitamin k$.mp.

27 or/15-26

28 UK Obstetric Surveillance System.tw,tx.
29 UKOSS.tw,tx.

30 "Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".tw,tx.

31 MBRRACE.tw,tx.

32 Scottish confidential audit of severe maternal morbidity.tw,tx.
33 SCASMM.tw,tx.

34 "Confidential Enquiry into Maternal and Child Health".tw,tx.
35 CEMACH.tw,tx.

36 0or/28-35

37 9and 14 and 27

38 14 and 36

39 27 and 36

40 or/37-39

Databﬁe: Health Technology Assessment

PREGNANCY/

PERIPARTUM PERIOD/

PARTURITION/

exp LABOR, OBSTETRIC/

OBSTETRIC LABOR, PREMATURE/

pregnan$.tw.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).tw.
((during or giving or give) adj3 birth?).tw.

or/1-8

HEART VALVE PROSTHESIS/

BIOPROSTHESIS/

HEART VALVE PROSTHESIS IMPLANTATION/
(valve? adj5 (prosthe$ or bioprosthe$ or mechanic$)).tw.
or/10-13

exp ANTICOAGULANTS/

(Anticoagula$ or Anti-coagula$ or 4-Hydroxycoumarin or Acenocoumarol or Ancrod or Blood
Coagulation Factor Inhibitor? or Citric Acid or Dalteparin or Dermatan Sulfate or Dextran? or
Dicumarol or Edetic Acid or Enoxaparin or Ethyl Biscoumacetate or Fibrin Fibrinogen
Degradation Product? or Gabexate or Heparin$ or Nadroparin or Pentosan Sulfuric Polyester
or Phenindione or Phenprocoumon or Protein C or Protein S or Warfarin or beta 2-

© 00 N O 0o WDN P

el el il o el =
o UM WN R O
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17
18
19
20

21
22
23
24
25
26
27
28
29
30

31
32
33
34
35
36
37
38
39
40

Glycoprotein or Antithrombin? or Dabigatran or Hirudin? or Factor Xa Inhibitor? or
Rivaroxaban or tinzaparin or apixaban).mp.

exp PLATELET AGGREGATION INHIBITORS/
((antiplatelet? or anti-platelet?) adj3 (agent? or drug?)).tw.
(platelet adj3 (antagonist? or antiaggregant? or anti-aggregant? or inhibitor?)).tw.

(Alprostadil or Aspirin or Dipyridamole or Disintegrin? or Epoprostenol or lloprost or Ketanserin
or Milrinone or Pentoxifylline or Prasugrel Hydrochloride or S-Nitrosoglutathione or S-
Nitrosothiol? or Ticlopidine or Trapidil or clopidogrel or ticagrelor).mp.

VITAMIN K/

VITAMIN K 1/

VITAMIN K 2/

VITAMIN K 3/

VITAMIN K DEFICIENCY/

vitamin k$.mp.

or/15-26

UK Obstetric Surveillance System.tw.
UKOSS.tw.

"Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".tw.

MBRRACE.tw.

Scottish confidential audit of severe maternal morbidity.tw.
SCASMM.tw.

"Confidential Enquiry into Maternal and Child Health".tw.
CEMACH.tw.

or/28-35

9 and 14 and 27

14 and 36

27 and 36

or/37-39

Database: Embase

1
2
3
4
5
6
7
8
9

10

*PREGNANCY/

*PERINATAL PERIOD/

exp *BIRTH/

exp *LABOR/

*PREMATURE LABOR/

*INTRAPARTUM CARE/

pregnan$.ti,ab.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
((during or giving or give) adj3 birth?).ti,ab.

or/1-9
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11 exp HEART VALVE PROSTHESIS/

12 BIOPROSTHESIS/

13 exp HEART VALVE REPLACEMENT/

14 (valve? adj5 (prosthe$ or bioprosthe$ or mechanic$)).ti,ab.
15 or/11-14

16 exp ANTICOAGULANT AGENT/

17 (Anticoagula$ or Anti-coagula$ or 4-Hydroxycoumarin or Acenocoumarol or Ancrod or Blood
Coagulation Factor Inhibitor? or Citric Acid or Dalteparin or Dermatan Sulfate or Dextran? or
Dicumarol or Edetic Acid or Enoxaparin or Ethyl Biscoumacetate or Fibrin Fibrinogen
Degradation Product? or Gabexate or Heparin$ or Nadroparin or Pentosan Sulfuric Polyester
or Phenindione or Phenprocoumon or Protein C or Protein S or Warfarin or beta 2-
Glycoprotein or Antithrombin? or Dabigatran or Hirudin? or Factor Xa Inhibitor? or
Rivaroxaban or tinzaparin or apixaban).mp.

18 exp ANTITHROMBOCYTIC AGENT/
19 ((antiplatelet? or anti-platelet?) adj3 (agent? or drug?)).ti,ab.
20 (platelet adj3 (antagonist? or antiaggregant? or anti-aggregant? or inhibitor?)).ti,ab.

21 (Alprostadil or Aspirin or Dipyridamole or Disintegrin? or Epoprostenol or lloprost or Ketanserin
or Milrinone or Pentoxifylline or Prasugrel Hydrochloride or S-Nitrosoglutathione or S-
Nitrosothiol? or Ticlopidine or Trapidil or clopidogrel or ticagrelor).mp.

22 VITAMIN K GROUP/

23 VITAMIN K DEFICIENCY/

24 vitamin k$.mp.

25 or/16-24

26 UK Obstetric Surveillance System.ti,ab.
27 UKOSS.ti,ab.

28 "Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".ti,ab.

29 MBRRACE.ti,ab.

30 Scottish confidential audit of severe maternal morbidity.ti,ab.
31 SCASMM.ti,ab.

32 "Confidential Enquiry into Maternal and Child Health".ti,ab.
33 CEMACH.ti,ab.

34 o0r/26-33

35 10and 15 and 25
36 15and 34

37 25and 34

38 o0r/35-37

39 limit 38 to english language

40 letter.pt. or LETTER/

41 note.pt.

42 editorial.pt.

43 CASE REPORT/ or CASE STUDY/
44  (letter or comment*).ti.
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45 or/40-44

46 RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
47 45 not 46

48 ANIMAL/ not HUMAN/

49 NONHUMAN/

50 exp ANIMAL EXPERIMENT/
51 exp EXPERIMENTAL ANIMAL/
52 ANIMAL MODEL/

53 exp RODENT/

54 (rat or rats or mouse or mice).ti.
55 or/47-54

56 39 not55

57 (2016% or 2017$).dd,yr.

58 56 and 57

Intrapartum care for women with cardiac disease — mode of birth

Database: Medline; Medline EPub Ahead of Print; and Medline In-Process & Other Non-
Indexed Citations

1 PREGNANCY/

2 PERIPARTUM PERIOD/

3 PARTURITION/

4 exp LABOR, OBSTETRIC/

5 OBSTETRIC LABOR, PREMATURE/

6 pregnan$.ti,ab.

7 (labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
8 ((during or giving or give) adj3 birth?).ti,ab.

9 or/1-8

10 PULMONARY VALVE STENOSIS/

11 (pulmonary adj2 stenos$).ti,ab.

12 DUCTUS ARTERIOSUS, PATENT/

13  (Paten$ adj2 ductus arteriosus).ti,ab.

14 MITRAL VALVE PROLAPSE/

15 (mitral valve? adj2 (prolapse? or floppy)).ti,ab.

16  click murmur syndrome?.ti,ab.

17  (Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.
18 HEART SEPTAL DEFECTS, ATRIAL/

19 HEART SEPTAL DEFECTS, VENTRICULAR/

20  ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
21  (persist$ adj2 ostium primum).ti,ab.

22  anomal$ pulmonary venous drain$.ti,ab.
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23 exp CARDIAC COMPLEXES, PREMATURE/
24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).ti,ab.
25  ((Atrial or ventricular) adj2 extrasystole?).ti,ab.
26 "TETRALOGY OF FALLOT"/su [Surgery]
27  (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
28 exp *ARRHYTHMIAS, CARDIAC/
29  (arrhythmia? or dysrhythmia?).ti,ab.
30 (Atrial adj2 (Fibrillation or Flutter)).ti,ab.
31 (Bradycardia? or bradyarrhythmia?).ti,ab.
32 Brugada Syndrome.ti,ab.
33  (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
34  Heart Block.ti,ab.
35 Long QT Syndrome.ti,ab.
36  Parasystole.ti,ab.
37  Pre-Excitation Syndrome?.ti,ab.
38  Tachycardia?.ti,ab.
39  (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.
40 exp CARDIOMYOPATHY, HYPERTROPHIC/
41  (Hypertrophic adj2 cardiomyopath$).ti,ab.
42  AORTIC VALVE INSUFFICIENCY/
43  MITRAL VALVE INSUFFICIENCY/
44  ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.
46 MARFAN SYNDROME/
47  (Marfan$ adj2 syndrome).ti,ab.
48 exp AORTIC DISEASES/
49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50 Aotrtitis.ti,ab.
51 Loeys-Dietz Syndrome.ti,ab.
52  Leriche Syndrome.ti,ab.
53 AORTIC COARCTATION/su [Surgery]
54  (Coarctation? adj10 (repair$ or surgery)).ti,ab.
55 HEART VALVE PROSTHESIS/
56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
57 "TRANSPOSITION OF GREAT VESSELS"/
58 (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE/
60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
61 exp CORONARY DISEASE/
62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or

restenos?s or thrombos?s or vasospasm?)).ti,ab.
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63 *HEART DEFECTS, CONGENITAL/

64  Cyanotic heart disease?.ti,ab.

65 (complex$ adj10 congenital$ heart disease?).ti,ab.

66 *PULMONARY HYPERTENSION/

67  (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.

68 exp VENTRICULAR DYSFUNCTION/

69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.

70  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.

71  exp *CARDIOMYOPATHIES/ and TIME FACTORS/

72  (previous$ adj5 cardiomyopath$).ti,ab.

73 MITRAL VALVE STENOSIS/

74  (mitral adj2 stenos?s).ti,ab.

75 exp AORTIC VALVE STENOSIS/

76  (aort$ adj2 stenos?s).ti,ab.

77  AORTIC COARCTATION/

78  (Coarctation? adj3 aort$).ti,ab.

79  or/10-78

80 9and79

81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR/

82  0r/80-81

83 (exp CESAREAN SECTION/ or SURGICAL PROCEDURES, ELECTIVE/) and (PERINATAL
CARE/ or PRENATAL CARE/ or PATIENT CARE PLANNING/ or ADVANCE CARE
PLANNING/)

84 exp CESAREAN SECTION/ and (plan$ or elect$ or non emergency).ti,ab.

85 (plan$ adj10 (c?esar#an$ or c section$ or csection$ or (deliver$ adj3 abdom$))).ti,ab.

86  ((elect$ or request$ or schedul$ or intend$ or intent$ or demand$ or non emergency) adj3
(c?esar#an$ or c section$ or csection$ or (deliver$ adj3 abdom$))).ti,ab.

87  0r/83-86

88 82and87

89 exp CESAREAN SECTION/

90 (c?esar#tan$ or c section$ or csection$ or (deliver$ adj3 abdom$)).ti,ab.

91  0r/89-90

92 LABOR, INDUCED/

93 (induc$ adj3 (labo?r$ or birth$ or born or deliver$ or obstetric$)).ti,ab.

94  exp EXTRACTION, OBSTETRICAL/

95  ((extract$ or vacuum$) adj3 (birth$ or born or deliver$ or obstetric$)).ti,ab.

96 (vacuum$ adj3 extract$).ti,ab.

97  ventouse?.ti,ab.

98 OBSTETRICAL FORCEPS/

99 forcep?.ti,ab.

100 o0r/92-99

101 82 and 91 and 100
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102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139

NATURAL CHILDBIRTH/

((natural$ or unassisted or un-assisted) adj3 (birth$ or born or deliver$)).ti,ab.
(spontaneous$ adj3 (birth$ or born or deliver$)).ti,ab.
0r/102-104

82 and 91 and 105

VAGINAL BIRTH AFTER CESAREAN/

((vagina$ or cephalic$) adjl (birth$ or born or deliver$)).ti,ab.
or/107-108

82 and 91 and 109

LABOR STAGE, SECOND/ and assist$.ti,ab.
((second stage? or 2nd stage?) adj10 assist$).ti,ab.
or/111-112

82 and 91 and 113

*DELIVERY, OBSTETRIC/mt [Methods]

(mode? adj2 (birth$ or born or deliver$)).ti,ab.
or/115-116

82 and 117

88 or 101 or 106 or 110 or 114 or 118

limit 119 to english language

LETTER/

EDITORIAL/

NEWS/

exp HISTORICAL ARTICLE/

ANECDOTES AS TOPIC/

COMMENT/

CASE REPORT/

(letter or comment*).ti.

or/121-128

RANDOMIZED CONTROLLED TRIAL/ or random?*.ti,ab.
129 not 130

ANIMALS/ not HUMANS/

exp ANIMALS, LABORATORY/

exp ANIMAL EXPERIMENTATION/

exp MODELS, ANIMAL/

exp RODENTIA/

(rat or rats or mouse or mice).ti.

or/131-137

120 not 138
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Database: Cochrane Central Register of Controlled Trials
# Searches

1 PREGNANCY/

2 PERIPARTUM PERIOD/

3 PARTURITION/

4 exp LABOR, OBSTETRIC/

5 OBSTETRIC LABOR, PREMATURE/

6 pregnan$.ti,ab,kw.

7 (labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab,kw.
8 ((during or giving or give) adj3 birth?).ti,ab.

9 or/1-8

10 PULMONARY VALVE STENOSIS/

11  (pulmonary adj2 stenos$).ti,ab.

12 DUCTUS ARTERIOSUS, PATENT/

13  (Paten$ adj2 ductus arteriosus).ti,ab.

14  MITRAL VALVE PROLAPSE/

15 (mitral valve? adj2 (prolapse? or floppy)).ti,ab.

16  click murmur syndrome?.ti,ab,kw.

17  (Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.

18 HEART SEPTAL DEFECTS, ATRIAL/

19 HEART SEPTAL DEFECTS, VENTRICULAR/

20  ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
21  (persist$ adj2 ostium primum).ti,ab.

22  anomal$ pulmonary venous drain$.ti,ab,kw.

23  exp CARDIAC COMPLEXES, PREMATURE/

24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$

or complice?)).ti,ab.
25  ((Atrial or ventricular) adj2 extrasystole?).ti,ab.
26 "TETRALOGY OF FALLOT"/su [Surgery]
27  (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
28 exp *ARRHYTHMIAS, CARDIAC/
29  (arrhythmia? or dysrhythmia?).ti,ab,kw.
30 (Atrial adj2 (Fibrillation or Flutter)).ti,ab.
31 (Bradycardia? or bradyarrhythmia?).ti,ab,kw.
32  Brugada Syndrome.ti,ab,kw.
33  (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
34  Heart Block.ti,ab,kw.
35 Long QT Syndrome.ti,ab,kw.
36  Parasystole.ti,ab,kw.
37  Pre-Excitation Syndrome?.ti,ab,kw.
38 Tachycardia?.ti,ab,kw.
39 (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.
40 exp CARDIOMYOPATHY, HYPERTROPHIC/
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41  (Hypertrophic adj2 cardiomyopath$).ti,ab.
42  AORTIC VALVE INSUFFICIENCY/
43 MITRAL VALVE INSUFFICIENCY/
44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.
46 MARFAN SYNDROME/
47  (Marfan$ adj2 syndrome).ti,ab.
48 exp AORTIC DISEASES/
49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50  Aotrtitis.ti,ab,kw.
51 Loeys-Dietz Syndrome.ti,ab,kw.
52  Leriche Syndrome.ti,ab,kw.
53  AORTIC COARCTATION/su [Surgery]
54  (Coarctation? adj10 (repair$ or surgery)).ti,ab.
55 HEART VALVE PROSTHESIS/
56 ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
57 "TRANSPOSITION OF GREAT VESSELS"/
58 (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE/
60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
61 exp CORONARY DISEASE/
62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.
63 *HEART DEFECTS, CONGENITAL/
64  Cyanotic heart disease?.ti,ab,kw.
65 (complex$ adj10 congenital$ heart disease?).ti,ab.
66 *PULMONARY HYPERTENSION/
67  (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.
68 exp VENTRICULAR DYSFUNCTION/
69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
70  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.
71 exp *CARDIOMYOPATHIES/ and TIME FACTORS/
72  (previous$ adj5 cardiomyopath$).ti,ab.
73 MITRAL VALVE STENOSIS/
74  (mitral adj2 stenos?s).ti,ab.
75 exp AORTIC VALVE STENOSIS/
76  (aort$ adj2 stenos?s).ti,ab.
77 AORTIC COARCTATION/
78 (Coarctation? adj3 aort$).ti,ab.
79  or/10-78
80 9and79
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81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
82  o0r/80-81
83 (exp CESAREAN SECTION/ or SURGICAL PROCEDURES, ELECTIVE/) and (PERINATAL

84
85
86

87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119

CARE/ or PRENATAL CARE/ or PATIENT CARE PLANNING/ or ADVANCE CARE
PLANNING/)

exp CESAREAN SECTION/ and (plan$ or elect$ or non emergency).ti,ab.
(plan$ adj10 (c?esar#an$ or ¢ section$ or csection$ or (deliver$ adj3 abdom$))).ti,ab.

((elect$ or request$ or schedul$ or intend$ or intent$ or demand$ or non emergency) adj3
(c?esar#an$ or c section$ or csection$ or (deliver$ adj3 abdom$))).ti,ab.

0r/83-86

82 and 87

exp CESAREAN SECTION/

(c?esar#an$ or c section$ or csection$ or (deliver$ adj3 abdom$)).ti,ab,kw.
0r/89-90

LABOR, INDUCED/

(induc$ adj3 (labo?r$ or birth$ or born or deliver$ or obstetric$)).ti,ab.
exp EXTRACTION, OBSTETRICAL/

((extract$ or vacuum$) adj3 (birth$ or born or deliver$ or obstetric$)).ti,ab.
(vacuums$ adj3 extract$).ti,ab.

ventouse?.ti,ab,kw.

OBSTETRICAL FORCEPS/

forcep?.ti,ab.

0r/92-99

82 and 91 and 100

NATURAL CHILDBIRTH/

((natural$ or unassisted or un-assisted) adj3 (birth$ or born or deliver$)).ti,ab.
(spontaneous$ adj3 (birth$ or born or deliver$)).ti,ab.

or/102-104

82 and 91 and 105

VAGINAL BIRTH AFTER CESAREAN/

((vagina$ or cephalic$) adjl (birth$ or born or deliver$)).ti,ab.
or/107-108

82 and 91 and 109

LABOR STAGE, SECOND/ and assist$.ti,ab.

((second stage? or 2nd stage?) adj10 assist$).ti,ab.

or/111-112

82 and 91 and 113

*DELIVERY, OBSTETRIC/mt [Methods]

(mode? adj2 (birth$ or born or deliver$)).ti,ab.

or/115-116

82 and 117

88 or 101 or 106 or 110 or 114 or 118
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Database: Cochrane Database of Systematic Reviews
# Searches

1 PREGNANCY .kw.

2 PERIPARTUM PERIOD.kw.

3 PARTURITION.kw.

4 LABOR, OBSTETRIC.kw.

5 OBSTETRIC LABOR, PREMATURE.kw.

6 pregnan$.ti,ab.

7 (labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
8 ((during or giving or give) adj3 birth?).ti,ab.

9 or/1-8

10 PULMONARY VALVE STENOSIS.kw.

11  (pulmonary adj2 stenos$).ti,ab.

12 DUCTUS ARTERIOSUS, PATENT.kw.

13  (Paten$ adj2 ductus arteriosus).ti,ab.

14  MITRAL VALVE PROLAPSE.kw.

15 (mitral valve? adj2 (prolapse? or floppy)).ti,ab.

16  click murmur syndrome?.ti,ab.

17  (Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.

18 HEART SEPTAL DEFECTS, ATRIAL.kw.

19 HEART SEPTAL DEFECTS, VENTRICULAR.kw.

20  ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
21  (persist$ adj2 ostium primum).ti,ab.

22 anomal$ pulmonary venous drain$.ti,ab.

23 CARDIAC COMPLEXES, PREMATURE.kw.

24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$

or complice?)).ti,ab.
25  ((Atrial or ventricular) adj2 extrasystole?).ti,ab.
26 "TETRALOGY OF FALLOT".kw.
27  (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
28 ARRHYTHMIAS, CARDIAC .kw.
29  (arrhythmia? or dysrhythmia?).ti,ab.
30 (Atrial adj2 (Fibrillation or Flutter)).ti,ab.
31 (Bradycardia? or bradyarrhythmia?).ti,ab.
32  Brugada Syndrome.ti,ab.
33  (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
34  Heart Block.ti,ab.
35 Long QT Syndrome.ti,ab.
36  Parasystole.ti,ab.
37  Pre-Excitation Syndrome?.ti,ab.
38  Tachycardia?.ti,ab.
39 (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.
40 CARDIOMYOPATHY, HYPERTROPHIC.kw.
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41  (Hypertrophic adj2 cardiomyopath$).ti,ab.
42  AORTIC VALVE INSUFFICIENCY .kw.
43 MITRAL VALVE INSUFFICIENCY .kw.
44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.
46 MARFAN SYNDROME.kw.
47  (Marfan$ adj2 syndrome).ti,ab.
48 AORTIC DISEASES.kw.
49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50  Aortitis.ti,ab.
51 Loeys-Dietz Syndrome.ti,ab.
52  Leriche Syndrome.ti,ab.
53 AORTIC COARCTATION.kw.
54  (Coarctation? adj10 (repair$ or surgery)).ti,ab.
55 HEART VALVE PROSTHESIS.kw.
56 ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
57 "TRANSPOSITION OF GREAT VESSELS".kw.
58 (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE.kw.
60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
61 CORONARY DISEASE.kw.
62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.
63 HEART DEFECTS, CONGENITAL.kw.
64  Cyanotic heart disease?.ti,ab.
65 (complex$ adj10 congenital$ heart disease?).ti,ab.
66 PULMONARY HYPERTENSION.kw.
67  (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.
68 VENTRICULAR DYSFUNCTION.kw.
69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
70  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.
71 (CARDIOMYOPATHIES and TIME FACTORS).kw.
72  (previous$ adj5 cardiomyopath$).ti,ab.
73 MITRAL VALVE STENOSIS.kw.
74  (mitral adj2 stenos?s).ti,ab.
75 AORTIC VALVE STENOSIS.kw.
76  (aort$ adj2 stenos?s).ti,ab.
77 AORTIC COARCTATION.kw.
78 (Coarctation? adj3 aort$).ti,ab.
79  or/10-78
80 9and79
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Intrapartum care for women with existing medical conditions or obstetric complications and their
babies

# Searches
81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR.kw.
82  o0r/80-81

83 ((CESAREAN SECTION or SURGICAL PROCEDURES, ELECTIVE) and (PERINATAL
CARE or PRENATAL CARE or PATIENT CARE PLANNING or ADVANCE CARE
PLANNING)).kw.

84 CESAREAN SECTION.kw. and (plan$ or elect$ or non emergency).ti,ab.
85 (plan$ adj10 (c?esar#an$ or c section$ or csection$ or (deliver$ adj3 abdom$))).ti,ab.

86  ((elect$ or request$ or schedul$ or intend$ or intent$ or demand$ or non emergency) adj3
(c?esar#an$ or c section$ or csection$ or (deliver$ adj3 abdom$))).ti,ab.

87 0r/83-86

88 82and 87

89 CESAREAN SECTION.kw.

90 (c?esar#an$ or c section$ or csection$ or (deliver$ adj3 abdom$)).ti,ab.
91  0r/89-90

92 LABOR, INDUCED.kw.

93  (induc$ adj3 (labo?r$ or birth$ or born or deliver$ or obstetric$)).ti,ab.
94 EXTRACTION, OBSTETRICAL.kw.

95  ((extract$ or vacuum$) adj3 (birth$ or born or deliver$ or obstetric$)).ti,ab.
96 (vacuum$ adj3 extract$).ti,ab.

97  ventouse?.ti,ab.

98 OBSTETRICAL FORCEPS .kw.

99 forcep?.ti,ab.

100 o0r/92-99

101 82 and 91 and 100

102 NATURAL CHILDBIRTH.kw.

103 ((natural$ or unassisted or un-assisted) adj3 (birth$ or born or deliver$)).ti,ab.
104 (spontaneous$ adj3 (birth$ or born or deliver$)).ti,ab.

105 o0r/102-104

106 82 and 91 and 105

107 VAGINAL BIRTH AFTER CESAREAN.kw.

108 ((vagina$ or cephalic$) adjl (birth$ or born or deliver$)).ti,ab.

109 o0r/107-108

110 82 and 91 and 109

111 LABOR STAGE, SECOND.kw. and assist$.ti,ab.

112 ((second stage? or 2nd stage?) adj10 assist$).ti,ab.

113 or/111-112

114 82 and 91 and 113

115 (mode? adj2 (birth$ or born or deliver$)).ti,ab.

116 82 and 115

117 88 or 101 or 106 or 110 or 114 or 116
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Intrapartum care for women with existing medical conditions or obstetric complications and their
babies

Database: Database of Abstracts of Reviews of Effects
# Searches

1 PREGNANCY .kw.

2 PERIPARTUM PERIOD.kw.

3 PARTURITION.kw.

4 LABOR, OBSTETRIC.kw.

5 OBSTETRIC LABOR, PREMATURE .kw.

6 pregnan$.tw,tx.

7 (labo?r or childbirth or partu$ or intra?part$ or peri?part$).tw,tx.
8 ((during or giving or give) adj3 birth?).tw,tx.

9 or/1-8

10 PULMONARY VALVE STENOSIS.kw.

11  (pulmonary adj2 stenos$).tw,tx.

12 DUCTUS ARTERIOSUS, PATENT .kw.

13  (Paten$ adj2 ductus arteriosus).tw,tx.

14  MITRAL VALVE PROLAPSE.kw.

15 (mitral valve? adj2 (prolapse? or floppy)).tw,tx.

16  click murmur syndrome?.tw,tx.

17  (Repair$ adj3 lesion? adj3 (heart? or cardiac)).tw,tx.

18 HEART SEPTAL DEFECTS, ATRIAL.kw.

19 HEART SEPTAL DEFECTS, VENTRICULAR .kw.

20  ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).tw,tx.
21  (persist$ adj2 ostium primum).tw,tx.

22  anomal$ pulmonary venous drain$.tw,tx.

23 CARDIAC COMPLEXES, PREMATURE.kw.

24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$

or complice?)).tw,tx.
25  ((Atrial or ventricular) adj2 extrasystole?).tw,tx.
26 "TETRALOGY OF FALLOT" kw.
27  (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).tw,tx.
28 ARRHYTHMIAS, CARDIAC .kw.
29  (arrhythmia? or dysrhythmia?).tw,tx.
30 (Atrial adj2 (Fibrillation or Flutter)).tw,tx.
31 (Bradycardia? or bradyarrhythmia?).tw,tx.
32  Brugada Syndrome.tw,tx.
33  (premature adj2 (atrial or ventricular) adj2 contraction?).tw,tx.
34  Heart Block.tw,tx.
35 Long QT Syndrome.tw,tx.
36  Parasystole.tw,tx.
37  Pre-Excitation Syndrome?.tw,tx.
38 Tachycardia?.tw,tx.
39  (Ventricular adj2 (Fibrillation or Flutter)).tw,tx.
40 CARDIOMYOPATHY, HYPERTROPHIC.kw.
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babies

# Searches

41  (Hypertrophic adj2 cardiomyopath$).tw,tx.

42  AORTIC VALVE INSUFFICIENCY .kw.

43 MITRAL VALVE INSUFFICIENCY .kw.

44  ((mitral or aort$) adj2 (regurg$ or incompetens$)).tw,tx.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).tw,tx.

46 MARFAN SYNDROME.kw.

47  (Marfan$ adj2 syndrome).tw,tx.

48 AORTIC DISEASES.kw.

49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).tw,tx.
50  Aortitis.tw,tx.

51 Loeys-Dietz Syndrome.tw,tx.

52  Leriche Syndrome.tw,tx.

53 AORTIC COARCTATION.kw.

54  (Coarctation? adj10 (repair$ or surgery)).tw,tx.

55 HEART VALVE PROSTHESIS.kw.

56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).tw,tx.
57 "TRANSPOSITION OF GREAT VESSELS".kw.

58 (Transpos$ adj2 great adj2 (vessels or arteries)).tw,tx.
59 FONTAN PROCEDURE.kw.

60 (Fontan$ adj2 (circulat$ or procedure?)).tw,tx.

61 CORONARY DISEASE.kw.

62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).tw,tx.

63 HEART DEFECTS, CONGENITAL.kw.

64  Cyanotic heart disease?.tw,tx.

65 (complex$ adj10 congenital$ heart disease?).tw,tx.
66 PULMONARY HYPERTENSION.kw.

67  (Pulmonary adj2 arter$ adj2 hypertens$).tw,tx.

68 VENTRICULAR DYSFUNCTION.kw.

69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).tw,tx.
70  (systemic$ adj2 ventric$ adj2 dysfuncti$).tw,tx.

71 (CARDIOMYOPATHIES and TIME FACTORS).kw.
72  (previous$ adj5 cardiomyopath$).tw,tx.

73 MITRAL VALVE STENOSIS.kw.

74  (mitral adj2 stenos?s).tw,tx.

75 AORTIC VALVE STENOSIS.kw.

76  (aort$ adj2 stenos?s).tw,tx.

77 AORTIC COARCTATION.kw.

78 (Coarctation? adj3 aort$).tw,tx.

79  or/10-78

80 9and79
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# Searches
81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR.kw.
82  o0r/80-81

83 ((CESAREAN SECTION or SURGICAL PROCEDURES, ELECTIVE) and (PERINATAL
CARE or PRENATAL CARE or PATIENT CARE PLANNING or ADVANCE CARE
PLANNING)).kw.

84  CESAREAN SECTION.kw. and (plan$ or elect$ or non emergency).tw,tx.
85 (plan$ adj10 (c?esar#an$ or c section$ or csection$ or (deliver$ adj3 abdom$))).tw,tx.

86  ((elect$ or request$ or schedul$ or intend$ or intent$ or demand$ or non emergency) adj3
(c?esar#an$ or c section$ or csection$ or (deliver$ adj3 abdom$))).tw,tx.

87 0r/83-86

88 82and 87

89 CESAREAN SECTION.kw.

90 (c?esar#an$ or c section$ or csection$ or (deliver$ adj3 abdom$)).tw,tx.
91  0r/89-90

92 LABOR, INDUCED.kw.

93  (induc$ adj3 (labo?r$ or birth$ or born or deliver$ or obstetric$)).tw,tx.
94 EXTRACTION, OBSTETRICAL.kw.

95  ((extract$ or vacuum$) adj3 (birth$ or born or deliver$ or obstetric$)).tw,tx.
96  (vacuum$ adj3 extract$).tw,tx.

97  ventouse?.tw,tx.

98 OBSTETRICAL FORCEPS .kw.

99 forcep?.tw,tx.

100 o0r/92-99

101 82 and 91 and 100

102 NATURAL CHILDBIRTH.kw.

103 ((natural$ or unassisted or un-assisted) adj3 (birth$ or born or deliver$)).tw,tx.
104 (spontaneous$ adj3 (birth$ or born or deliver$)).tw,tx.

105 o0r/102-104

106 82 and 91 and 105

107 VAGINAL BIRTH AFTER CESAREAN.kw.

108 ((vagina$ or cephalic$) adjl (birth$ or born or deliver$)).tw,tx.

109 o0r/107-108

110 82 and 91 and 109

111 LABOR STAGE, SECOND.kw. and assist$.tw,tx.

112 ((second stage? or 2nd stage?) adj10 assist$).tw,tx.

113 or/111-112

114 82 and 91 and 113

115 (mode? adj2 (birth$ or born or deliver$)).tw,tx.

116 82 and 115

117 88 or 101 or 106 or 110 or 114 or 116
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Database: Health Technology Assessment

#
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25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Searches

PREGNANCY/

PERIPARTUM PERIOD/

PARTURITION/

exp LABOR, OBSTETRIC/

OBSTETRIC LABOR, PREMATURE/
pregnan$.tw.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).tw.
((during or giving or give) adj3 birth?).tw.

or/1-8

PULMONARY VALVE STENOSIS/

(pulmonary adj2 stenos$).tw.

DUCTUS ARTERIOSUS, PATENT/

(Paten$ adj2 ductus arteriosus).tw.

MITRAL VALVE PROLAPSE/

(mitral valve? adj2 (prolapse? or floppy)).tw.

click murmur syndrome?.tw.

(Repair$ adj3 lesion? adj3 (heart? or cardiac)).tw.
HEART SEPTAL DEFECTS, ATRIAL/

HEART SEPTAL DEFECTS, VENTRICULAR/
((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).tw.
(persist$ adj2 ostium primum).tw.

anomal$ pulmonary venous drain$.tw.

exp CARDIAC COMPLEXES, PREMATURE/

((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).tw.

((Atrial or ventricular) adj2 extrasystole?).tw.
"TETRALOGY OF FALLOT"/su [Surgery]

(tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).tw.
exp *ARRHYTHMIA/

(arrhythmia? or dysrhythmia?).tw.

(Atrial adj2 (Fibrillation or Flutter)).tw.

(Bradycardia? or bradyarrhythmia?).tw.

Brugada Syndrome.tw.

(premature adj2 (atrial or ventricular) adj2 contraction?).tw.
Heart Block.tw.

Long QT Syndrome.tw.

Parasystole.tw.

Pre-Excitation Syndrome?.tw.

Tachycardia?.tw.

(Ventricular adj2 (Fibrillation or Flutter)).tw.

exp CARDIOMYOPATHY, HYPERTROPHIC/
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# Searches
41  (Hypertrophic adj2 cardiomyopath$).tw.
42  AORTIC VALVE INSUFFICIENCY/
43 MITRAL VALVE INSUFFICIENCY/
44  ((mitral or aort$) adj2 (regurg$ or incompetens)).tw.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).tw.
46 MARFAN SYNDROME/
47  (Marfan$ adj2 syndrome).tw.
48 exp AORTIC DISEASES/
49 (aort$ adj2 (disease? or aneurysm? or ruptur$)).tw.
50  Aortitis.tw.
51 Loeys-Dietz Syndrome.tw.
52  Leriche Syndrome.tw.
53  AORTIC COARCTATION/su [Surgery]
54  (Coarctation? adj10 (repair$ or surgery)).tw.
55 HEART VALVE PROSTHESIS/
56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).tw.
57 "TRANSPOSITION OF GREAT VESSELS"/
58 (Transpos$ adj2 great adj2 (vessels or arteries)).tw.
59 FONTAN PROCEDURE/
60 (Fontan$ adj2 (circulat$ or procedure?)).tw.
61 exp CORONARY DISEASE/
62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).tw.
63 *HEART DEFECTS, CONGENITAL/
64  Cyanotic heart disease?.tw.
65 (complex$ adj10 congenital$ heart disease?).tw.
66 *PULMONARY HYPERTENSION/
67  (Pulmonary adj2 arter$ adj2 hypertens$).tw.
68 exp VENTRICULAR DYSFUNCTION/
69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).tw.
70  (systemic$ adj2 ventric$ adj2 dysfuncti$).tw.
71 exp *CARDIOMYOPATHIES/ and TIME FACTORS/
72  (previous$ adj5 cardiomyopath$).tw.
73 MITRAL VALVE STENOSIS/
74  (mitral adj2 stenos?s).tw.
75 exp AORTIC VALVE STENOSIS/
76  (aort$ adj2 stenos?s).tw.
77  AORTIC COARCTATION/
78 (Coarctation? adj3 aort$).tw.
79  or/10-78
80 9and79
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babies
# Searches
81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
82  o0r/80-81
83 (exp CESAREAN SECTION/ or SURGICAL PROCEDURES, ELECTIVE/) and (PERINATAL

84
85
86

87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119

CARE/ or PRENATAL CARE/ or PATIENT CARE PLANNING/ or ADVANCE CARE
PLANNING/)

exp CESAREAN SECTION/ and (plan$ or elect$ or non emergency).tw.
(plan$ adj10 (c?esar#an$ or ¢ section$ or csection$ or (deliver$ adj3 abdom$))).tw.

((elect$ or request$ or schedul$ or intend$ or intent$ or demand$ or non emergency) adj3
(c?esar#an$ or ¢ section$ or csection$ or (deliver$ adj3 abdoms$))).tw.

0r/83-86

82 and 87

exp CESAREAN SECTION/

(c?esar#an$ or ¢ section$ or csection$ or (deliver$ adj3 abdom$)).tw.
0r/89-90

LABOR, INDUCED/

(induc$ adj3 (labo?r$ or birth$ or born or deliver$ or obstetric$)).tw.
exp EXTRACTION, OBSTETRICAL/

((extract$ or vacuum$) adj3 (birth$ or born or deliver$ or obstetric$)).tw.
(vacuums$ adj3 extract$).tw.

ventouse?.tw.

OBSTETRICAL FORCEPS/

forcep?.tw.

0r/92-99

82 and 91 and 100

NATURAL CHILDBIRTH/

((natural$ or unassisted or un-assisted) adj3 (birth$ or born or deliver$)).tw.
(spontaneous$ adj3 (birth$ or born or deliver$)).tw.

or/102-104

82 and 91 and 105

VAGINAL BIRTH AFTER CESAREAN/

((vagina$ or cephalic$) adjl (birth$ or born or deliver$)).tw.
or/107-108

82 and 91 and 109

LABOR STAGE, SECOND/ and assist$.tw.

((second stage? or 2nd stage?) adj10 assist$).tw.

or/111-112

82 and 91 and 113

*DELIVERY, OBSTETRIC/mt [Methods]

(mode? adj2 (birth$ or born or deliver$)).tw.

or/115-116

82 and 117

88 or 101 or 106 or 110 or 114 or 118
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Intrapartum care for women with existing medical conditions or obstetric complications and their
babies

Database: Embase
# Searches

1 *PREGNANCY/

2 *PERINATAL PERIOD/

3 exp *BIRTH/

4 exp *LABOR/

5 *PREMATURE LABOR/

6 *INTRAPARTUM CARE/

7 pregnan$.ti,ab.

8 (labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
9 ((during or giving or give) adj3 birth?).ti,ab.

10 or/1-9

11 PULMONARY VALVE STENOSIS/

12  (pulmonary adj2 stenos$).ti,ab.

13 PATENT DUCTUS ARTERIOSUS/

14  (Paten$ adj2 ductus arteriosus).ti,ab.

15 MITRAL VALVE PROLAPSE/

16  (mitral valve? adj2 (prolapse? or floppy)).ti,ab.

17  click murmur syndrome?.ti,ab.

18 (Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.

19 HEART SEPTUM DEFECT/

20  ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
21  (persist$ adj2 ostium primum).ti,ab.

22 anomal$ pulmonary venous drain$.ti,ab.

23 EXTRASYSTOLE/

24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$

or complice?)).ti,ab.
25  ((Atrial or ventricular) adj2 extrasystole?).ti,ab.
26  FALLOT TETRALOGY/su [Surgery]
27  (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
28 exp *HEART ARRHYTHMIA/
29  (arrhythmia? or dysrhythmia?).ti,ab.
30 (Atrial adj2 (Fibrillation or Flutter)).ti,ab.
31 (Bradycardia? or bradyarrhythmia?).ti,ab.
32  Brugada Syndrome.ti,ab.
33  (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
34  Heart Block.ti,ab.
35 Long QT Syndrome.ti,ab.
36  Parasystole.ti,ab.
37  Pre-Excitation Syndrome?.ti,ab.
38  Tachycardia?.ti,ab.
39 (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.
40 exp *HYPERTROPHIC CARDIOMYOPATHY/
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# Searches
41  (Hypertrophic adj2 cardiomyopath$).ti,ab.
42  AORTIC VALVE REGURGITATION/
43  MITRAL VALVE REGURGITATION/
44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.
46 MARFAN SYNDROME/
47  (Marfan$ adj2 syndrome).ti,ab.
48 exp *AORTA DISEASE/
49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50  Aortitis.ti,ab.
51 Loeys-Dietz Syndrome.ti,ab.
52  Leriche Syndrome.ti,ab.
53 AORTA COARCTATION/su [Surgery]
54  (Coarctation? adj10 (repair$ or surgery)).ti,ab.
55 exp *HEART VALVE PROSTHESIS/
56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
57 GREAT VESSELS TRANSPOSITION/
58 (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE/
60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
61 exp *CORONARY ARTERY DISEASE/
62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.
63 CYANOTIC HEART DISEASE/
64  Cyanotic heart disease?.ti,ab.
65 *CONGENITAL HEART DISEASE/
66  (complex$ adj10 congenital$ heart disease?).ti,ab.
67 *PULMONARY HYPERTENSION/
68  (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.
69 exp *HEART VENTRICLE FAILURE/
70  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
71  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.
72  exp CARDIOMYOPATHY/ and TIME FACTOR/
73  (previous$ adj5 cardiomyopath$).ti,ab.
74  MITRAL VALVE STENOSIS/
75  (mitral adj2 stenos?s).ti,ab.
76  AORTA VALVE STENOSIS/
77  (aort$ adj2 stenos?s).ti,ab.
78 AORTA COARCTATION/
79  (Coarctation? adj3 aort$).ti,ab.
80 or/11-79
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# Searches
81 10 and 80

82 (exp CESAREAN SECTION/ or ELECTIVE SURGERY/) and (PERINATAL CARE/ or
PRENATAL CARE/ or PATIENT CARE PLANNING/)

83 exp CESAREAN SECTION/ and (plan$ or elect$ or non emergency).ti,ab.
84  (plan$ adj10 (c?esar#an$ or c section$ or csection$ or (deliver$ adj3 abdom$))).ti,ab.

85  ((elect$ or request$ or schedul$ or intend$ or intent$ or demand$ or non emergency) adj3
(c?esar#an$ or c section$ or csection$ or (deliver$ adj3 abdoms$))).ti,ab.

86  0r/82-85

87 81 and 86

88 exp CESAREAN SECTION/

89 (c?esar#an$ or c section$ or csection$ or (deliver$ adj3 abdom$)).ti,ab.
90 0r/88-89

91 LABOR, INDUCTION/

92  (induc$ adj3 (labo?r$ or birth$ or born or deliver$ or obstetric$)).ti,ab.
93 VACUUM EXTRACTION/

94  ((extract$ or vacuum$) adj3 (birth$ or born or deliver$ or obstetric$)).ti,ab.
95 (vacuum$ adj3 extract$).ti,ab.

96  ventouse?.ti,ab.

97 FORCEPS DELIVERY/

98 OBSTETRIC FORCEPS/

99 forcep?.ti,ab.

100 o0r/91-99

101 81 and 90 and 100

102 NATURAL CHILDBIRTH/

103 ((natural$ or unassisted or un-assisted) adj3 (birth$ or born or deliver$)).ti,ab.
104 (spontaneous$ adj3 (birth$ or born or deliver$)).ti,ab.

105 o0r/102-104

106 81 and 90 and 105

107 VAGINAL DELIVERY/

108 VAGINAL BIRTH AFTER CESAREAN/

109 ((vagina$ or cephalic$) adjl (birth$ or born or deliver$)).ti,ab.

110 or/107-109

111 81l and90and 110

112 LABOR STAGE 2/ and assist$.ti,ab.

113 ((second stage? or 2nd stage?) adj10 assist$).ti,ab.

114 or/112-113

115 81 and 90 and 114

116 (mode? adj2 (birth$ or born or deliver$)).ti,ab.

117 8land 116

118 87 or 101 or 106 or 111 or 115 or 117

119 limit 118 to english language

120 letter.pt. or LETTER/
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121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

note.pt.

editorial.pt.

CASE REPORT/ or CASE STUDY/
(letter or comment*).ti.

or/120-124

RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
125 not 126

ANIMAL/ not HUMAN/
NONHUMAN/

exp ANIMAL EXPERIMENT/

exp EXPERIMENTAL ANIMAL/
ANIMAL MODEL/

exp RODENT/

(rat or rats or mouse or mice).ti.
or/127-134

119 not 135

Intrapartum care for women with cardiac disease - fluid management

Database: Medline; Medline EPub Ahead of Print; and Medline In-Process & Other Non-
Indexed Citations
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PREGNANCY/

PERIPARTUM PERIOD/

PARTURITION/

exp LABOR, OBSTETRIC/

OBSTETRIC LABOR, PREMATURE/

pregnan$.ti,ab.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
((during or giving or give) adj3 birth?).ti,ab.

or/1-8

PULMONARY VALVE STENOSIS/

(pulmonary adj2 stenos$).ti,ab.

DUCTUS ARTERIOSUS, PATENT/

(Paten$ adj2 ductus arteriosus).ti,ab.

MITRAL VALVE PROLAPSE/

(mitral valve? adj2 (prolapse? or floppy)).ti,ab.

click murmur syndrome?.ti,ab.

(Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.

HEART SEPTAL DEFECTS, ATRIAL/

HEART SEPTAL DEFECTS, VENTRICULAR/

((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
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21  (persist$ adj2 ostium primum).ti,ab.
22  anomal$ pulmonary venous drain$.ti,ab.
23  exp CARDIAC COMPLEXES, PREMATURE/
24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).ti,ab.
25  ((Atrial or ventricular) adj2 extrasystole?).ti,ab.
26 "TETRALOGY OF FALLOT"/su [Surgery]
27  (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
28  exp *ARRHYTHMIAS, CARDIAC/
29  (arrhythmia? or dysrhythmia?).ti,ab.
30 (Atrial adj2 (Fibrillation or Flutter)).ti,ab.
31 (Bradycardia? or bradyarrhythmia?).ti,ab.
32 Brugada Syndrome.ti,ab.
33  (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
34  Heart Block.ti,ab.
35 Long QT Syndrome.ti,ab.
36  Parasystole.ti,ab.
37 Pre-Excitation Syndrome?.ti,ab.
38  Tachycardia?.ti,ab.
39  (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.
40 exp CARDIOMYOPATHY, HYPERTROPHIC/
41  (Hypertrophic adj2 cardiomyopath$).ti,ab.
42 AORTIC VALVE INSUFFICIENCY/
43  MITRAL VALVE INSUFFICIENCY/
44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.
46 MARFAN SYNDROME/
47  (Marfan$ adj2 syndrome).ti,ab.
48  exp AORTIC DISEASES/
49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50  Aotrtitis.ti,ab.
51  Loeys-Dietz Syndrome.ti,ab.
52 Leriche Syndrome.ti,ab.
53 AORTIC COARCTATION/su [Surgery]
54  (Coarctation? adj10 (repair$ or surgery)).ti,ab.
55 HEART VALVE PROSTHESIS/
56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
57 "TRANSPOSITION OF GREAT VESSELS"/
58 (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE/
60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
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61 exp CORONARY DISEASE/
62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.
63 *HEART DEFECTS, CONGENITAL/
64  Cyanotic heart disease?.ti,ab.
65  (complex$ adj10 congenital$ heart disease?).ti,ab.
66 *PULMONARY HYPERTENSION/
67  (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.
68 exp VENTRICULAR DYSFUNCTION/
69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
70  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.
71  exp *CARDIOMYOPATHIES/ and TIME FACTORS/
72  (previous$ adj5 cardiomyopath$).ti,ab.
73  MITRAL VALVE STENOSIS/
74  (mitral adj2 stenos?s).ti,ab.
75 exp AORTIC VALVE STENOSIS/
76  (aort$ adj2 stenos?s).ti,ab.
77  AORTIC COARCTATION/
78 (Coarctation? adj3 aort$).ti,ab.
79  or/10-78
80 9and79
81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
82  0r/80-81
83 HEMODYNAMICS/ and MONITORING, PHYSIOLOGIC/
84  (h?emodynamic? adj5 monitor$).ti,ab.
85  (input? adj5 output? adj5 (chart? or monitor$)).ti,ab.
86 URINARY CATHETERS/
87 URINARY CATHETERIZATION/
88  ((urinary or urethral or ureteral) adj3 catheter$).ti,ab.
89  urometer?.ti,ab.
90  (urine adj3 output?).ti,ab.
91  ((invasive$ or non-invasive$) adj5 monitor$).ti,ab.
92  exp VASCULAR ACCESS DEVICES/ and MONITORING, PHYSIOLOGIC/
93 CATHETERS, INDWELLING/ and MONITORING, PHYSIOLOGIC/
94  exp CARDIAC CATHETERIZATION/ and MONITORING, PHYSIOLOGIC/
95  ((arterial line? or catheter$) adj5 monitor$).ti,ab.
96  (vascular access adj3 (device? or port)).ti,ab.
97 CENTRAL VENOUS PRESSURE/ and MONITORING, PHYSIOLOGIC/
98  ((central adj2 (venous or vein) adj2 pressure?) and monitor$).ti,ab.
99  (CVP and monitor$).ti,ab.

100 CARDIAC OUTPUT/ and MONITORING, PHYSIOLOGIC/
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101 (cardiac adj3 output? adj5 monitor$).ti,ab.
102 PULMONARY ARTERY/ and THERMODILUTION/
103 (pulmonary arter$ adj3 thermodilution).ti,ab.
104 pulmonary artery floatation catheter$.ti,ab.
105 PAFC.ti,ab.
106 Lithium dilution cardiac output?.ti,ab.
107 LiDCO.ti,ab.
108 Pulse contour analysis system?.ti,ab.
109 pulse indicator continuous cardiac output.ti,ab.
110 PiCCO.ti,ab.
111 FloTrac.ti,ab.
112 Oesophageal Doppler.ti,ab.
113 ((Doppler or ultrasound or ultrasonic$) adj5 cardiac output?).ti,ab.
114 ultrasonic cardiac output monitor$.ti,ab.
115 USCOM.ti,ab.
116 (Thoracic adj3 bioreactance).ti,ab.
117 NICOM.ti,ab.
118 (Trans thoracic echo$ or Transthoracic echo$).ti,ab.
119 TTE.ti,ab.
120 (trans oesophageal echo$ or transoesophageal echo$).ti,ab.
121 TOE.ti,ab.
122 non-invasive blood pressure.ti,ab.
123 NIBP.ti,ab.
124 oxygen saturation.ti,ab.
125 or/83-124
126 ELECTROCARDIOGRAPHY/
127 electrocardiogra$.ti,ab.
128 ECG:.ti,ab.
129 o0r/126-128
130 HEMODYNAMICS/
131 h?emodynamic?.ti,ab.
132 0r/130-131
133 exp BODY FLUIDS/ and MONITORING, PHYSIOLOGIC/
134 ((fluid? or water or blood or plasma? or serum? or urine) adj5 monitor$).ti,ab.
135 0r/133-134
136 HYPOVOLEMIA/
137 hypovol?emi$.ti,ab.
138 hypervol?emi$.ti,ab.
139 (fluid? adj3 overload$).ti,ab.
140 ((abnormal$ or reduc$ or increase$) adj3 blood volume?).ti,ab.
141 0or/136-140
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142
143
144

145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176

UK Obstetric Surveillance System.ti,ab.
UKOSS.ti,ab.

"Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".ti,ab.

MBRRACE:.ti,ab.

Scaottish confidential audit of severe maternal morbidity.ti,ab.
SCASMM . ti,ab.

"Confidential Enquiry into Maternal and Child Health".ti,ab.
CEMACH.ti,ab.

or/142-149

82 and 125

82 and 129 and 132

82 and 135

82 and 141

82 and 150

or/151-155

limit 156 to english language
LETTER/

EDITORIAL/

NEWS/

exp HISTORICAL ARTICLE/
ANECDOTES AS TOPIC/
COMMENT/

CASE REPORT/

(letter or comment*).ti.

0r/158-165

RANDOMIZED CONTROLLED TRIAL/ or random?*.ti,ab.
166 not 167

ANIMALS/ not HUMANS/

exp ANIMALS, LABORATORY/
exp ANIMAL EXPERIMENTATION/
exp MODELS, ANIMAL/

exp RODENTIA/

(rat or rats or mouse or mice).ti.
0r/168-174

157 not 175

Database: Cochrane Central Register of Controlled Trials

1
2
3

PREGNANCY/
PERIPARTUM PERIOD/
PARTURITION/
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4 exp LABOR, OBSTETRIC/

5 OBSTETRIC LABOR, PREMATURE/

6 pregnan$.ti,ab,kw.

7 (labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab,kw.
8 ((during or giving or give) adj3 birth?).ti,ab.

9 or/1-8

10 PULMONARY VALVE STENOSIS/

11  (pulmonary adj2 stenos$).ti,ab.

12 DUCTUS ARTERIOSUS, PATENT/

13  (Paten$ adj2 ductus arteriosus).ti,ab.

14 MITRAL VALVE PROLAPSE/

15  (mitral valve? adj2 (prolapse? or floppy)).ti,ab.

16  click murmur syndrome?.ti,ab,kw.

17  (Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.

18 HEART SEPTAL DEFECTS, ATRIAL/

19 HEART SEPTAL DEFECTS, VENTRICULAR/

20  ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
21  (persist$ adj2 ostium primum).ti,ab.

22  anomal$ pulmonary venous drain$.ti,ab,kw.

23 exp CARDIAC COMPLEXES, PREMATURE/

24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).ti,ab.

25  ((Atrial or ventricular) adj2 extrasystole?).ti,ab.

26 "TETRALOGY OF FALLOT"/su [Surgery]

27  (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
28  exp *ARRHYTHMIAS, CARDIAC/

29  (arrhythmia? or dysrhythmia?).ti,ab,kw.

30 (Atrial adj2 (Fibrillation or Flutter)).ti,ab.

31  (Bradycardia? or bradyarrhythmia?).ti,ab,kw.

32  Brugada Syndrome.ti,ab,kw.

33  (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
34  Heart Block.ti,ab,kw.

35 Long QT Syndrome.ti,ab,kw.

36  Parasystole.ti,ab,kw.

37 Pre-Excitation Syndrome?.ti,ab,kw.

38  Tachycardia?.ti,ab,kw.

39  (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.

40 exp CARDIOMYOPATHY, HYPERTROPHIC/

41  (Hypertrophic adj2 cardiomyopath$).ti,ab.

42 AORTIC VALVE INSUFFICIENCY/

43 MITRAL VALVE INSUFFICIENCY/
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44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.
46 MARFAN SYNDROME/
47  (Marfan$ adj2 syndrome).ti,ab.
48  exp AORTIC DISEASES/
49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50  Aortitis.ti,ab,kw.
51  Loeys-Dietz Syndrome.ti,ab,kw.
52 Leriche Syndrome.ti,ab,kw.
53 AORTIC COARCTATION/su [Surgery]
54  (Coarctation? adj10 (repair$ or surgery)).ti,ab.
55 HEART VALVE PROSTHESIS/
56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
57 "TRANSPOSITION OF GREAT VESSELS"/
58 (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE/
60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
61 exp CORONARY DISEASE/
62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.
63 *HEART DEFECTS, CONGENITAL/
64  Cyanotic heart disease?.ti,ab,kw.
65  (complex$ adj10 congenital$ heart disease?).ti,ab.
66 *PULMONARY HYPERTENSION/
67  (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.
68 exp VENTRICULAR DYSFUNCTION/
69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
70  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.
71  exp *CARDIOMYOPATHIES/ and TIME FACTORS/
72  (previous$ adj5 cardiomyopath$).ti,ab.
73  MITRAL VALVE STENOSIS/
74  (mitral adj2 stenos?s).ti,ab.
75  exp AORTIC VALVE STENOSIS/
76  (aort$ adj2 stenos?s).ti,ab.
77  AORTIC COARCTATION/
78  (Coarctation? adj3 aort$).ti,ab.
79  0r/10-78
80 9and79
81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
82  0r/80-81
83 HEMODYNAMICS/ and MONITORING, PHYSIOLOGIC/
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84  (h?emodynamic? adj5 monitor$).ti,ab.

85  (input? adj5 output? adj5 (chart? or monitor$)).ti,ab.

86 URINARY CATHETERS/

87 URINARY CATHETERIZATION/

88  ((urinary or urethral or ureteral) adj3 catheter$).ti,ab.

89  urometer?.ti,ab,kw.

90  (urine adj3 output?).ti,ab.

91  ((invasive$ or non-invasive$) adj5 monitor$).ti,ab.

92  exp VASCULAR ACCESS DEVICES/ and MONITORING, PHYSIOLOGIC/
93 CATHETERS, INDWELLING/ and MONITORING, PHYSIOLOGIC/
94  exp CARDIAC CATHETERIZATION/ and MONITORING, PHYSIOLOGIC/
95  ((arterial line? or catheter$) adj5 monitor$).ti,ab.

96  (vascular access adj3 (device? or port)).ti,ab.

97 CENTRAL VENOUS PRESSURE/ and MONITORING, PHYSIOLOGIC/
98 ((central adj2 (venous or vein) adj2 pressure?) and monitor$).ti,ab.
99  (CVP and monitor$).ti,ab.

100 CARDIAC OUTPUT/ and MONITORING, PHYSIOLOGIC/

101 (cardiac adj3 output? adj5 monitor$).ti,ab.

102 PULMONARY ARTERY/ and THERMODILUTION/

103 (pulmonary arter$ adj3 thermodilution).ti,ab.

104 pulmonary artery floatation catheter$.ti,ab,kw.

105 PAFC.ti,ab.

106 Lithium dilution cardiac output?.ti,ab,kw.

107 LiDCO.ti,ab.

108 Pulse contour analysis system?.ti,ab,kw.

109 pulse indicator continuous cardiac output.ti,ab,kw.

110 PICCO.ti,ab.

111 FloTrac.ti,ab.

112 Oesophageal Doppler.ti,ab,kw.

113 ((Doppler or ultrasound or ultrasonic$) adj5 cardiac output?).ti,ab.
114 ultrasonic cardiac output monitor$.ti,ab,kw.

115 USCOM.ti,ab.

116 (Thoracic adj3 bioreactance).ti,ab.

117 NICOM.ti,ab.

118 (Trans thoracic echo$ or Transthoracic echo$).ti,ab,kw.

119 TTE.ti,ab.

120 (trans oesophageal echo$ or transoesophageal echo$).ti,ab,kw.
121 TOE.ti,ab.

122 non-invasive blood pressure.ti,ab,kw.

123 NIBP.ti,ab.

124 oxygen saturation.ti,ab,kw.
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125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

145
146
147
148
149
150
151
152
153
154
155
156

or/83-124

ELECTROCARDIOGRAPHY/

electrocardiogra$.ti,ab,kw.

ECG.ti,ab.

or/126-128

HEMODYNAMICS/

h?emodynamic?.ti,ab,kw.

or/130-131

exp BODY FLUIDS/ and MONITORING, PHYSIOLOGIC/
((fluid? or water or blood or plasma? or serum? or urine) adj5 monitor$).ti,ab.
0r/133-134

HYPOVOLEMIA/

hypovol?emi$.ti,ab,kw.

hypervol?emi$.ti,ab,kw.

(fluid? adj3 overload$).ti,ab.

((abnormal$ or reduc$ or increase$) adj3 blood volume?).ti,ab.
or/136-140

UK Obstetric Surveillance System.ti,ab.

UKOSS. .ti,ab.

"Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".ti,ab.

MBRRACE:.ti,ab.

Scottish confidential audit of severe maternal morbidity.ti,ab.
SCASMM . ti,ab.

"Confidential Enquiry into Maternal and Child Health".ti,ab.
CEMACH.ti,ab.

or/142-149

82 and 125

82 and 129 and 132

82 and 135

82 and 141

82 and 150

or/151-155

Database: Cochrane Database of Systematic Reviews

o 01 A WD

PREGNANCY .kw.

PERIPARTUM PERIOD.kw.
PARTURITION.kw.

LABOR, OBSTETRIC.kw.

OBSTETRIC LABOR, PREMATURE .kw.
pregnan$.ti,ab.
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7 (labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
8 ((during or giving or give) adj3 birth?).ti,ab.

9 or/1-8

10 PULMONARY VALVE STENOSIS.kw.

11  (pulmonary adj2 stenos$).ti,ab.

12  DUCTUS ARTERIOSUS, PATENT.kw.

13  (Paten$ adj2 ductus arteriosus).ti,ab.

14  MITRAL VALVE PROLAPSE kw.

15  (mitral valve? adj2 (prolapse? or floppy)).ti,ab.

16  click murmur syndrome?.ti,ab.

17  (Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.

18 HEART SEPTAL DEFECTS, ATRIAL.kw.

19 HEART SEPTAL DEFECTS, VENTRICULAR.kw.

20  ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
21  (persist$ adj2 ostium primum).ti,ab.

22  anomal$ pulmonary venous drain$.ti,ab.

23 CARDIAC COMPLEXES, PREMATURE.kw.

24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).ti,ab.

25  ((Atrial or ventricular) adj2 extrasystole?).ti,ab.

26 "TETRALOGY OF FALLOT".kw.

27  (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
28 ARRHYTHMIAS, CARDIAC.kw.

29  (arrhythmia? or dysrhythmia?).ti,ab.

30 (Atrial adj2 (Fibrillation or Flutter)).ti,ab.

31  (Bradycardia? or bradyarrhythmia?).ti,ab.

32  Brugada Syndrome.ti,ab.

33  (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
34  Heart Block.ti,ab.

35 Long QT Syndrome.ti,ab.

36 Parasystole.ti,ab.

37  Pre-Excitation Syndrome?.ti,ab.

38  Tachycardia?.ti,ab.

39  (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.

40 CARDIOMYOPATHY, HYPERTROPHIC.kw.

41  (Hypertrophic adj2 cardiomyopath$).ti,ab.

42  AORTIC VALVE INSUFFICIENCY .kw.

43 MITRAL VALVE INSUFFICIENCY .kw.

44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.

46 MARFAN SYNDROME.kw.
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47  (Marfan$ adj2 syndrome).ti,ab.

48 AORTIC DISEASES.kw.

49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50  Aortitis.ti,ab.

51  Loeys-Dietz Syndrome.ti,ab.

52  Leriche Syndrome.ti,ab.

53 AORTIC COARCTATION.kw.

54  (Coarctation? adj10 (repair$ or surgery)).ti,ab.

55 HEART VALVE PROSTHESIS.kw.

56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
57 "TRANSPOSITION OF GREAT VESSELS".kw.

58 (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE.kw.

60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.

61 CORONARY DISEASE.kw.

62  (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.

63 HEART DEFECTS, CONGENITAL.kw.

64  Cyanotic heart disease?.ti,ab.

65 (complex$ adj10 congenital$ heart disease?).ti,ab.
66 PULMONARY HYPERTENSION.kw.

67  (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.

68 VENTRICULAR DYSFUNCTION.kw.

69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
70  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.

71 (CARDIOMYOPATHIES and TIME FACTORS).kw.
72  (previous$ adj5 cardiomyopath$).ti,ab.

73 MITRAL VALVE STENOSIS.kw.

74  (mitral adj2 stenos?s).ti,ab.

75 AORTIC VALVE STENOSIS.kw.

76  (aort$ adj2 stenos?s).ti,ab.

77 AORTIC COARCTATION.kw.

78 (Coarctation? adj3 aort$).ti,ab.

79  or/10-78
80 9 and 79
81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR .kw.
82  0r/80-81

83 (HEMODYNAMICS and MONITORING, PHYSIOLOGIC).kw.
84  (h?emodynamic? adj5 monitor$).ti,ab.

85  (input? adj5 output? adj5 (chart? or monitor$)).ti,ab.

86 URINARY CATHETERS.kw.
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87 URINARY CATHETERIZATION.kw.

88  ((urinary or urethral or ureteral) adj3 catheter$).ti,ab.

89  urometer?.ti,ab.

90  (urine adj3 output?).ti,ab.

91  ((invasive$ or non-invasive$) adj5 monitor$).ti,ab.

92 (VASCULAR ACCESS DEVICES and MONITORING, PHYSIOLOGIC).kw.
93 (CATHETERS, INDWELLING and MONITORING, PHYSIOLOGIC).kw.
94  (CARDIAC CATHETERIZATION and MONITORING, PHYSIOLOGIC).kw.
95  ((arterial line? or catheter$) adj5 monitor$).ti,ab.

96  (vascular access adj3 (device? or port)).ti,ab.

97 (CENTRAL VENOUS PRESSURE and MONITORING, PHYSIOLOGIC).kw.
98  ((central adj2 (venous or vein) adj2 pressure?) and monitor$).ti,ab.
99  (CVP and monitor$).ti,ab.

100 (CARDIAC OUTPUT and MONITORING, PHYSIOLOGIC).kw.
101 (cardiac adj3 output? adj5 monitor$).ti,ab.

102 (PULMONARY ARTERY and THERMODILUTION).kw.

103 (pulmonary arter$ adj3 thermodilution).ti,ab.

104 pulmonary artery floatation catheter$.ti,ab.

105 PAFC.ti,ab.

106 Lithium dilution cardiac output?.ti,ab.

107 LiDCO.ti,ab.

108 Pulse contour analysis system?.ti,ab.

109 pulse indicator continuous cardiac output.ti,ab.

110 PiCCO.ti,ab.

111 FloTrac.ti,ab.

112 Oesophageal Doppler.ti,ab.

113 ((Doppler or ultrasound or ultrasonic$) adj5 cardiac output?).ti,ab.
114 ultrasonic cardiac output monitor$.ti,ab.

115 USCOM.ti,ab.

116 (Thoracic adj3 bioreactance).ti,ab.

117 NICOM.ti,ab.

118 (Trans thoracic echo$ or Transthoracic echo$).ti,ab.

119 TTE.ti,ab.

120 (trans oesophageal echo$ or transoesophageal echo$).ti,ab.

121 TOE.ti,ab.

122 non-invasive blood pressure.ti,ab.

123 NIBP.ti,ab.

124 oxygen saturation.ti,ab.

125 0r/83-124

126 ELECTROCARDIOGRAPHY .kw.

127 electrocardiogra$.ti,ab.
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128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

145
146
147
148
149
150
151
152
153
154
155
156

ECG.ti,ab.

or/126-128

HEMODYNAMICS.kw.

h?emodynamic?.ti,ab.

0r/130-131

(BODY FLUIDS and MONITORING, PHYSIOLOGIC).kw.
((fluid? or water or blood or plasma? or serum? or urine) adj5 monitor$).ti,ab.
0r/133-134

HYPOVOLEMIA kw.

hypovol?emi$.ti,ab.

hypervol?emi$.ti,ab.

(fluid? adj3 overload$).ti,ab.

((@abnormal$ or reduc$ or increase$) adj3 blood volume?).ti,ab.
0r/136-140

UK Obstetric Surveillance System.ti,ab.

UKOSS.ti,ab.

"Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".ti,ab.

MBRRACE.ti,ab.

Scottish confidential audit of severe maternal morbidity.ti,ab.
SCASMM .ti,ab.

"Confidential Enquiry into Maternal and Child Health".ti,ab.
CEMACH.ti,ab.

or/142-149

82 and 125

82 and 129 and 132

82 and 135

82 and 141

82 and 150

or/151-155

Database: Database of Abstracts of Reviews of Effects

© 00 N O U A W NP

PREGNANCY.kw.

PERIPARTUM PERIOD.kw.

PARTURITION.kw.

LABOR, OBSTETRIC.kw.

OBSTETRIC LABOR, PREMATURE .kw.

pregnan$.tw,tx.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).tw,tx.
((during or giving or give) adj3 birth?).tw,tx.

or/1-8
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10 PULMONARY VALVE STENOSIS.kw.
11  (pulmonary adj2 stenos$).tw,tx.
12 DUCTUS ARTERIOSUS, PATENT.kw.
13  (Paten$ adj2 ductus arteriosus).tw,tx.
14  MITRAL VALVE PROLAPSE .kw.
15 (mitral valve? adj2 (prolapse? or floppy)).tw,tx.
16  click murmur syndrome?.tw,tx.
17  (Repair$ adj3 lesion? adj3 (heart? or cardiac)).tw,tx.
18 HEART SEPTAL DEFECTS, ATRIAL.kw.
19 HEART SEPTAL DEFECTS, VENTRICULAR.kw.
20  ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).tw,tx.
21  (persist$ adj2 ostium primum).tw,tx.
22  anomal$ pulmonary venous drain$.tw,tx.
23 CARDIAC COMPLEXES, PREMATURE.kw.
24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).tw,tx.
25  ((Atrial or ventricular) adj2 extrasystole?).tw,tx.
26  "TETRALOGY OF FALLOT".kw.
27  (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).tw,tx.
28 ARRHYTHMIAS, CARDIAC.kw.
29  (arrhythmia? or dysrhythmia?).tw,tx.
30 (Atrial adj2 (Fibrillation or Flutter)).tw,tx.
31 (Bradycardia? or bradyarrhythmia?).tw,tx.
32 Brugada Syndrome.tw,tx.
33  (premature adj2 (atrial or ventricular) adj2 contraction?).tw,tx.
34  Heart Block.tw,tx.
35 Long QT Syndrome.tw,tx.
36  Parasystole.tw,tx.
37 Pre-Excitation Syndrome?.tw,tx.
38  Tachycardia?.tw,tx.
39  (Ventricular adj2 (Fibrillation or Flutter)).tw,tx.
40 CARDIOMYOPATHY, HYPERTROPHIC.kw.
41  (Hypertrophic adj2 cardiomyopath$).tw,tx.
42 AORTIC VALVE INSUFFICIENCY .kw.
43  MITRAL VALVE INSUFFICIENCY .kw.
44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).tw,tx.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).tw,tx.
46 MARFAN SYNDROME.kw.
47  (Marfan$ adj2 syndrome).tw,tx.
48 AORTIC DISEASES.kw.
49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).tw,tx.
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50  Aotrtitis.tw,tx.

51  Loeys-Dietz Syndrome.tw,tx.

52  Leriche Syndrome.tw,tx.

53 AORTIC COARCTATION.kw.

54  (Coarctation? adj10 (repair$ or surgery)).tw,tx.

55 HEART VALVE PROSTHESIS . kw.

56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).tw,tx.
57 "TRANSPOSITION OF GREAT VESSELS".kw.

58 (Transpos$ adj2 great adj2 (vessels or arteries)).tw,tx.
59 FONTAN PROCEDURE.kw.

60 (Fontan$ adj2 (circulat$ or procedure?)).tw,tx.

61 CORONARY DISEASE .kw.

62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).tw,tx.

63 HEART DEFECTS, CONGENITAL.kw.

64  Cyanotic heart disease?.tw,tx.

65  (complex$ adj10 congenital$ heart disease?).tw,tx.
66 PULMONARY HYPERTENSION.kw.

67  (Pulmonary adj2 arter$ adj2 hypertens$).tw,tx.

68 VENTRICULAR DYSFUNCTION.kw.

69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).tw,tx.
70  (systemic$ adj2 ventric$ adj2 dysfuncti$).tw,tx.

71 (CARDIOMYOPATHIES and TIME FACTORS).kw.
72  (previous$ adj5 cardiomyopath$).tw,tx.

73 MITRAL VALVE STENOSIS.kw.

74  (mitral adj2 stenos?s).tw,tx.

75 AORTIC VALVE STENOSIS.kw.

76  (aort$ adj2 stenos?s).tw,tx.

77 AORTIC COARCTATION.kw.

78  (Coarctation? adj3 aort$).tw,tx.

79  or/10-78
80 9and79
81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR kw.
82  0r/80-81

83 (HEMODYNAMICS and MONITORING, PHYSIOLOGIC).kw.
84  (h?emodynamic? adj5 monitor$).tw,tx.

85  (input? adj5 output? adj5 (chart? or monitor$)).tw,tx.

86 URINARY CATHETERS.kw.

87 URINARY CATHETERIZATION.kw.

88  ((urinary or urethral or ureteral) adj3 catheter$).tw,tx.

89  urometer?.tw,tx.
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90

91

92

93

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

Searches

(urine adj3 output?).tw,tx.

((invasive$ or non-invasive$) adj5 monitor$).tw,tx.

(VASCULAR ACCESS DEVICES and MONITORING, PHYSIOLOGIC).kw.
(CATHETERS, INDWELLING and MONITORING, PHYSIOLOGIC).kw.
(CARDIAC CATHETERIZATION and MONITORING, PHYSIOLOGIC).kw.
((arterial line? or catheter$) adj5 monitor$).tw,tx.

(vascular access adj3 (device? or port)).tw,tx.

(CENTRAL VENOUS PRESSURE and MONITORING, PHYSIOLOGIC).kw.
((central adj2 (venous or vein) adj2 pressure?) and monitor$).tw,tx.
(CVP and monitor$).tw,tx.

(CARDIAC OUTPUT and MONITORING, PHYSIOLOGIC).kw.
(cardiac adj3 output? adj5 monitor$).tw,tx.

(PULMONARY ARTERY and THERMODILUTION).kw.
(pulmonary arter$ adj3 thermodilution).tw,tx.

pulmonary artery floatation catheter$.tw,tx.

PAFC.tw,tx.

Lithium dilution cardiac output?.tw,tx.

LiDCO.tw,tx.

Pulse contour analysis system?.tw,tx.

pulse indicator continuous cardiac output.tw,tx.

PiCCO.tw,tx.

FloTrac.tw,tx.

Oesophageal Doppler.tw,tx.

((Doppler or ultrasound or ultrasonic$) adj5 cardiac output?).tw,tx.
ultrasonic cardiac output monitor$.tw,tx.

USCOM.tw,tx.

(Thoracic adj3 bioreactance).tw,tx.

NICOM.tw,tx.

(Trans thoracic echo$ or Transthoracic echo$).tw,tx.

TTE.tw,tx.

(trans oesophageal echo$ or transoesophageal echo$).tw,tx.
TOE.tw,tx.

non-invasive blood pressure.tw,tx.

NIBP.tw,tx.

oxygen saturation.tw,tx.

or/83-124

ELECTROCARDIOGRAPHY .kw.

electrocardiogra$.tw,tx.

ECG.tw,tx.

or/126-128

HEMODYNAMICS.kw.
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131
132
133
134
135
136
137
138
139
140
141
142
143
144

145
146
147
148
149
150
151
152
153
154
155
156

h?emodynamic?.tw,tx.

or/130-131

(BODY FLUIDS and MONITORING, PHYSIOLOGIC).kw.
((fluid? or water or blood or plasma? or serum? or urine) adj5 monitor$).tw,tx.
or/133-134

HYPOVOLEMIA kw.

hypovol?emi$.tw,tx.

hypervol?emi$.tw,tx.

(fluid? adj3 overload$).tw,tx.

((@abnormal$ or reduc$ or increase$) adj3 blood volume?).tw,tx.
0r/136-140

UK Obstetric Surveillance System.tw,tx.

UKOSS.tw,tx.

"Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".tw,tx.

MBRRACE.tw,tx.

Scottish confidential audit of severe maternal morbidity.tw,tx.
SCASMM.tw,tx.

"Confidential Enquiry into Maternal and Child Health".tw,tx.
CEMACH.tw,tx.

or/142-149

82 and 125

82 and 129 and 132

82 and 135

82 and 141

82 and 150

or/151-155

Database: Health Technology Assessment
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PREGNANCY/

PERIPARTUM PERIOD/
PARTURITION/

exp LABOR, OBSTETRIC/
OBSTETRIC LABOR, PREMATURE/
pregnan$.tw.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).tw.
((during or giving or give) adj3 birth?).tw.
or/1-8

PULMONARY VALVE STENOSIS/
(pulmonary adj2 stenos$).tw.

DUCTUS ARTERIOSUS, PATENT/
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13  (Paten$ adj2 ductus arteriosus).tw.

14 MITRAL VALVE PROLAPSE/

15  (mitral valve? adj2 (prolapse? or floppy)).tw.

16  click murmur syndrome?.tw.

17  (Repair$ adj3 lesion? adj3 (heart? or cardiac)).tw.
18 HEART SEPTAL DEFECTS, ATRIAL/

19 HEART SEPTAL DEFECTS, VENTRICULAR/

20  ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).tw.
21  (persist$ adj2 ostium primum).tw.

22  anomal$ pulmonary venous drain$.tw.

23 exp CARDIAC COMPLEXES, PREMATURE/

24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).tw.

25  ((Atrial or ventricular) adj2 extrasystole?).tw.

26 "TETRALOGY OF FALLOT"/su [Surgery]

27  (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).tw.
28 exp ARRHYTHMIA/

29  (arrhythmia? or dysrhythmia?).tw.

30  (Atrial adj2 (Fibrillation or Flutter)).tw.

31  (Bradycardia? or bradyarrhythmia?).tw.

32  Brugada Syndrome.tw.

33  (premature adj2 (atrial or ventricular) adj2 contraction?).tw.
34  Heart Block.tw.

35 Long QT Syndrome.tw.

36  Parasystole.tw.

37 Pre-Excitation Syndrome?.tw.

38  Tachycardia?.tw.

39  (Ventricular adj2 (Fibrillation or Flutter)).tw.

40 exp CARDIOMYOPATHY, HYPERTROPHIC/

41 (Hypertrophic adj2 cardiomyopath$).tw.

42  AORTIC VALVE INSUFFICIENCY/

43 MITRAL VALVE INSUFFICIENCY/

44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).tw.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).tw.

46 MARFAN SYNDROME/

47  (Marfan$ adj2 syndrome).tw.

48  exp AORTIC DISEASES/

49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).tw.
50  Aotrtitis.tw.

51  Loeys-Dietz Syndrome.tw.

52  Leriche Syndrome.tw.
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53 AORTIC COARCTATION/su [Surgery]

54  (Coarctation? adj10 (repair$ or surgery)).tw.

55 HEART VALVE PROSTHESIS/

56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).tw.
57 "TRANSPOSITION OF GREAT VESSELS"/

58  (Transpos$ adj2 great adj2 (vessels or arteries)).tw.

59 FONTAN PROCEDURE/

60 (Fontan$ adj2 (circulat$ or procedure?)).tw.

61 exp CORONARY DISEASE/

62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).tw.

63 *HEART DEFECTS, CONGENITAL/

64  Cyanotic heart disease?.tw.

65 (complex$ adj10 congenital$ heart disease?).tw.

66 *PULMONARY HYPERTENSION/

67  (Pulmonary adj2 arter$ adj2 hypertens$).tw.

68 exp VENTRICULAR DYSFUNCTION/

69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).tw.
70  (systemic$ adj2 ventric$ adj2 dysfuncti$).tw.

71 exp *CARDIOMYOPATHIES/ and TIME FACTORS/
72  (previous$ adj5 cardiomyopath$).tw.

73 MITRAL VALVE STENOSIS/

74 (mitral adj2 stenos?s).tw.

75 exp AORTIC VALVE STENOSIS/

76  (aort$ adj2 stenos?s).tw.

77 AORTIC COARCTATION/

78  (Coarctation? adj3 aort$).tw.

79  or/10-78
80 9 and 79
81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
82  0r/80-81

83 HEMODYNAMICS/ and MONITORING, PHYSIOLOGIC/

84  (h?emodynamic? adj5 monitor$).tw.

85  (input? adj5 output? adj5 (chart? or monitor$)).tw.

86 URINARY CATHETERS/

87 URINARY CATHETERIZATION/

88  ((urinary or urethral or ureteral) adj3 catheter$).tw.

89  urometer?.tw.

90  (urine adj3 output?).tw.

91  ((invasive$ or non-invasive$) adj5 monitor$).tw.

92 CATHETERS, INDWELLING/ and MONITORING, PHYSIOLOGIC/
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93

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

Searches

exp Heart Catheterization/ and MONITORING, PHYSIOLOGIC/
((arterial line? or catheter$) adj5 monitor$).tw.

(vascular access adj3 (device? or port)).tw.

CENTRAL VENOUS PRESSURE/ and MONITORING, PHYSIOLOGIC/
((central adj2 (venous or vein) adj2 pressure?) and monitor$).tw.
(CVP and monitor$).tw.

CARDIAC OUTPUT/ and MONITORING, PHYSIOLOGIC/
(cardiac adj3 output? adj5 monitor$).tw.

PULMONARY ARTERY/ and THERMODILUTION/

(pulmonary arter$ adj3 thermodilution).tw.

pulmonary artery floatation catheter$.tw.

PAFC.tw.

Lithium dilution cardiac output?.tw.

LiDCO.tw.

Pulse contour analysis system?.tw.

pulse indicator continuous cardiac output.tw.

PIiCCO.tw.

FloTrac.tw.

Oesophageal Doppler.tw.

((Doppler or ultrasound or ultrasonic$) adj5 cardiac output?).tw.
ultrasonic cardiac output monitor$.tw.

USCOM.tw.

(Thoracic adj3 bioreactance).tw.

NICOM.tw.

(Trans thoracic echo$ or Transthoracic echo$).tw.

TTE.tw.

(trans oesophageal echo$ or transoesophageal echo$).tw.
TOE.tw.

non-invasive blood pressure.tw.

NIBP.tw.

oxygen saturation.tw.

or/83-123

ELECTROCARDIOGRAPHY/

electrocardiogra$.tw.

ECG.tw.

or/125-127

HEMODYNAMICS/

h?emodynamic?.tw.

0r/129-130

exp BODY FLUIDS/ and MONITORING, PHYSIOLOGIC/
((fluid? or water or blood or plasma? or serum? or urine) adj5 monitor$).tw.
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134
135
136
137
138
139
140
141
142
143

144
145
146
147
148
149
150
151
152
153
154
155

or/132-133

HYPOVOLEMIA/

hypovol?emi$.tw.

hypervol?emi$.tw.

(fluid? adj3 overload$).tw.

((@abnormal$ or reduc$ or increase$) adj3 blood volume?).tw.
or/135-139

UK Obstetric Surveillance System.tw.

UKOSS.tw.

"Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".tw.

MBRRACE.tw.

Scottish confidential audit of severe maternal morbidity.tw.
SCASMM.tw.

"Confidential Enquiry into Maternal and Child Health".tw.
CEMACH.tw.

0r/141-148

82 and 124

82 and 128 and 131

82 and 134

82 and 140

82 and 149

0r/150-154

Database: Embase
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*PREGNANCY/

*PERINATAL PERIOD/

exp *BIRTH/

exp *LABOR/

*PREMATURE LABOR/

*INTRAPARTUM CARE/

pregnan$.ti,ab.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
((during or giving or give) adj3 birth?).ti,ab.
or/1-9

PULMONARY VALVE STENOSIS/
(pulmonary adj2 stenos$).ti,ab.

PATENT DUCTUS ARTERIOSUS/

(Paten$ adj2 ductus arteriosus).ti,ab.

MITRAL VALVE PROLAPSE/

(mitral valve? adj2 (prolapse? or floppy)).ti,ab.
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17  click murmur syndrome?.ti,ab.

18 (Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.

19 HEART SEPTUM DEFECT/

20  ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
21  (persist$ adj2 ostium primum).ti,ab.

22  anomal$ pulmonary venous drain$.ti,ab.

23 EXTRASYSTOLE/

24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).ti,ab.

25  ((Atrial or ventricular) adj2 extrasystole?).ti,ab.

26  FALLOT TETRALOGY/su [Surgery]

27  (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
28  exp *HEART ARRHYTHMIA/

29  (arrhythmia? or dysrhythmia?).ti,ab.

30 (Atrial adj2 (Fibrillation or Flutter)).ti,ab.

31  (Bradycardia? or bradyarrhythmia?).ti,ab.

32  Brugada Syndrome.ti,ab.

33  (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
34  Heart Block.ti,ab.

35 Long QT Syndrome.ti,ab.

36  Parasystole.ti,ab.

37 Pre-Excitation Syndrome?.ti,ab.

38  Tachycardia?.ti,ab.

39  (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.

40 exp *HYPERTROPHIC CARDIOMYOPATHY/

41  (Hypertrophic adj2 cardiomyopath$).ti,ab.

42 AORTIC VALVE REGURGITATION/

43 MITRAL VALVE REGURGITATION/

44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.

46 MARFAN SYNDROME/

47  (Marfan$ adj2 syndrome).ti,ab.

48  exp *AORTA DISEASE/

49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50  Aotrtitis.ti,ab.

51  Loeys-Dietz Syndrome.ti,ab.

52  Leriche Syndrome.ti,ab.

53 AORTA COARCTATIONY/su [Surgery]

54  (Coarctation? adj10 (repair$ or surgery)).ti,ab.

55 exp *HEART VALVE PROSTHESIS/

56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
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57 GREAT VESSELS TRANSPOSITION/
58  (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE/
60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
61 exp *CORONARY ARTERY DISEASE/
62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.
63 CYANOTIC HEART DISEASE/
64  Cyanotic heart disease?.ti,ab.
65 *CONGENITAL HEART DISEASE/
66  (complex$ adj10 congenital$ heart disease?).ti,ab.
67 *PULMONARY HYPERTENSION/
68  (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.
69 exp *HEART VENTRICLE FAILURE/
70  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
71  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.
72 exp CARDIOMYOPATHY/ and TIME FACTOR/
73 (previous$ adj5 cardiomyopath$).ti,ab.
74 MITRAL VALVE STENOSIS/
75  (mitral adj2 stenos?s).ti,ab.
76 AORTA VALVE STENOSIS/
77  (aort$ adj2 stenos?s).ti,ab.
78 AORTA COARCTATION/
79  (Coarctation? adj3 aort$).ti,ab.
80 or/11-79
81 10 and 80
82 exp HEMODYNAMICS/ and PHYSIOLOGIC MONITORING/
83 exp HEMODYNAMIC MONITORING/
84  (h?emodynamic? adj5 monitor$).ti,ab.
85  (input? adj5 output? adj5 (chart? or monitor$)).ti,ab.
86 URINARY CATHETER/
87 URETHRAL CATHETER/
88 INDWELLING URINARY CATHETER/
89 BLADDER CATHETERIZATION/
90 URETHRAL CATHETERIZATION/
91  ((urinary or urethral or ureteral) adj3 catheter$).ti,ab.
92 urometer?.ti,ab.
93  (urine adj3 output?).ti,ab.
94  ((invasive$ or non-invasive$) adj5 monitor$).ti,ab.
95 VASCULAR ACCESS DEVICE/ and PHYSIOLOGIC MONITORING/
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96 ARTERIAL LINE.mp. and PHYSIOLOGIC MONITORING/ [mp=title, abstract, heading word,
drug trade name, original title, device manufacturer, drug manufacturer, device trade name,
keyword, floating subheading]

97  INDWELLING CATHETER/ and PHYSIOLOGIC MONITORING/
98 HEART CATHETERIZATION/ and PHYSIOLOGIC MONITORING/
99  ((arterial line? or catheter$) adj5 monitor$).ti,ab.

100 (vascular access adj3 (device? or port)).ti,ab.

101 CENTRAL VENOUS PRESSURE/ and PHYSIOLOGIC MONITORING/
102 ((central adj2 (venous or vein) adj2 pressure?) and monitor$).ti,ab.
103 (CVP and monitor$).ti,ab.

104 HEART OUTPUT/ and PHYSIOLOGIC MONITORING/

105 (cardiac adj3 output? adj5 monitor$).ti,ab.

106 PULMONARY ARTERY/ and THERMODILUTION/

107 (pulmonary arter$ adj3 thermodilution).ti,ab.

108 pulmonary artery floatation catheter$.ti,ab.

109 PAFC.ti,ab.

110 Lithium dilution cardiac output?.ti,ab.

111 LiDCO.ti,ab.

112 Pulse contour analysis system?.ti,ab.

113 pulse indicator continuous cardiac output.ti,ab.

114 PiCCO.ti,ab.

115 FloTrac.ti,ab.

116 Oesophageal Doppler.ti,ab.

117 ((Doppler or ultrasound or ultrasonic$) adj5 cardiac output?).ti,ab.
118 ultrasonic cardiac output monitor$.ti,ab.

119 USCOM.ti,ab.

120 (Thoracic adj3 bioreactance).ti,ab.

121 NICOM.ti,ab.

122 (Trans thoracic echo$ or Transthoracic echo$).ti,ab.

123 TTE.ti,ab.

124 (trans oesophageal echo$ or transoesophageal echo$).ti,ab.

125 TOE.ti,ab.

126 non-invasive blood pressure.ti,ab.

127 NIBP.ti,ab.

128 oxygen saturation.ti,ab.

129 o0r/82-128

130 ELECTROCARDIOGRAPHY/

131 electrocardiogra$.ti,ab.

132 ECG.ti,ab.

133 0r/130-132

134 exp HEMODYNAMICS/

135 h?emodynamic?.ti,ab.
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136 0r/134-135

137 ELECTROCARDIOGRAPHY MONITORING/

138 exp BODY FLUID/ and PHYSIOLOGIC MONITORING/

139 ((fluid? or water or blood or plasma? or serum? or urine) adj5 monitor$).ti,ab.
140 0r/138-139

141 HYPOVOLEMIA/

142 HYPERVOLEMIA/

143 hypovol?emis$.ti,ab.

144 hypervol?emi$.ti,ab.

145 (fluid? adj3 overload$).ti,ab.

146 ((abnormal$ or reduc$ or increase$) adj3 blood volume?).ti,ab.
147 or/141-146

148 UK Obstetric Surveillance System.ti,ab.

149 UKOSS.ti,ab.

150 "Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".ti,ab.

151 MBRRACE.ti,ab.

152 Scottish confidential audit of severe maternal morbidity.ti,ab.
153 SCASMM.ti,ab.

154 "Confidential Enquiry into Maternal and Child Health".ti,ab.
155 CEMACH.ti,ab.

156 o0r/148-155

157 81 and 129

158 81 and 133 and 136

159 81 and 137

160 81 and 140

161 81 and 147

162 81 and 156

163 o0r/157-162

164 limit 163 to english language

165 letter.pt. or LETTER/

166 note.pt.

167 editorial.pt.

168 CASE REPORT/ or CASE STUDY/

169 (letter or comment*).ti.

170 0or/165-169

171 RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
172 170 not 171

173 ANIMAL/ not HUMAN/

174 NONHUMAN/

175 exp ANIMAL EXPERIMENT/

Evidence reviews for heart disease
March 2019
201



Intrapartum care for women with existing medical conditions or obstetric complications and their
babies

176 exp EXPERIMENTAL ANIMAL/
177 ANIMAL MODEL/

178 exp RODENT/

179 (rat or rats or mouse or mice).ti.
180 or/172-179

181 164 not 180

Intrapartum care for women with cardiac disease — diagnosis of cardiomyopathy

Database: Medline; Medline EPub Ahead of Print; and Medline In-Process & Other Non-
Indexed Citations
# Searches
PREGNANCY/
PERIPARTUM PERIOD/
PARTURITION/
exp LABOR, OBSTETRIC/
OBSTETRIC LABOR, PREMATURE/
POSTPARTUM PERIOD/
pregnan$.ti,ab.
(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
((during or giving or give) adj3 birth?).ti,ab.
10 (postpartum or post-partum).ti,ab.
11 puerperium.ti,ab.
12 or/1-11
13 exp CARDIOMYOPATHIES/
14 cardiomyopath$.ti,ab.
15 myocardiopath$.ti,ab.
16 myocardial disease?.ti,ab.
17 Arrhythmogenic Right Ventricular Dysplasia.ti,ab.
18 Endocardial Fibroelastos?s.ti,ab.
19 (Isolated Noncompaction adj3 Ventricular Myocardium).ti,ab.
20 Endomyocardial Fibros?s.ti,ab.
21 (Glycogen Storage Disease adj3 (Type lIb or type 2b)).ti,ab.
22 ((antopol or danon) adj2 disease?).ti,ab.
23 (Kearn$ adj3 Syndrome).ti,ab.
24 Myocardial Reperfusion Injur$.ti,ab.
25 Myocarditi$.ti,ab.
26 Carditis.ti,ab.
27 Sarcoglycanopath$.ti,ab.
28 or/13-27
29 12 and 28
30 PPCM.ti,ab.
31 0r/29-30
32 BIOMARKERS/
33 Biomarker?.ti,ab.
34 NATRIURETIC PEPTIDE, BRAIN/
35 ((B-type or type-b or brain) adj3 natriuretic peptide?).ti,ab.
36 BNP.ti,ab.
37 exp ENZYMES/
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#  Searches

38 (enzyme? or biocatalyst?).ti,ab.

39 o0r/32-38

40 MEDICAL HISTORY TAKING/

41 (histor$ adj3 (take or taking)).ti,ab.

42 (histor$ adj3 clinical).ti,ab.

43 PHYSICAL EXAMINATION/

44  ((clinical$ or physical$) adj5 (examin$ or investigat$ or observ$)).ti,ab.

45 exp DYSPNEA/

46 Breathless$.ti,ab.

47 (Short$ adj2 breath$).ti,ab.

48 Dyspnea?.ti,ab.

49 Orthopnoea?.ti,ab.

50 PULMONARY EDEMA/

51 pulmonary edema?.ti,ab.

52 wet lung?.ti,ab.

53 exp TACHYCARDIA/

54 (tachycardi$ or tachyarrhythmi$).ti,ab.

55 Palpitat$.ti,ab.

56 exp CHEST PAIN/

57 (Chest? adj3 pain$).ti,ab.

58 angina pectoris.ti,ab.

59 stenocardia?.ti,ab.

60 ((unstable or stable or preinfarction) adj3 angina).ti,ab.

61 or/40-60

62 ((cardiomyopath$ or myocardiopath$ or myocardial disease? or PPCM or Arrhythmogenic
Right Ventricular Dysplasia or Endocardial Fibroelastos?s or (Isolated Noncompaction adj3
Ventricular Myocardium) or Endomyocardial Fibros?s or (Glycogen Storage Disease adj3
(Type llb or type 2b)) or ((antopol or danon) adj2 disease?) or (Kearn$ adj3 Syndrome) or
Myocardial Reperfusion Injur$ or Myocarditi$ or Carditis or Sarcoglycanopath$) adj5 (examin$
or investigat$ or observ$ or sign? or symptom$)).ti,ab.

63 exp DIAGNOSIS/

64 diagnos$.ti,ab.

65 0r/63-64

66 exp *CARDIOMYOPATHIES/di [Diagnosis]

67 31 and 39 and 65

68 31 and 61 and 65

69 12 and 62 and 65

70 12 and 66

71 or/67-70

72 limit 71 to english language

73 LETTER/

74 EDITORIAL/

75 NEWS/

76 exp HISTORICAL ARTICLE/

77 ANECDOTES AS TOPIC/

78 COMMENT/

79 CASE REPORT/

80 (letter or comment*).ti.

81 or/73-80

82 RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.

83 81 not 82

84 ANIMALS/ not HUMANS/
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86
87
88
89
90
91

exp ANIMALS, LABORATORY/
exp ANIMAL EXPERIMENTATION/
exp MODELS, ANIMAL/

exp RODENTIA/

(rat or rats or mouse or mice).ti.
or/83-89

72 not 90

Database: Cochrane Central Register of Controlled Trials
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PREGNANCY/

PERIPARTUM PERIOD/

PARTURITION/

exp LABOR, OBSTETRIC/

OBSTETRIC LABOR, PREMATURE/
POSTPARTUM PERIOD/

pregnan$.ti,ab,kw.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab,kw.
((during or giving or give) adj3 birth?).ti,ab.
(postpartum or post-partum).ti,ab,kw.
puerperium.ti,ab,kw.

or/1-11

exp CARDIOMYOPATHIES/
cardiomyopath$.ti,ab,kw.

myocardiopath$.ti,ab,kw.

myocardial disease?.ti,ab,kw.

Arrhythmogenic Right Ventricular Dysplasia.ti,ab,kw.
Endocardial Fibroelastos?s.ti,ab,kw.

(Isolated Noncompaction adj3 Ventricular Myocardium).ti,ab.
Endomyocardial Fibros?s.ti,ab,kw.

(Glycogen Storage Disease adj3 (Type llb or type 2b)).ti,ab.
((antopol or danon) adj2 disease?).ti,ab.

(Kearn$ adj3 Syndrome).ti,ab.

Myocardial Reperfusion Injur$.ti,ab,kw.
Myocarditi$.ti,ab,kw.

Carditis.ti,ab,kw.

Sarcoglycanopath$.ti,ab,kw.

or/13-27

12 and 28

PPCM.ti,ab.

or/29-30
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32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

63
64
65
66
67
68

Searches

BIOMARKERS/

Biomarker?.ti,ab,kw.

NATRIURETIC PEPTIDE, BRAIN/
((B-type or type-b or brain) adj3 natriuretic peptide?).ti,ab.
BNP.ti,ab.

exp ENZYMES/

(enzyme? or biocatalyst?).ti,ab.

or/32-38

MEDICAL HISTORY TAKING/

(histor$ adj3 (take or taking)).ti,ab.
(histor$ adj3 clinical).ti,ab.

PHYSICAL EXAMINATION/

((clinical$ or physical$) adj5 (examin$ or investigat$ or observ$)).ti,ab.
exp DYSPNEA/

Breathless$.ti,ab,kw.

(Short$ adj2 breath$).ti,ab.
Dyspnea?.ti,ab,kw.
Orthopnoea?.ti,ab,kw.

PULMONARY EDEMA/

pulmonary edema?.ti,ab,kw.

wet lung?.ti,ab.

exp TACHYCARDIA/

(tachycardi$ or tachyarrhythmis$).ti,ab,kw.
Palpitat$.ti,ab.

exp CHEST PAIN/

(Chest? adj3 pain$).ti,ab.

angina pectoris.ti,ab,kw.
stenocardia?.ti,ab,kw.

((unstable or stable or preinfarction) adj3 angina).ti,ab.
or/40-60

((cardiomyopath$ or myocardiopath$ or myocardial disease? or PPCM or Arrhythmogenic
Right Ventricular Dysplasia or Endocardial Fibroelastos?s or (Isolated Noncompaction adj3
Ventricular Myocardium) or Endomyocardial Fibros?s or (Glycogen Storage Disease adj3
(Type llb or type 2b)) or ((antopol or danon) adj2 disease?) or (Kearn$ adj3 Syndrome) or
Myocardial Reperfusion Injur$ or Myocarditi$ or Carditis or Sarcoglycanopath$) adj5 (examin$
or investigat$ or observ$ or sign? or symptoms$)).ti,ab.

exp DIAGNOSIS/

diagnos$.ti,ab,kw.

0r/63-64

exp *CARDIOMYOPATHIES/di [Diagnosis]
31 and 39 and 65

31 and 61 and 65
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69
70
71

12 and 62 and 65
12 and 66
or/67-70

Database: Cochrane Database of Systematic Reviews
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PREGNANCY .kw.

PERIPARTUM PERIOD.kw.

PARTURITION.Kkw.

LABOR, OBSTETRIC.kw.

OBSTETRIC LABOR, PREMATURE .kw.

POSTPARTUM PERIOD.kw.

pregnan$.ti,ab.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
((during or giving or give) adj3 birth?).ti,ab.

(postpartum or post-partum).ti,ab.

puerperium.ti,ab.

or/1-11

CARDIOMYOPATHIES.kw.

cardiomyopath$.ti,ab.

myocardiopath$.ti,ab.

myocardial disease?.ti,ab.

Arrhythmogenic Right Ventricular Dysplasia.ti,ab.
Endocardial Fibroelastos?s.ti,ab.

(Isolated Noncompaction adj3 Ventricular Myocardium).ti,ab.
Endomyocardial Fibros?s.ti,ab.

(Glycogen Storage Disease adj3 (Type llb or type 2b)).ti,ab.
((antopol or danon) adj2 disease?).ti,ab.

(Kearn$ adj3 Syndrome).ti,ab.

Myocardial Reperfusion Injur$.ti,ab.

Myocarditi$.ti,ab.

Carditis.ti,ab.

Sarcoglycanopath$.ti,ab.

or/13-27

12 and 28

PPCM.ti,ab.

or/29-30

BIOMARKERS.kw.

Biomarker?.ti,ab.

NATRIURETIC PEPTIDE, BRAIN.kw.

((B-type or type-b or brain) adj3 natriuretic peptide?).ti,ab.
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o
36

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

63
64
65
66
67
68
69

BNP.ti,ab.

ENZYMES.kw.

(enzyme? or biocatalyst?).ti,ab.
or/32-38

MEDICAL HISTORY TAKING.kw.
(histor$ adj3 (take or taking)).ti,ab.
(histor$ adj3 clinical).ti,ab.

PHYSICAL EXAMINATION.kw.
((clinical$ or physical$) adj5 (examin$ or investigat$ or observ$)).ti,ab.
DYSPNEA .kw.

Breathless$.ti,ab.

(Short$ adj2 breath$).ti,ab.
Dyspnea?.ti,ab.

Orthopnoea?.ti,ab.

PULMONARY EDEMA.kw.
pulmonary edema?.ti,ab.

wet lung?.ti,ab.

TACHYCARDIA kw.

(tachycardi$ or tachyarrhythmi$).ti,ab.
Palpitat$.ti,ab.

CHEST PAIN.kw.

(Chest? adj3 pain$).ti,ab.

angina pectoris.ti,ab.
stenocardia?.ti,ab.

((unstable or stable or preinfarction) adj3 angina).ti,ab.
or/40-60

((cardiomyopath$ or myocardiopath$ or myocardial disease? or PPCM or Arrhythmogenic
Right Ventricular Dysplasia or Endocardial Fibroelastos?s or (Isolated Noncompaction adj3
Ventricular Myocardium) or Endomyocardial Fibros?s or (Glycogen Storage Disease adj3
(Type lIb or type 2b)) or ((antopol or danon) adj2 disease?) or (Kearn$ adj3 Syndrome) or
Myocardial Reperfusion Injur$ or Myocarditi$ or Carditis or Sarcoglycanopath$) adj5 (examin$
or investigat$ or observ$ or sign? or symptoms$)).ti,ab.

DIAGNOSIS.kw.
diagnos$.ti,ab.
or/63-64

31 and 39 and 65
31 and 61 and 65
12 and 62 and 65
0r/66-68

Database: Database of Abstracts of Reviews of Effects

1

PREGNANCY .kw.
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Searches

PERIPARTUM PERIOD.kw.

PARTURITION.kw.

LABOR, OBSTETRIC.kw.

OBSTETRIC LABOR, PREMATURE .kw.
POSTPARTUM PERIOD.kw.

pregnan$.tw,tx.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).tw,tx.
((during or giving or give) adj3 birth?).tw,tx.
(postpartum or post-partum).tw,tx.
puerperium.tw,tx.

or/1-11

CARDIOMYOPATHIES.kw.
cardiomyopath$.tw,tx.

myocardiopath$.tw,tx.

myocardial disease?.tw,tx.

Arrhythmogenic Right Ventricular Dysplasia.tw,tx.
Endocardial Fibroelastos?s.tw,tx.

(Isolated Noncompaction adj3 Ventricular Myocardium).tw,tx.
Endomyocardial Fibros?s.tw,tx.

(Glycogen Storage Disease adj3 (Type llb or type 2b)).tw,tx.
((antopol or danon) adj2 disease?).tw,tx.

(Kearn$ adj3 Syndrome).tw,tx.

Myocardial Reperfusion Injur$.tw,tx.
Myocarditi$.tw,tx.

Carditis.tw,tx.

Sarcoglycanopath$.tw,tx.

or/13-27

12 and 28

PPCM.tw,tx.

or/29-30

BIOMARKERS.kw.

Biomarker?.tw,tx.

NATRIURETIC PEPTIDE, BRAIN.kw.

((B-type or type-b or brain) adj3 natriuretic peptide?).tw,tx.
BNP.tw,tx.

ENZYMES.kw.

(enzyme? or biocatalyst?).tw,tx.

or/32-38

MEDICAL HISTORY TAKING.kw.

(histor$ adj3 (take or taking)).tw,tx.

(histor$ adj3 clinical).tw,tx.

PHYSICAL EXAMINATION.kw.

((clinical$ or physical$) adj5 (examin$ or investigat$ or observs$)).tw,tx.
DYSPNEA .kw.

Breathless$.tw,tx.

(Short$ adj2 breath$).tw,tx.

Dyspnea?.tw,tx.

Orthopnoea?.tw,tx.

PULMONARY EDEMA .kw.

pulmonary edema?.tw,tx.

wet lung?.tw,tx.

TACHYCARDIA kw.
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(tachycardi$ or tachyarrhythmis$).tw,tx.

55 Palpitat$.tw,tx.

56 CHEST PAIN.kw.

57 (Chest? adj3 pain$).tw,tx.

58 angina pectoris.tw,tx.

59 stenocardia?.tw,tx.

60 ((unstable or stable or preinfarction) adj3 angina).tw,tx.

61 0r/40-60

62 ((cardiomyopath$ or myocardiopath$ or myocardial disease? or PPCM or Arrhythmogenic
Right Ventricular Dysplasia or Endocardial Fibroelastos?s or (Isolated Noncompaction adj3
Ventricular Myocardium) or Endomyocardial Fibros?s or (Glycogen Storage Disease adj3
(Type lIb or type 2b)) or ((antopol or danon) adj2 disease?) or (Kearn$ adj3 Syndrome) or
Myocardial Reperfusion Injur$ or Myocarditi$ or Carditis or Sarcoglycanopath$) adj5 (examin$
or investigat$ or observ$ or sign? or symptoms)).tw,tx.

63 DIAGNOSIS.kw.

64 diagnos$.tw,tx.

65 0r/63-64

66 31 and 39 and 65

67 31 and 61 and 65

68 12 and 62 and 65

69 0r/66-68

Database: Health Technology Assessment
L
PREGNANCY/
PERIPARTUM PERIOD/
PARTURITION/
exp LABOR, OBSTETRIC/
OBSTETRIC LABOR, PREMATURE/
POSTPARTUM PERIOD/
pregnan$.tw.
(labo?r or childbirth or partu$ or intra?part$ or peri?part$).tw.
((during or giving or give) adj3 birth?).tw.
(postpartum or post-partum).tw.
puerperium.tw.
or/1-11
exp CARDIOMYOPATHIES/
cardiomyopath$.tw.
myocardiopath$.tw.
myocardial disease?.tw.
Arrhythmogenic Right Ventricular Dysplasia.tw.
Endocardial Fibroelastos?s.tw.
(Isolated Noncompaction adj3 Ventricular Myocardium).tw.
Endomyocardial Fibros?s.tw.
(Glycogen Storage Disease adj3 (Type llb or type 2b)).tw.
((antopol or danon) adj2 disease?).tw.
(Kearn$ adj3 Syndrome).tw.
Myocardial Reperfusion Injur$.tw.
Myocarditi$.tw.
Carditis.tw.
Sarcoglycanopath$.tw.
or/13-27
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# searches

29 12 and 28

30 PPCM.tw.

31 0r/29-30

32 BIOMARKERS/

33 Biomarker?.tw.

34 NATRIURETIC PEPTIDE, BRAIN/

35 ((B-type or type-b or brain) adj3 natriuretic peptide?).tw.

36 BNP.tw.

37 exp ENZYMES/

38 (enzyme? or biocatalyst?).tw.

39 or/32-38

40 MEDICAL HISTORY TAKING/

41 (histor$ adj3 (take or taking)).tw.

42 (histor$ adj3 clinical).tw.

43 PHYSICAL EXAMINATION/

44  ((clinical$ or physical$) adj5 (examin$ or investigat$ or observ$)).tw.

45 exp DYSPNEA/

46 Breathless$.tw.

47 (Short$ adj2 breath$).tw.

48 Dyspnea?.tw.

49 Orthopnoea?.tw.

50 PULMONARY EDEMA/

51 pulmonary edema?.tw.

52 wet lung?.tw.

53 exp TACHYCARDIA/

54 (tachycardi$ or tachyarrhythmi$).tw.

55 Palpitat$.tw.

56 exp CHEST PAIN/

57 (Chest? adj3 pain$).tw.

58 angina pectoris.tw.

59 stenocardia?.tw.

60 ((unstable or stable or preinfarction) adj3 angina).tw.

61 0r/40-60

62 ((cardiomyopath$ or myocardiopath$ or myocardial disease? or PPCM or Arrhythmogenic
Right Ventricular Dysplasia or Endocardial Fibroelastos?s or (Isolated Noncompaction adj3
Ventricular Myocardium) or Endomyocardial Fibros?s or (Glycogen Storage Disease adj3
(Type lIb or type 2b)) or ((antopol or danon) adj2 disease?) or (Kearn$ adj3 Syndrome) or
Myocardial Reperfusion Injur$ or Myocarditi$ or Carditis or Sarcoglycanopath$) adj5 (examin$
or investigat$ or observ$ or sign? or symptoms)).tw.

63 exp DIAGNOSIS/

64 diagnos$.tw.

65 0r/63-64

66 exp *CARDIOMYOPATHIES/di [Diagnosis]

67 31 and 39 and 65

68 31 and 61 and 65

69 12 and 62 and 65

70 12 and 66

71 or/67-70

Database: Embase

1 *PREGNANCY/
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Searches

*PERINATAL PERIOD/

exp *BIRTH/

exp *LABOR/

*PREMATURE LABOR/

*PUERPERIUM/

*INTRAPARTUM CARE/

pregnan$.ti,ab.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
((during or giving or give) adj3 birth?).ti,ab.
(postpartum or post-partum).ti,ab.
puerperium.ti,ab.

or/1-12

exp CARDIOMYOPATHY/

cardiomyopath$.ti,ab.

myocardiopath$.ti,ab.

myocardial disease?.ti,ab.

Arrhythmogenic Right Ventricular Dysplasia.ti,ab.
Endocardial Fibroelastos?s.ti,ab.

(Isolated Noncompaction adj3 Ventricular Myocardium).ti,ab.
Endomyocardial Fibros?s.ti,ab.

(Glycogen Storage Disease adj3 (Type llb or type 2b)).ti,ab.
((antopol or danon) adj2 disease?).ti,ab.

(Kearn$ adj3 Syndrome).ti,ab.

Myocardial Reperfusion Injur$.ti,ab.
Myocarditi$.ti,ab.

Carditis.ti,ab.

Sarcoglycanopath$.ti,ab.

or/14-28

13 and 29

PPCM.ti,ab.

or/30-31

BIOLOGICAL MARKER/

Biomarker?.ti,ab.

BRAIN NATRIURETIC PEPTIDE/

((B-type or type-b or brain) adj3 natriuretic peptide?).ti,ab.
BNP.ti,ab.

exp ENZYME/

(enzyme? or biocatalyst?).ti,ab.

or/33-39

exp ANAMNESIS/

(histor$ adj3 (take or taking)).ti,ab.

(histor$ adj3 clinical).ti,ab.

*PHYSICAL EXAMINATION/

((clinical$ or physical$) adj5 (examin$ or investigat$ or observ$)).ti,ab.
exp DYSPNEA/

Breathless$.ti,ab.

(Short$ adj2 breath$).ti,ab.

Dyspnea?.ti,ab.

Orthopnoea?.ti,ab.

LUNG EDEMA/

pulmonary edema?.ti,ab.

wet lung?.ti,ab.
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#  Searches

54 exp TACHYCARDIA/

55 (tachycardi$ or tachyarrhythmi$).ti,ab.

56 Palpitat$.ti,ab.

57 THORAX PAIN/

58 (Chest? adj3 pain$).ti,ab.

59 ANGINA PECTORIS/

60 angina pectoris.ti,ab.

61 stenocardia?.ti,ab.

62 ((unstable or stable or preinfarction) adj3 angina).ti,ab.

63 0r/41-62

64 ((cardiomyopath$ or myocardiopath$ or myocardial disease? or PPCM or Arrhythmogenic
Right Ventricular Dysplasia or Endocardial Fibroelastos?s or (Isolated Noncompaction adj3
Ventricular Myocardium) or Endomyocardial Fibros?s or (Glycogen Storage Disease adj3
(Type llb or type 2b)) or ((antopol or danon) adj2 disease?) or (Kearn$ adj3 Syndrome) or
Myocardial Reperfusion Injur$ or Myocarditi$ or Carditis or Sarcoglycanopath$) adj5 (examin$
or investigat$ or observ$ or sign? or symptoms$)).ti,ab.

65 DIAGNOSIS/ or DIAGNOSTIC ACCURACY/ or DIAGNOSTIC ERROR/ or DIFFERENTIAL
DIAGNOSIS/ or EARLY DIAGNOSIS/

66 diagnos$.ti,ab.

67 0r/65-66

68 exp *CARDIOMYOPATHY/di [Diagnosis]

69 32and 40 and 67

70 32and 63 and 67

71 13 and 64 and 67

72 13 and 68

73 0r/69-72

74 limit 73 to english language

75 letter.pt. or LETTER/

76 note.pt.

77 editorial.pt.

78 CASE REPORT/ or CASE STUDY/

79 (letter or comment?*).ti.

80 or/75-79

81 RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.

82 80not81

83 ANIMAL/ not HUMAN/

84 NONHUMAN/

85 exp ANIMAL EXPERIMENT/

86 exp EXPERIMENTAL ANIMAL/

87 ANIMAL MODEL/

88 exp RODENT/

89 (rat or rats or mouse or mice).ti.

90 o0r/82-89

91 74 not90
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Intrapartum care for women with cardiac disease — management of
cardiomyopathy

Database: Medline; Medline EPub Ahead of Print; and Medline In-Process & Other Non-
Indexed Citations

# Searches
PREGNANCY/

PERIPARTUM PERIOD/

PARTURITION/

exp LABOR, OBSTETRIC/

OBSTETRIC LABOR, PREMATURE/

pregnan$.ti,ab.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
((during or giving or give) adj3 birth?).ti,ab.

or/1-8

exp CARDIOMYOPATHIES/

cardiomyopath$.ti,ab.

myocardiopath$.ti,ab.

© 00 N O Ul A WDN P

el el =
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myocardial disease?.ti,ab.

PPCM.ti,ab.

Arrhythmogenic Right Ventricular Dysplasia.ti,ab.
Endocardial Fibroelastos?s.ti,ab.

(Isolated Noncompaction adj3 Ventricular Myocardium).ti,ab.
Endomyocardial Fibros?s.ti,ab.

(Glycogen Storage Disease adj3 (Type llb or type 2b)).ti,ab.
((antopol or danon) adj2 disease?).ti,ab.

(Kearn$ adj3 Syndrome).ti,ab.

Myocardial Reperfusion Injur$.ti,ab.

Myocarditi$.ti,ab.

Carditis.ti,ab.

Sarcoglycanopath$.ti,ab.

or/10-25

DISEASE MANAGEMENT/

manag$.ti,ab.

or/27-28

BROMOCRIPTINE/

Bromocriptine.mp.

ERGOLINES/

Cabergoline.mp.

or/30-33

9 and 26 and 29

9 and 26 and 34

PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
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38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

34 and 37

35 or 36 or 38

limit 39 to english language
LETTER/

EDITORIAL/

NEWS/

exp HISTORICAL ARTICLE/
ANECDOTES AS TOPIC/
COMMENT/

CASE REPORT/

(letter or comment*).ti.

or/41-48

RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
49 not 50

ANIMALS/ not HUMANS/

exp ANIMALS, LABORATORY/
exp ANIMAL EXPERIMENTATION/
exp MODELS, ANIMAL/

exp RODENTIA/

(rat or rats or mouse or mice).ti.
or/51-57

40 not 58

Database: Cochrane Central Register of Controlled Trials
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PREGNANCY/

PERIPARTUM PERIOD/

PARTURITION/

exp LABOR, OBSTETRIC/

OBSTETRIC LABOR, PREMATURE/
pregnan$.ti,ab,kw.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab,kw.
((during or giving or give) adj3 birth?).ti,ab.

or/1-8

exp CARDIOMYOPATHIES/
cardiomyopath$.ti,ab,kw.

myocardiopath$.ti,ab,kw.

myocardial disease?.ti,ab,kw.

PPCM.ti,ab.

Arrhythmogenic Right Ventricular Dysplasia.ti,ab,kw.
Endocardial Fibroelastos?s.ti,ab,kw.
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17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

(Isolated Noncompaction adj3 Ventricular Myocardium).ti,ab.
Endomyocardial Fibros?s.ti,ab,kw.

(Glycogen Storage Disease adj3 (Type llb or type 2b)).ti,ab.
((antopol or danon) adj2 disease?).ti,ab.

(Kearn$ adj3 Syndrome).ti,ab.

Myocardial Reperfusion Injur$.ti,ab,kw.
Myocarditi$.ti,ab,kw.

Carditis.ti,ab,kw.

Sarcoglycanopath$.ti,ab,kw.

or/10-25

DISEASE MANAGEMENT/

manag$.ti,ab.

or/27-28

BROMOCRIPTINE/

Bromocriptine.mp.

ERGOLINES/

Cabergoline.mp.

or/30-33

9 and 26 and 29

9 and 26 and 34

PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
34 and 37

35 or 36 or 38

Database: Cochrane Database of Systematic Reviews
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PREGNANCY .kw.

PERIPARTUM PERIOD.kw.

PARTURITION.kw.

LABOR, OBSTETRIC.kw.

OBSTETRIC LABOR, PREMATURE .kw.
pregnan$.ti,ab.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
((during or giving or give) adj3 birth?).ti,ab.
or/1-8

CARDIOMYOPATHIES.kw.
cardiomyopath$.ti,ab.

myocardiopath$.ti,ab.

myocardial disease?.ti,ab.

PPCM.ti,ab.

Arrhythmogenic Right Ventricular Dysplasia.ti,ab.
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16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Endocardial Fibroelastos?s.ti,ab.

(Isolated Noncompaction adj3 Ventricular Myocardium).ti,ab.
Endomyocardial Fibros?s.ti,ab.

(Glycogen Storage Disease adj3 (Type llb or type 2b)).ti,ab.
((antopol or danon) adj2 disease?).ti,ab.

(Kearn$ adj3 Syndrome).ti,ab.

Myocardial Reperfusion Injur$.ti,ab.

Myocarditi$.ti,ab.

Carditis.ti,ab.

Sarcoglycanopath$.ti,ab.

or/10-25

DISEASE MANAGEMENT .kw.

manag$.ti,ab.

or/27-28

BROMOCRIPTINE.kw.

Bromocriptine.mp.

ERGOLINES.kw.

Cabergoline.mp.

or/30-33

9 and 26 and 29

9 and 26 and 34

PREGNANCY COMPLICATIONS, CARDIOVASCULAR .kw.
34 and 37

35 or 36 or 38

Database: Database of Abstracts of Reviews of Effects
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PREGNANCY .kw.

PERIPARTUM PERIOD.kw.
PARTURITION.kw.

LABOR, OBSTETRIC.kw.

OBSTETRIC LABOR, PREMATURE.kw.
pregnan$.tw,tx.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).tw,tx.
((during or giving or give) adj3 birth?).tw,tx.
or/1-8

CARDIOMYOPATHIES.kw.
cardiomyopath$.tw,tx.
myocardiopath$.tw,tx.

myocardial disease?.tw,tx.

PPCM.tw,tx.
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Arrhythmogenic Right Ventricular Dysplasia.tw,tx.
Endocardial Fibroelastos?s.tw,tx.

(Isolated Noncompaction adj3 Ventricular Myocardium).tw,tx.
Endomyocardial Fibros?s.tw,tx.

(Glycogen Storage Disease adj3 (Type llb or type 2b)).tw,tx.
((antopol or danon) adj2 disease?).tw,tx.

(Kearn$ adj3 Syndrome).tw,tx.

Myocardial Reperfusion Injur$.tw,tx.

Myocarditi$.tw,tx.

Carditis.tw,tx.

Sarcoglycanopath$.tw,tx.

or/10-25

DISEASE MANAGEMENT .kw.

manag$.tw,tx.

or/27-28

BROMOCRIPTINE.kw.

Bromocriptine.tw,tx.

ERGOLINES .kw.

Cabergoline.tw,tx.

or/30-33

9 and 26 and 29

9 and 26 and 34

PREGNANCY COMPLICATIONS, CARDIOVASCULAR.kw.
34 and 37

35 or 36 or 38

Database: Health Technology Assessment
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PREGNANCY/

PERIPARTUM PERIOD/
PARTURITION/

exp LABOR, OBSTETRIC/

OBSTETRIC LABOR, PREMATURE/
pregnan$.tw.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).tw.
((during or giving or give) adj3 birth?).tw.
or/1-8

exp CARDIOMYOPATHIES/
cardiomyopath$.tw.

myocardiopath$.tw.

myocardial disease?.tw.
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14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

PPCM.tw.

Arrhythmogenic Right Ventricular Dysplasia.tw.
Endocardial Fibroelastos?s.tw.

(Isolated Noncompaction adj3 Ventricular Myocardium).tw.
Endomyocardial Fibros?s.tw.

(Glycogen Storage Disease adj3 (Type llb or type 2b)).tw.
((antopol or danon) adj2 disease?).tw.

(Kearn$ adj3 Syndrome).tw.

Myocardial Reperfusion Injur$.tw.

Myocarditi$.tw.

Carditis.tw.

Sarcoglycanopath$.tw.

or/10-25

DISEASE MANAGEMENT/

manag$.tw.

or/27-28

BROMOCRIPTINE/

Bromocriptine.mp.

ERGOLINES/

Cabergoline.mp.

or/30-33

9 and 26 and 29

9 and 26 and 34

PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
34 and 37

35 or 36 or 38

Database: Embase

1
2
3
4
5
6
7
8
9

10
11
12

*PREGNANCY/

*PERINATAL PERIOD/

exp *BIRTH/

exp *LABOR/

*PREMATURE LABOR/

*INTRAPARTUM CARE/

pregnan$.ti,ab.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
((during or giving or give) adj3 birth?).ti,ab.
or/1-9

exp CARDIOMYOPATHY/
cardiomyopath$.ti,ab.
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13 myocardiopath$.ti,ab.

14 myocardial disease?.ti,ab.

15 PPCM.ti,ab.

16 Arrhythmogenic Right Ventricular Dysplasia.ti,ab.

17 Endocardial Fibroelastos?s.ti,ab.

18 (Isolated Noncompaction adj3 Ventricular Myocardium).ti,ab.
19 Endomyocardial Fibros?s.ti,ab.

20 (Glycogen Storage Disease adj3 (Type llIb or type 2b)).ti,ab.
21 ((antopol or danon) adj2 disease?).ti,ab.

22 (Kearn$ adj3 Syndrome).ti,ab.

23 Myocardial Reperfusion Injur$.ti,ab.

24  Myocarditi$.ti,ab.

25 Carditis.ti,ab.

26 Sarcoglycanopath$.ti,ab.

27 or/11-26

28 DISEASE MANAGEMENT/

29 manag$.ti,ab.

30 o0r/28-29

31 BROMOCRIPTINE/

32 Bromocriptine.mp.

33 CABERGOLINE/

34 Cabergoline.mp.

35 or/31-34

36 10 and 27 and 30

37 10 and 27 and 35

38 PERIPARTUM CARDIOMYOPATHY/dm [Disease Management]
39 PERIPARTUM CARDIOMYOPATHY/dt [Drug Therapy]
40 0r/36-39

41 limit 40 to english language

42 letter.pt. or LETTER/

43 note.pt.

44  editorial.pt.

45 CASE REPORT/ or CASE STUDY/

46 (letter or comment*).ti.

47 or/42-46

48 RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
49 47 not48

50 ANIMAL/ not HUMAN/

51 NONHUMAN/

52 exp ANIMAL EXPERIMENT/

53 exp EXPERIMENTAL ANIMAL/
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54
55
56
57
58

ANIMAL MODEL/

exp RODENT/

(rat or rats or mouse or mice).ti.
0r/49-56

41 not 57

Intrapartum care for women with cardiac disease — anaesthesia

Database: Medline; Medline EPub Ahead of Print; and Medline In-Process & Other Non-
Indexed Citations
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25
26
27
28
29
30

PREGNANCY/

PERIPARTUM PERIOD/

PARTURITION/

exp LABOR, OBSTETRIC/

OBSTETRIC LABOR, PREMATURE/
pregnan$.ti,ab.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
((during or giving or give) adj3 birth?).ti,ab.

or/1-8

PULMONARY VALVE STENOSIS/

(pulmonary adj2 stenos$).ti,ab.

DUCTUS ARTERIOSUS, PATENT/

(Paten$ adj2 ductus arteriosus).ti,ab.

MITRAL VALVE PROLAPSE/

(mitral valve? adj2 (prolapse? or floppy)).ti,ab.

click murmur syndrome?.ti,ab.

(Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.
HEART SEPTAL DEFECTS, ATRIAL/

HEART SEPTAL DEFECTS, VENTRICULAR/
((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
(persist$ adj2 ostium primum).ti,ab.

anomal$ pulmonary venous drain$.ti,ab.

exp CARDIAC COMPLEXES, PREMATURE/

((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).ti,ab.

((Atrial or ventricular) adj2 extrasystole?).ti,ab.
"TETRALOGY OF FALLOT"/su [Surgery]

(tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
exp *ARRHYTHMIAS, CARDIAC/

(arrhythmia? or dysrhythmia?).ti,ab.

(Atrial adj2 (Fibrillation or Flutter)).ti,ab.
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# Searches

31 (Bradycardia? or bradyarrhythmia?).ti,ab.

32 Brugada Syndrome.ti,ab.

33 (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
34 Heart Block.ti,ab.

35 Long QT Syndrome.ti,ab.

36 Parasystole.ti,ab.

37 Pre-Excitation Syndrome?.ti,ab.

38 Tachycardia?.ti,ab.

39 (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.

40 exp CARDIOMYOPATHY, HYPERTROPHIC/

41 (Hypertrophic adj2 cardiomyopath$).ti,ab.

42 AORTIC VALVE INSUFFICIENCY/

43 MITRAL VALVE INSUFFICIENCY/

44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45 ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.

46 MARFAN SYNDROME/

47 (Marfan$ adj2 syndrome).ti,ab.

48 exp AORTIC DISEASES/

49 (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50 Aortitis.ti,ab.

51 Loeys-Dietz Syndrome.ti,ab.

52 Leriche Syndrome.ti,ab.

53  AORTIC COARCTATION/su [Surgery]

54 (Coarctation? adj10 (repair$ or surgery)).ti,ab.

55 HEART VALVE PROSTHESIS/

56 ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
57 "TRANSPOSITION OF GREAT VESSELS"/

58 (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE/

60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.

61 exp CORONARY DISEASE/

62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.

63 *HEART DEFECTS, CONGENITAL/

64 Cyanotic heart disease?.ti,ab.

65 (complex$ adj10 congenital$ heart disease?).ti,ab.

66 *PULMONARY HYPERTENSION/

67 (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.

68 exp VENTRICULAR DYSFUNCTION/

69 ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
70 (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.
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71 exp *CARDIOMYOPATHIES/ and TIME FACTORS/
72 (previous$ adj5 cardiomyopath$).ti,ab.

73 MITRAL VALVE STENOSIS/

74 (mitral adj2 stenos?s).ti,ab.

75 exp AORTIC VALVE STENOSIS/

76 (aort$ adj2 stenos?s).ti,ab.

77 AORTIC COARCTATION/

78 (Coarctation? adj3 aort$).ti,ab.

79 or/10-78
80 9 and 79
81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
82 or/80-81

83 exp ANESTHESIA, CONDUCTION/

84 ((nerve or ganglion or plexus) adj3 block$).ti,ab.

85 (an?esthe$ adj5 (conduction or region$ or caudal$ or local$ or spinal$)).ti,ab.
86 epidural$.ti,ab.

87 CSE.ti,ab.

88 ((nerve or ganglion or plexus or neuraxial$) adj5 block$).ti,ab.

89 (neuraxial$ adj5 an?esthe$).ti,ab.

90 or/83-89

91 exp ANESTHESIA, GENERAL/

92  (an?esthe$ adj5 (general$ or inhal$ or closed circuit or rebreath$ or re-breath$ or rectal$ or
balanced)).ti,ab.

93 0r/91-92

94 RISK/

95 RISK ASSESSMENT/

96 risk?.ti,ab.

97 "DRUG-RELATED SIDE EFFECTS AND ADVERSE REACTIONS"/
98 (adverse$ adj3 (effect? or event? or reaction?)).ti,ab.
99 harm$.ti,ab.

100 THERAPEUTIC USES/

101 (therapeutic$ adj3 (effect? or use?)).ti,ab.

102 benefi$.ti,ab.

103 effective$.ti,ab.

104 efficacy.ti,ab.

105 o0r/94-104

106 COMPARATIVE EFFECTIVENESS RESEARCH/
107 Comparative Study.pt.

108 (compar$ adj3 (study or studies or research$)).ti,ab.
109 0r/106-108

110 ANESTHESIA, OBSTETRICAL/ae [Adverse Effects]
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111  exp ANESTHESIA, CONDUCTION/ae [Adverse Effects]
112 exp ANESTHESIA, CONDUCTION/tu [Therapeutic Use]
113 exp ANESTHESIA, GENERAL/ae [Adverse Effects]

114 or/110-113

115 ANESTHESIA, OBSTETRICAL/mt [Methods]

116 (an?esthe$ adj5 manag$).ti.

117 UK Obstetric Surveillance System.ti,ab.

118 UKOSS.ti,ab.

119 “"Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".ti,ab.

120 MBRRACE.ti,ab.

121 Scottish confidential audit of severe maternal morbidity.ti,ab.
122 SCASMM.ti,ab.

123 "Confidential Enquiry into Maternal and Child Health".ti,ab.
124 CEMACH.ti,ab.

125 or/117-124

126 82 and 90 and 93

127 82 and (90 or 93) and 105

128 82 and (90 or 93) and 109

129 82 and 114

130 82 and 115

131 82 and 116

132 82 and 125

133 0r/126-132

134 limit 133 to english language

135 LETTER/

136 EDITORIAL/

137 NEWS/

138 exp HISTORICAL ARTICLE/

139 ANECDOTES AS TOPIC/

140 COMMENT/

141 CASE REPORT/

142  (letter or comment*).ti.

143 or/135-142

144 RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
145 143 not 144

146 ANIMALS/ not HUMANS/

147 exp ANIMALS, LABORATORY/
148 exp ANIMAL EXPERIMENTATION/
149 exp MODELS, ANIMAL/

150 exp RODENTIA/

Evidence reviews for heart disease
March 2019
223



Intrapartum care for women with existing medical conditions or obstetric complications and their
babies

151 (rat or rats or mouse or mice).ti.
152 or/145-151
153 134 not 152

Database: Cochrane Central Register of Controlled Trials

1 PREGNANCY/

2 PERIPARTUM PERIOD/

3 PARTURITION/

4 exp LABOR, OBSTETRIC/

5 OBSTETRIC LABOR, PREMATURE/

6 pregnan$.ti,ab,kw.

7 (labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab,kw.
8 ((during or giving or give) adj3 birth?).ti,ab.

9 or/1-8

10 PULMONARY VALVE STENOSIS/

11 (pulmonary adj2 stenos$).ti,ab.

12 DUCTUS ARTERIOSUS, PATENT/

13 (Paten$ adj2 ductus arteriosus).ti,ab.

14 MITRAL VALVE PROLAPSE/

15 (mitral valve? adj2 (prolapse? or floppy)).ti,ab.

16 click murmur syndrome?.ti,ab,kw.

17 (Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.

18 HEART SEPTAL DEFECTS, ATRIAL/

19 HEART SEPTAL DEFECTS, VENTRICULAR/

20 ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
21 (persist$ adj2 ostium primum).ti,ab.

22 anomal$ pulmonary venous drain$.ti,ab,kw.

23 exp CARDIAC COMPLEXES, PREMATURE/

24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$

or complice?)).ti,ab.
25 ((Atrial or ventricular) adj2 extrasystole?).ti,ab.
26 "TETRALOGY OF FALLOT"/su [Surgery]
27 (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
28 exp *ARRHYTHMIAS, CARDIAC/
29 (arrhythmia? or dysrhythmia?).ti,ab,kw.
30 (Atrial adj2 (Fibrillation or Flutter)).ti,ab.
31 (Bradycardia? or bradyarrhythmia?).ti,ab,kw.
32 Brugada Syndrome.ti,ab,kw.
33 (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
34 Heart Block.ti,ab,kw.
35 Long QT Syndrome.ti,ab,kw.
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36 Parasystole.ti,ab,kw.
37 Pre-Excitation Syndrome?.ti,ab,kw.
38 Tachycardia?.ti,ab,kw.
39 (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.
40 exp CARDIOMYOPATHY, HYPERTROPHIC/
41 (Hypertrophic adj2 cardiomyopath$).ti,ab.
42 AORTIC VALVE INSUFFICIENCY/
43 MITRAL VALVE INSUFFICIENCY/
44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45 ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.
46 MARFAN SYNDROME/
47 (Marfan$ adj2 syndrome).ti,ab.
48 exp AORTIC DISEASES/
49 (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50 Aortitis.ti,ab,kw.
51 Loeys-Dietz Syndrome.ti,ab,kw.
52 Leriche Syndrome.ti,ab,kw.
53 AORTIC COARCTATION/su [Surgery]
54 (Coarctation? adj10 (repair$ or surgery)).ti,ab.
55 HEART VALVE PROSTHESIS/
56 ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
57 "TRANSPOSITION OF GREAT VESSELS"/
58 (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE/
60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
61 exp CORONARY DISEASE/
62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.
63 *HEART DEFECTS, CONGENITAL/
64 Cyanotic heart disease?.ti,ab,kw.
65 (complex$ adj10 congenital$ heart disease?).ti,ab.
66 *PULMONARY HYPERTENSION/
67 (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.
68 exp VENTRICULAR DYSFUNCTION/
69 ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
70 (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.
71 exp *CARDIOMYOPATHIES/ and TIME FACTORS/
72 (previous$ adj5 cardiomyopath$).ti,ab.
73 MITRAL VALVE STENOSIS/
74 (mitral adj2 stenos?s).ti,ab.
75 exp AORTIC VALVE STENOSIS/
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76 (aort$ adj2 stenos?s).ti,ab.
77 AORTIC COARCTATION/
78 (Coarctation? adj3 aort$).ti,ab.
79 or/10-78
80 9 and 79
81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
82 or/80-81
83 exp ANESTHESIA, CONDUCTION/
84 ((nerve or ganglion or plexus) adj3 block$).ti,ab.
85 (an?esthe$ adj5 (conduction or region$ or caudal$ or local$ or spinal$)).ti,ab.
86 epidural$.ti,ab,kw.
87 CSE.ti,ab.
88 ((nerve or ganglion or plexus or neuraxial$) adj5 block$).ti,ab.
89 (neuraxial$ adj5 an?esthe$).ti,ab.
90 or/83-89
91 exp ANESTHESIA, GENERAL/
92 (an?esthe$ adj5 (general$ or inhal$ or closed circuit or rebreath$ or re-breath$ or rectal$ or
balanced)).ti,ab.
93 or/91-92
94 RISK/
95 RISK ASSESSMENT/
96 risk?.ti,ab.
97 "DRUG-RELATED SIDE EFFECTS AND ADVERSE REACTIONS"/
98 (adverse$ adj3 (effect? or event? or reaction?)).ti,ab.
99 harm$.ti,ab.
100 THERAPEUTIC USES/
101 (therapeutic$ adj3 (effect? or use?)).ti,ab.
102 benefis.ti,ab.
103 effective$.ti,ab.
104 efficacy.ti,ab.
105 or/94-104
106 COMPARATIVE EFFECTIVENESS RESEARCH/
107 Comparative Study.pt.
108 (compar$ adj3 (study or studies or research$)).ti,ab.
109 0r/106-108
110 ANESTHESIA, OBSTETRICAL/ae [Adverse Effects]
111 exp ANESTHESIA, CONDUCTION/ae [Adverse Effects]
112 exp ANESTHESIA, CONDUCTION/tu [Therapeutic Use]
113 exp ANESTHESIA, GENERAL/ae [Adverse Effects]
114 or/110-113
115 ANESTHESIA, OBSTETRICAL/mt [Methods]
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116
117
118
119

120
121
122
123
124
125
126
127
128
129
130
131
132
133

(an?esthe$ adj5 manag$).ti.
UK Obstetric Surveillance System.ti,ab.
UKOSS.ti,ab.

"Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".ti,ab.

MBRRACE.ti,ab.

Scaottish confidential audit of severe maternal morbidity.ti,ab.
SCASMM.ti,ab.

"Confidential Enquiry into Maternal and Child Health".ti,ab.
CEMACH.ti,ab.

or/117-124

82 and 90 and 93

82 and (90 or 93) and 105

82 and (90 or 93) and 109

82 and 114

82 and 115

82 and 116

82 and 125

or/126-132

Database: Cochrane Database of Systematic Reviews
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PREGNANCY .kw.

PERIPARTUM PERIOD.kw.

PARTURITION.kw.

LABOR, OBSTETRIC.kw.

OBSTETRIC LABOR, PREMATURE .kw.

pregnan$.ti,ab.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
((during or giving or give) adj3 birth?).ti,ab.

or/1-8

PULMONARY VALVE STENOSIS.kw.

(pulmonary adj2 stenos$).ti,ab.

DUCTUS ARTERIOSUS, PATENT .kw.

(Paten$ adj2 ductus arteriosus).ti,ab.

MITRAL VALVE PROLAPSE .kw.

(mitral valve? adj2 (prolapse? or floppy)).ti,ab.

click murmur syndrome?.ti,ab.

(Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.

HEART SEPTAL DEFECTS, ATRIAL.kw.

HEART SEPTAL DEFECTS, VENTRICULAR.kw.

((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
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21 (persist$ adj2 ostium primum).ti,ab.
22 anomal$ pulmonary venous drain$.ti,ab.
23 CARDIAC COMPLEXES, PREMATURE .kw.
24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).ti,ab.
25 ((Atrial or ventricular) adj2 extrasystole?).ti,ab.
26 "TETRALOGY OF FALLOT".kw.
27 (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
28  ARRHYTHMIAS, CARDIAC.kw.
29 (arrhythmia? or dysrhythmia?).ti,ab.
30 (Atrial adj2 (Fibrillation or Flutter)).ti,ab.
31 (Bradycardia? or bradyarrhythmia?).ti,ab.
32 Brugada Syndrome.ti,ab.
33 (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
34 Heart Block.ti,ab.
35 Long QT Syndrome.ti,ab.
36 Parasystole.ti,ab.
37 Pre-Excitation Syndrome?.ti,ab.
38 Tachycardia?.ti,ab.
39 (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.
40 CARDIOMYOPATHY, HYPERTROPHIC.kw.
41 (Hypertrophic adj2 cardiomyopath$).ti,ab.
42 AORTIC VALVE INSUFFICIENCY .kw.
43 MITRAL VALVE INSUFFICIENCY .kw.
44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45 ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.
46 MARFAN SYNDROME.kw.
47 (Marfan$ adj2 syndrome).ti,ab.
48  AORTIC DISEASES.kw.
49 (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50 Aortitis.ti,ab.
51 Loeys-Dietz Syndrome.ti,ab.
52 Leriche Syndrome.ti,ab.
53  AORTIC COARCTATION.kw.
54 (Coarctation? adj10 (repair$ or surgery)).ti,ab.
55 HEART VALVE PROSTHESIS.kw.
56 ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
57 "TRANSPOSITION OF GREAT VESSELS".kw.
58 (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE.kw.
60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
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61 CORONARY DISEASE .kw.

62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.

63 HEART DEFECTS, CONGENITAL.kw.

64 Cyanotic heart disease?.ti,ab.

65 (complex$ adj10 congenital$ heart disease?).ti,ab.
66 PULMONARY HYPERTENSION.kw.

67 (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.

68 VENTRICULAR DYSFUNCTION.kw.

69 ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
70 (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.

71 (CARDIOMYOPATHIES and TIME FACTORS).kw.
72 (previous$ adj5 cardiomyopath$).ti,ab.

73 MITRAL VALVE STENOSIS.kw.

74 (mitral adj2 stenos?s).ti,ab.

75 AORTIC VALVE STENOSIS.kw.

76 (aort$ adj2 stenos?s).ti,ab.

77 AORTIC COARCTATION.kw.

78 (Coarctation? adj3 aort$).ti,ab.

79 or/10-78
80 9 and 79
81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR .kw.
82 or/80-81

83 ANESTHESIA, CONDUCTION.kw.

84 ((nerve or ganglion or plexus) adj3 block$).ti,ab.

85 (an?esthe$ adj5 (conduction or region$ or caudal$ or local$ or spinal$)).ti,ab.
86 epidural$.ti,ab.

87 CSE.ti,ab.

88 ((nerve or ganglion or plexus or neuraxial$) adj5 block$).ti,ab.

89 (neuraxial$ adj5 an?esthe$).ti,ab.

90 or/83-89

91 ANESTHESIA, GENERAL.kw.

92 (an?esthe$ adj5 (general$ or inhal$ or closed circuit or rebreath$ or re-breath$ or rectal$ or
balanced)).ti,ab.

93 0r/91-92

94 RISK.kw.

95 RISK ASSESSMENT .kw.

96 risk?.ti,ab.

97 "DRUG-RELATED SIDE EFFECTS AND ADVERSE REACTIONS".kw.
98 (adverse$ adj3 (effect? or event? or reaction?)).ti,ab.

99 harm$.ti,ab.

100 THERAPEUTIC USES.kw.
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101
102
103
104
105
106
107
108
109
110
111
112
113

114
115
116
117
118
119
120
121
122
123
124
125

(therapeutic$ adj3 (effect? or use?)).ti,ab.
benefi$.ti,ab.

effective$.ti,ab.

efficacy.ti,ab.

or/94-104

COMPARATIVE EFFECTIVENESS RESEARCH.kw.
Comparative Study.pt.

(compar$ adj3 (study or studies or research$)).ti,ab.
0r/106-108

(an?esthe$ adj5 manag$).ti.

UK Obstetric Surveillance System.ti,ab.
UKOSS.ti,ab.

"Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".ti,ab.

MBRRACE.ti,ab.

Scottish confidential audit of severe maternal morbidity.ti,ab.
SCASMM .ti,ab.

"Confidential Enquiry into Maternal and Child Health".ti,ab.
CEMACH.ti,ab.

or/111-118

82 and 90 and 93

82 and (90 or 93) and 105

82 and (90 or 93) and 109

82 and 110

82 and 119

or/120-124

Database: Database of Abstracts of Reviews of Effects
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PREGNANCY .kw.

PERIPARTUM PERIOD.kw.
PARTURITION.kw.

LABOR, OBSTETRIC.kw.

OBSTETRIC LABOR, PREMATURE.kw.
pregnan$.tw,tx.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).tw,tx.
((during or giving or give) adj3 birth?).tw,tx.
or/1-8

PULMONARY VALVE STENOSIS.kw.
(pulmonary adj2 stenos$).tw,tx.

DUCTUS ARTERIOSUS, PATENT .kw.
(Paten$ adj2 ductus arteriosus).tw,tx.
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14 MITRAL VALVE PROLAPSE.kw.

15 (mitral valve? adj2 (prolapse? or floppy)).tw,tx.

16 click murmur syndrome?.tw, tx.

17 (Repair$ adj3 lesion? adj3 (heart? or cardiac)).tw,tx.
18 HEART SEPTAL DEFECTS, ATRIAL.kw.

19 HEART SEPTAL DEFECTS, VENTRICULAR .kw.
20  ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).tw,tx.
21 (persist$ adj2 ostium primum).tw,tx.

22 anomal$ pulmonary venous drain$.tw,tx.

23 CARDIAC COMPLEXES, PREMATURE.kw.

24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).tw,tx.

25 ((Atrial or ventricular) adj2 extrasystole?).tw,tx.

26 "TETRALOGY OF FALLOT".kw.

27 (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).tw,tx.
28  ARRHYTHMIAS, CARDIAC.kw.

29 (arrhythmia? or dysrhythmia?).tw,tx.

30 (Atrial adj2 (Fibrillation or Flutter)).tw,tx.

31 (Bradycardia? or bradyarrhythmia?).tw,tx.

32 Brugada Syndrome.tw,tx.

33 (premature adj2 (atrial or ventricular) adj2 contraction?).tw,tx.
34 Heart Block.tw,tx.

35 Long QT Syndrome.tw,tx.

36 Parasystole.tw,tx.

37 Pre-Excitation Syndrome?.tw,tx.

38 Tachycardia?.tw,tx.

39 (Ventricular adj2 (Fibrillation or Flutter)).tw,tx.

40 CARDIOMYOPATHY, HYPERTROPHIC.kw.

41 (Hypertrophic adj2 cardiomyopath$).tw,tx.

42 AORTIC VALVE INSUFFICIENCY .kw.

43 MITRAL VALVE INSUFFICIENCY .kw.

44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).tw,tx.
45 ((mitral or aort$) adj2 valv$ adj2 insufficien$).tw,tx.

46 MARFAN SYNDROME.kw.

47 (Marfan$ adj2 syndrome).tw,tx.

48 AORTIC DISEASES .kw.

49 (aort$ adj2 (disease? or aneurysm? or ruptur$)).tw,tx.
50 Aortitis.tw, tx.

51 Loeys-Dietz Syndrome.tw,tx.

52 Leriche Syndrome.tw,tx.

53  AORTIC COARCTATION.kw.
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54 (Coarctation? adj10 (repair$ or surgery)).tw,tx.

55 HEART VALVE PROSTHESIS.kw.

56 ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).tw,tx.

57 "TRANSPOSITION OF GREAT VESSELS" kw.

58 (Transpos$ adj2 great adj2 (vessels or arteries)).tw,tx.

59 FONTAN PROCEDURE.kw.

60 (Fontan$ adj2 (circulat$ or procedure?)).tw,tx.

61 CORONARY DISEASE .kw.

62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).tw,tx.

63 HEART DEFECTS, CONGENITAL.kw.

64 Cyanotic heart disease?.tw,tx.

65 (complex$ adj10 congenital$ heart disease?).tw,tx.

66 PULMONARY HYPERTENSION.kw.

67 (Pulmonary adj2 arter$ adj2 hypertens$).tw,tx.

68 VENTRICULAR DYSFUNCTION.kw.

69 ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).tw,tx.

70 (systemic$ adj2 ventric$ adj2 dysfuncti$).tw,tx.

71 (CARDIOMYOPATHIES and TIME FACTORS).kw.

72 (previous$ adj5 cardiomyopath$).tw,tx.

73 MITRAL VALVE STENOSIS.kw.

74 (mitral adj2 stenos?s).tw,tx.

75 AORTIC VALVE STENOSIS.kw.

76 (aort$ adj2 stenos?s).tw,tx.

77 AORTIC COARCTATION.kw.

78 (Coarctation? adj3 aort$).tw,tx.

79 or/10-78

80 9 and 79

81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR.kw.

82 or/80-81

83 ANESTHESIA, CONDUCTION.kw.

84 ((nerve or ganglion or plexus) adj3 block$).tw,tx.

85 (an?esthe$ adj5 (conduction or region$ or caudal$ or local$ or spinal$)).tw,tx.

86 epidural$.tw,tx.

87 CSE.tw,tx.

88 ((nerve or ganglion or plexus or neuraxial$) adj5 block$).tw,tx.

89  (neuraxial$ adj5 an?esthe$).tw,tx.

90 0r/83-89

91 ANESTHESIA, GENERAL.kw.

92 (an?esthe$ adj5 (general$ or inhal$ or closed circuit or rebreath$ or re-breath$ or rectal$ or
balanced)).tw,tx.

93 or/91-92
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94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113

114
115
116
117
118
119
120
121
122
123
124
125

RISK.kw.

RISK ASSESSMENT .kw.

risk?.tw,tx.

"DRUG-RELATED SIDE EFFECTS AND ADVERSE REACTIONS".kw.
(adverse$ adj3 (effect? or event? or reaction?)).tw,tx.
harm$.tw,tx.

THERAPEUTIC USES.kw.

(therapeutic$ adj3 (effect? or use?)).tw,tx.
benefi$.tw,tx.

effective$.tw,tx.

efficacy.tw,tx.

or/94-104

COMPARATIVE EFFECTIVENESS RESEARCH.kw.
Comparative Study.pt.

(compar$ adj3 (study or studies or research$)).tw,tx.
0r/106-108

(an?esthe$ adj5 manag$).ti.

UK Obstetric Surveillance System.tw,tx.
UKOSS.tw, tx.

"Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".tw,tx.

MBRRACE.tw,tx.

Scottish confidential audit of severe maternal morbidity.tw,tx.
SCASMM.tw,tx.

"Confidential Enquiry into Maternal and Child Health".tw,tx.
CEMACH.tw,tx.

or/111-118

82 and 90 and 93

82 and (90 or 93) and 105

82 and (90 or 93) and 109

82 and 110

82 and 119

or/120-124

Database: Health Technology Assessment
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PREGNANCY/

PERIPARTUM PERIOD/
PARTURITION/

exp LABOR, OBSTETRIC/
OBSTETRIC LABOR, PREMATURE/
pregnan$.tw.
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7 (labo?r or childbirth or partu$ or intra?part$ or peri?part$).tw.
8 ((during or giving or give) adj3 birth?).tw.

9 or/1-8

10 PULMONARY VALVE STENOSIS/

11  (pulmonary adj2 stenos$).tw.

12 DUCTUS ARTERIOSUS, PATENT/

13 (Paten$ adj2 ductus arteriosus).tw.

14 MITRAL VALVE PROLAPSE/

15 (mitral valve? adj2 (prolapse? or floppy)).tw.

16 click murmur syndrome?.tw.

17 (Repair$ adj3 lesion? adj3 (heart? or cardiac)).tw.

18 HEART SEPTAL DEFECTS, ATRIAL/

19 HEART SEPTAL DEFECTS, VENTRICULAR/

20 ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).tw.
21 (persist$ adj2 ostium primum).tw.

22 anomal$ pulmonary venous drain$.tw.

23 exp CARDIAC COMPLEXES, PREMATURE/

24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).tw.

25 ((Atrial or ventricular) adj2 extrasystole?).tw.

26 "TETRALOGY OF FALLOT"/su [Surgery]

27 (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).tw.
28 exp ARRHYTHMIA/

29 (arrhythmia? or dysrhythmia?).tw.

30 (Atrial adj2 (Fibrillation or Flutter)).tw.

31 (Bradycardia? or bradyarrhythmia?).tw.

32 Brugada Syndrome.tw.

33 (premature adj2 (atrial or ventricular) adj2 contraction?).tw.
34 Heart Block.tw.

35 Long QT Syndrome.tw.

36 Parasystole.tw.

37 Pre-Excitation Syndrome?.tw.

38 Tachycardia?.tw.

39 (Ventricular adj2 (Fibrillation or Flutter)).tw.

40 exp CARDIOMYOPATHY, HYPERTROPHIC/

41 (Hypertrophic adj2 cardiomyopath$).tw.

42 AORTIC VALVE INSUFFICIENCY/

43 MITRAL VALVE INSUFFICIENCY/

44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).tw.
45 ((mitral or aort$) adj2 valv$ adj2 insufficien$).tw.

46 MARFAN SYNDROME/
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47 (Marfan$ adj2 syndrome).tw.

48 exp AORTIC DISEASES/

49 (aort$ adj2 (disease? or aneurysm? or ruptur$)).tw.
50 Aortitis.tw.

51 Loeys-Dietz Syndrome.tw.

52 Leriche Syndrome.tw.

53  AORTIC COARCTATION/su [Surgery]

54 (Coarctation? adj10 (repair$ or surgery)).tw.

55 HEART VALVE PROSTHESIS/

56 ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).tw.
57 "TRANSPOSITION OF GREAT VESSELS"/

58 (Transpos$ adj2 great adj2 (vessels or arteries)).tw.
59 FONTAN PROCEDURE/

60 (Fontan$ adj2 (circulat$ or procedure?)).tw.

61 exp CORONARY DISEASE/

62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).tw.

63 *HEART DEFECTS, CONGENITAL/

64 Cyanotic heart disease?.tw.

65 (complex$ adj10 congenital$ heart disease?).tw.

66 *PULMONARY HYPERTENSION/

67 (Pulmonary adj2 arter$ adj2 hypertens$).tw.

68 exp VENTRICULAR DYSFUNCTION/

69 ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).tw.
70 (systemic$ adj2 ventric$ adj2 dysfuncti$).tw.

71 exp *CARDIOMYOPATHIES/ and TIME FACTORS/
72 (previous$ adj5 cardiomyopath$).tw.

73 MITRAL VALVE STENOSIS/

74 (mitral adj2 stenos?s).tw.

75 exp AORTIC VALVE STENOSIS/

76 (aort$ adj2 stenos?s).tw.

77 AORTIC COARCTATION/

78 (Coarctation? adj3 aort$).tw.

79 or/10-78
80 9 and 79
81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
82 or/80-81

83 exp ANESTHESIA, CONDUCTION/

84 ((nerve or ganglion or plexus) adj3 block$).tw.

85 (an?esthe$ adj5 (conduction or region$ or caudal$ or local$ or spinal$)).tw.
86 epidural$.tw.
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87 CSE.tw.

88 ((nerve or ganglion or plexus or neuraxial$) adj5 block$).tw.

89  (neuraxial$ adj5 an?esthe$).tw.

90 0r/83-89

91 exp ANESTHESIA, GENERAL/

92 (an?esthe$ adj5 (general$ or inhal$ or closed circuit or rebreath$ or re-breath$ or rectal$ or
balanced)).tw.

93 or/91-92

94 RISK/

95 RISK ASSESSMENT/

96 risk?.tw.

97 "DRUG-RELATED SIDE EFFECTS AND ADVERSE REACTIONS"/

98 (adverse$ adj3 (effect? or event? or reaction?)).tw.

99 harm$.tw.

100 THERAPEUTIC USES/

101 (therapeutic$ adj3 (effect? or use?)).tw.

102 benefi$.tw.

103 effective$.tw.

104 efficacy.tw.

105 o0r/94-104

106 COMPARATIVE EFFECTIVENESS RESEARCH/

107 Comparative Study.pt.

108 (compar$ adj3 (study or studies or research$)).tw.

109 0r/106-108

110 ANESTHESIA, OBSTETRICAL/ae [Adverse Effects]

111 exp ANESTHESIA, CONDUCTION/ae [Adverse Effects]

112 exp ANESTHESIA, CONDUCTION/tu [Therapeutic Use]

113 exp ANESTHESIA, GENERAL/ae [Adverse Effects]

114 or/110-113

115 ANESTHESIA, OBSTETRICAL/mt [Methods]

116 (an?esthe$ adj5 manag$).ti.

117 UK Obstetric Surveillance System.tw.

118 UKOSS.tw.

119 "Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".tw.

120 MBRRACE.tw.

121  Scottish confidential audit of severe maternal morbidity.tw.

122 SCASMM.tw.

123 "Confidential Enquiry into Maternal and Child Health".tw.

124 CEMACH.tw.

125 or/117-124

126 82 and 90 and 93
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127
128
129
130
131
132
133

82 and (90 or 93) and 105
82 and (90 or 93) and 109
82 and 114
82 and 115
82 and 116
82 and 125
or/126-132

Database: Embase
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25
26
27
28
29
30
31

*PREGNANCY/

*PERINATAL PERIOD/

exp *BIRTH/

exp *LABOR/

*PREMATURE LABOR/

*INTRAPARTUM CARE/

pregnan$.ti,ab.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
((during or giving or give) adj3 birth?).ti,ab.

or/1-9

PULMONARY VALVE STENOSIS/

(pulmonary adj2 stenos$).ti,ab.

PATENT DUCTUS ARTERIOSUS/

(Paten$ adj2 ductus arteriosus).ti,ab.

MITRAL VALVE PROLAPSE/

(mitral valve? adj2 (prolapse? or floppy)).ti,ab.

click murmur syndrome?.ti,ab.

(Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.
HEART SEPTUM DEFECT/

((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
(persist$ adj2 ostium primum).ti,ab.

anomal$ pulmonary venous drain$.ti,ab.
EXTRASYSTOLE/

((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).ti,ab.

((Atrial or ventricular) adj2 extrasystole?).ti,ab.
FALLOT TETRALOGY/su [Surgery]

(tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
exp *HEART ARRHYTHMIA/

(arrhythmia? or dysrhythmia?).ti,ab.

(Atrial adj2 (Fibrillation or Flutter)).ti,ab.

(Bradycardia? or bradyarrhythmia?).ti,ab.
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32 Brugada Syndrome.ti,ab.

33 (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
34 Heart Block.ti,ab.

35 Long QT Syndrome.ti,ab.

36 Parasystole.ti,ab.

37 Pre-Excitation Syndrome?.ti,ab.

38 Tachycardia?.ti,ab.

39 (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.

40 exp *HYPERTROPHIC CARDIOMYOPATHY/

41 (Hypertrophic adj2 cardiomyopath$).ti,ab.

42  AORTIC VALVE REGURGITATION/

43 MITRAL VALVE REGURGITATION/

44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45 ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.

46 MARFAN SYNDROME/

47 (Marfan$ adj2 syndrome).ti,ab.

48 exp *AORTA DISEASE/

49 (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50 Aortitis.ti,ab.

51 Loeys-Dietz Syndrome.ti,ab.

52 Leriche Syndrome.ti,ab.

53 AORTA COARCTATION/su [Surgery]

54 (Coarctation? adj10 (repair$ or surgery)).ti,ab.

55 exp *HEART VALVE PROSTHESIS/

56 ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
57 GREAT VESSELS TRANSPOSITION/

58 (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE/

60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.

61 exp *CORONARY ARTERY DISEASE/

62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.

63 CYANOTIC HEART DISEASE/

64 Cyanotic heart disease?.ti,ab.

65 *CONGENITAL HEART DISEASE/

66 (complex$ adj10 congenital$ heart disease?).ti,ab.

67 *PULMONARY HYPERTENSION/

68 (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.

69 exp *HEART VENTRICLE FAILURE/

70 ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
71 (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.
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72 exp CARDIOMYOPATHY/ and TIME FACTOR/
73 (previous$ adj5 cardiomyopath$).ti,ab.

74 MITRAL VALVE STENOSIS/

75 (mitral adj2 stenos?s).ti,ab.

76 AORTA VALVE STENOSIS/

77 (aort$ adj2 stenos?s).ti,ab.

78 AORTA COARCTATION/

79 (Coarctation? adj3 aort$).ti,ab.

80 or/11-79

81 10 and 80

82 exp EPIDURAL ANESTHESIA/

83 exp LOCAL ANESTHESIA/

84 exp REGIONAL ANESTHESIA/

85 exp SPINAL ANESTHESIA/

86 ((nerve or ganglion or plexus) adj3 block$).ti,ab.
87 (an?esthe$ adj5 (conduction or region$ or caudal$ or local$ or spinal$)).ti,ab.
88  epidural$.ti,ab.

89  CSE.ti,ab.

90 ((nerve or ganglion or plexus or neuraxial$) adj5 block$).ti,ab.
91 (neuraxial$ adj5 an?esthe$).ti,ab.

92 or/82-91

93 exp GENERAL ANESTHESIA/

94  (an?esthe$ adj5 (general$ or inhal$ or closed circuit or rebreath$ or re-breath$ or rectal$ or
balanced)).ti,ab.

95 0r/93-94

96 *RISK/

97 *RISK ASSESSMENT/

98 risk?.ti,ab.

99 *SIDE EFFECT/

100 *ADVERSE DRUG REACTION/

101 (adverse$ adj3 (effect? or event? or reaction?)).ti,ab.
102 harm$.ti,ab.

103 *THERAPY EFFECT/

104 *DRUG EFFICACY/

105 (therapeutic$ adj3 (effect? or use?)).ti,ab.
106 benefi$.ti,ab.

107 effective$.ti,ab.

108 efficacy.ti,ab.

109 0r/96-108

110 COMPARATIVE EFFECTIVENESS/

111 COMPARATIVE STUDY/
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112 (compar$ adj3 (study or studies or research$)).ti,ab.

113 or/110-112

114 exp EPIDURAL ANESTHESIA/ae [Adverse Drug Reaction]
115 exp LOCAL ANESTHESIA/ae [Adverse Drug Reaction]
116 exp REGIONAL ANESTHESIA/ae [Adverse Drug Reaction]
117 exp REGIONAL ANESTHESIA/dt [Drug Therapy]

118 exp SPINAL ANESTHESIA/ae [Adverse Drug Reaction]
119 exp GENERAL ANESTHESIA/ae [Adverse Drug Reaction]
120 or/114-119

121 (an?esthe$ adj5 manag$).ti.

122 UK Obstetric Surveillance System.ti,ab.

123 UKOSS:.ti,ab.

124  "Mothers and babies? reducing risk through audits and confidential enquiries across the
UK".ti,ab.

125 MBRRACE.ti,ab.

126  Scottish confidential audit of severe maternal morbidity.ti,ab.
127 SCASMM.ti,ab.

128 "Confidential Enquiry into Maternal and Child Health".ti,ab.
129 CEMACH.ti,ab.

130 or/122-129

131 81 and 92 and 95

132 81 and (92 or 95) and 109

133 81 and (92 or 95) and 113

134 81 and 120

135 81 and 121

136 81 and 130

137 0r/131-136

138 limit 137 to english language

139 letter.pt. or LETTER/

140 note.pt.

141 editorial.pt.

142 CASE REPORT/ or CASE STUDY/

143 (letter or comment*).ti.

144  0or/139-143

145 RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
146 144 not 145

147  ANIMAL/ not HUMAN/

148 NONHUMAN/

149 exp ANIMAL EXPERIMENT/

150 exp EXPERIMENTAL ANIMAL/

151 ANIMAL MODEL/
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152
153
154
155

exp RODENT/

(rat or rats or mouse or mice).ti.
or/146-153

138 not 154

Intrapartum care for women with cardiac disease — analgesia

Database: Medline; Medline EPub Ahead of Print; and Medline In-Process & Other Non-
Indexed Citations

© 00 N O O A W NP

NN RNNNRRRRRRRR R R
E WNPFP O OWO®NOOUuMWNDNIRO

25
26
27
28
29
30
31

PREGNANCY/

PERIPARTUM PERIOD/

PARTURITION/

exp LABOR, OBSTETRIC/

OBSTETRIC LABOR, PREMATURE/
pregnan$.ti,ab.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
((during or giving or give) adj3 birth?).ti,ab.

or/1-8

PULMONARY VALVE STENOSIS/

(pulmonary adj2 stenos$).ti,ab.

DUCTUS ARTERIOSUS, PATENT/

(Paten$ adj2 ductus arteriosus).ti,ab.

MITRAL VALVE PROLAPSE/

(mitral valve? adj2 (prolapse? or floppy)).ti,ab.

click murmur syndrome?.ti,ab.

(Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.
HEART SEPTAL DEFECTS, ATRIAL/

HEART SEPTAL DEFECTS, VENTRICULAR/
((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
(persist$ adj2 ostium primum).ti,ab.

anomal$ pulmonary venous drain$.ti,ab.

exp CARDIAC COMPLEXES, PREMATURE/

((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).ti,ab.

((Atrial or ventricular) adj2 extrasystole?).ti,ab.
"TETRALOGY OF FALLOT"/su [Surgery]

(tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
exp *ARRHYTHMIAS, CARDIAC/

(arrhythmia? or dysrhythmia?).ti,ab.

(Atrial adj2 (Fibrillation or Flutter)).ti,ab.

(Bradycardia? or bradyarrhythmia?).ti,ab.
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32  Brugada Syndrome.ti,ab.
33  (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
34  Heart Block.ti,ab.
35 Long QT Syndrome.ti,ab.
36  Parasystole.ti,ab.
37  Pre-Excitation Syndrome?.ti,ab.
38  Tachycardia?.ti,ab.
39 (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.
40 exp CARDIOMYOPATHY, HYPERTROPHIC/
41  (Hypertrophic adj2 cardiomyopath$).ti,ab.
42  AORTIC VALVE INSUFFICIENCY/
43 MITRAL VALVE INSUFFICIENCY/
44 ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.
46 MARFAN SYNDROME/
47  (Marfan$ adj2 syndrome).ti,ab.
48 exp AORTIC DISEASES/
49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50 Aotrtitis.ti,ab.
51 Loeys-Dietz Syndrome.ti,ab.
52  Leriche Syndrome.ti,ab.
53 AORTIC COARCTATION/su [Surgery]
54  (Coarctation? adj10 (repair$ or surgery)).ti,ab.
55 HEART VALVE PROSTHESIS/
56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
57 "TRANSPOSITION OF GREAT VESSELS"/
58 (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE/
60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
61 exp CORONARY DISEASE/
62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.
63 *HEART DEFECTS, CONGENITAL/
64  Cyanotic heart disease?.ti,ab.
65 (complex$ adj10 congenital$ heart disease?).ti,ab.
66 *PULMONARY HYPERTENSION/
67  (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.
68 exp VENTRICULAR DYSFUNCTION/
69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
70  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.
71 exp *CARDIOMYOPATHIES/ and TIME FACTORS/
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72  (previous$ adj5 cardiomyopath$).ti,ab.

73
74
75
76
77
78
79
80
81
82
83
84
85

86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108

MITRAL VALVE STENOSIS/
(mitral adj2 stenos?s).ti,ab.

exp AORTIC VALVE STENOSIS/
(aort$ adj2 stenos?s).ti,ab.
AORTIC COARCTATION/
(Coarctation? adj3 aort$).ti,ab.
or/10-78

9and 79

PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
or/80-81

(systemic$ adj3 analgesi$).ti,ab.
exp ANALGESICS, OPIOID/

(Opioid? or Alfentanil or Alphaprodine or Buprenorphine or Butorphanol or Codeine or
Dextromoramide or Dextropropoxyphene or Dihydromorphine or Diphenoxylate or Enkephalin
or Ethylketocyclazocine or Ethylmorphine or Etorphine or Fentanyl or Heroin or Hydrocodone
or Hydromorphone or Levorphanol or Meperidine or Meptazinol or Methadone or Methadyl
Acetate or Morphine or Nalbuphine or Opiate Alkaloid? or Opium or Oxycodone or
Oxymorphone or Pentazocine or Phenazocine or Phenoperidine or Pirinitramide or Promedol
or Sufentanil or Tilidine or Tramadol or pethidine or diamorphine).mp.

remifentanil.mp.

KETAMINE/

ketamine.mp.

(inhal$ adj3 analgesi$).ti,ab.

exp NITROUS OXIDE/

(nitrous oxide or N20O).mp.

laughing gas.ti,ab.

(gas adj2 air).ti,ab.

Entonox.mp.

Nitronox.mp.

sevoflurane.mp.

desflurane.mp.

((Non-pharma$ or Nonpharma$) adj3 analgesi$).ti,ab.
exp TRANSCUTANEOUS ELECTRIC NERVE STIMULATION/
((transcutaneous or percutaneous) adj3 (electric$ or nerve?) adj3 stimulat$).ti,ab.
TENS.ti,ab.

electroanalgesi$.ti,ab.

electroacupuncture.ti,ab.

ACUPUNCTURE THERAPY/

ACUPUNCTURE ANALGESIA/

acupuncture.ti,ab.

water papule?.ti,ab.

BATHS/
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109 birthing pool?.ti,ab.

110 MASSAGE/

111 massag$.ti,ab.

112 reflexolog$.ti,ab.

113 AROMATHERAPY/

114 aromatherap$.ti,ab.

115 hypnobirth$.ti,ab.

116 HOMEOPATHY/

117 hom?eopath$.ti,ab.

118 or/83-117

119 ANALGESIA, EPIDURAL/

120 INJECTIONS, EPIDURAL/

121 ((Spinal$ or spinous$) adj5 analges$).ti,ab.

122 epidural$.ti,ab.

123 CSE.ti,ab.

124 ((central$ or regional$) adj5 neuraxial$ adj5 block$).ti,ab.
125 (neuraxial$ adj5 analges$).ti,ab.

126 0r/119-125

127 RISK/

128 RISK ASSESSMENT/

129 risk?.ti,ab.

130 "DRUG-RELATED SIDE EFFECTS AND ADVERSE REACTIONS"/
131 (adverse$ adj3 (effect? or event? or reaction?)).ti,ab.
132 harm$.ti,ab.

133 THERAPEUTIC USES/

134 (therapeutic$ adj3 (effect? or use?)).ti,ab.

135 benefi$.ti,ab.

136 o0r/127-135

137 exp ANALGESICS, OPIOID/ae [Adverse Effects]
138 exp ANALGESICS, OPIOID/tu [Therapeutic Use]
139 KETAMINE/ae [Adverse Effects]

140 KETAMINE/tu [Therapeutic Use]

141 NITROUS OXIDE/ae [Adverse Effects]

142 NITROUS OXIDE/tu [Therapeutic Use]

143 exp TRANSCUTANEOUS ELECTRIC NERVE STIMULATION/ae [Adverse Effects]
144 ACUPUNCTURE THERAPY/ae [Adverse Effects]
145 ACUPUNCTURE ANALGESIA/ae [Adverse Effects]
146 BATHS/ae [Adverse Effects]

147 MASSAGE/ae [Adverse Effects]

148 MASSAGE/tu [Therapeutic Use]

149 AROMATHERAPY/ae [Adverse Effects]
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150 HOMEOPATHY/ae [Adverse Effects]

151 ANALGESIA, EPIDURAL/ae [Adverse Effects]
152 INJECTIONS, EPIDURAL/ae [Adverse Effects]
153 o0or/137-152

154 PAIN MANAGEMENT/

155 ANALGESIA, PATIENT-CONTROLLED/mt [Methods]
156 ANALGESIA, OBSTETRICAL/mt [Methods]
157 or/154-156

158 82 and 118 and 126

159 82 and (118 or 126) and 136

160 82 and 153

161 82 and 157

162 o0r/158-161

163 limit 162 to english language

164 LETTER/

165 EDITORIAL/

166 NEWS/

167 exp HISTORICAL ARTICLE/

168 ANECDOTES AS TOPIC/

169 COMMENT/

170 CASE REPORT/

171 (letter or comment®).ti.

172 or/164-171

173 RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
174 172 not 173

175 ANIMALS/ not HUMANS/

176 exp ANIMALS, LABORATORY/

177 exp ANIMAL EXPERIMENTATION/

178 exp MODELS, ANIMAL/

179 exp RODENTIA/

180 (rat or rats or mouse or mice).ti.

181 o0r/174-180

182 163 not 181

Da’wla-ase: Cochrane Central Register of Controlled Trials

‘Searches
PREGNANCY/

PERIPARTUM PERIOD/

PARTURITION/

exp LABOR, OBSTETRIC/

OBSTETRIC LABOR, PREMATURE/

a B~ W DN P
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6 pregnan$.ti,ab,kw.
7 (labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab,kw.
8 ((during or giving or give) adj3 birth?).ti,ab.
9 or/1-8
10 PULMONARY VALVE STENOSIS/
11  (pulmonary adj2 stenos$).ti,ab.
12 DUCTUS ARTERIOSUS, PATENT/
13  (Paten$ adj2 ductus arteriosus).ti,ab.
14  MITRAL VALVE PROLAPSE/
15 (mitral valve? adj2 (prolapse? or floppy)).ti,ab.
16  click murmur syndrome?.ti,ab,kw.
17  (Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.
18 HEART SEPTAL DEFECTS, ATRIAL/
19 HEART SEPTAL DEFECTS, VENTRICULAR/
20  ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
21  (persist$ adj2 ostium primum).ti,ab.
22  anomal$ pulmonary venous drain$.ti,ab,kw.
23 exp CARDIAC COMPLEXES, PREMATURE/
24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).ti,ab.
25  ((Atrial or ventricular) adj2 extrasystole?).ti,ab.
26 "TETRALOGY OF FALLOT"/su [Surgery]
27  (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
28  exp *ARRHYTHMIAS, CARDIAC/
29  (arrhythmia? or dysrhythmia?).ti,ab,kw.
30 (Atrial adj2 (Fibrillation or Flutter)).ti,ab.
31 (Bradycardia? or bradyarrhythmia?).ti,ab,kw.
32  Brugada Syndrome.ti,ab.
33  (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
34  Heart Block.ti,ab,kw.
35 Long QT Syndrome.ti,ab,kw.
36  Parasystole.ti,ab,kw.
37  Pre-Excitation Syndrome?.ti,ab,kw.
38 Tachycardia?.ti,ab,kw.
39 (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.
40 exp CARDIOMYOPATHY, HYPERTROPHIC/
41  (Hypertrophic adj2 cardiomyopath$).ti,ab.
42 AORTIC VALVE INSUFFICIENCY/
43  MITRAL VALVE INSUFFICIENCY/
44  ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.
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46 MARFAN SYNDROME/

47  (Marfan$ adj2 syndrome).ti,ab.

48 exp AORTIC DISEASES/

49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50  Aortitis.ti,ab,kw.

51 Loeys-Dietz Syndrome.ti,ab,kw.

52  Leriche Syndrome.ti,ab,kw.

53  AORTIC COARCTATION/su [Surgery]

54  (Coarctation? adj10 (repair$ or surgery)).ti,ab.

55 HEART VALVE PROSTHESIS/

56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
57 "TRANSPOSITION OF GREAT VESSELS"/

58 (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE/

60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.

61 exp CORONARY DISEASE/

62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.

63 *HEART DEFECTS, CONGENITAL/

64  Cyanotic heart disease?.ti,ab,kw.

65 (complex$ adj10 congenital$ heart disease?).ti,ab.
66 *PULMONARY HYPERTENSION/

67  (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.

68 exp VENTRICULAR DYSFUNCTION/

69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
70  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.

71 exp *CARDIOMYOPATHIES/ and TIME FACTORS/
72  (previous$ adj5 cardiomyopath$).ti,ab.

73 MITRAL VALVE STENOSIS/

74  (mitral adj2 stenos?s).ti,ab.

75 exp AORTIC VALVE STENOSIS/

76  (aort$ adj2 stenos?s).ti,ab.

77  AORTIC COARCTATION/

78  (Coarctation? adj3 aort$).ti,ab.

79  or/10-78
80 9and79
81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
82  o0r/80-81

83  (systemic$ adj3 analgesi$).ti,ab.
84  exp ANALGESICS, OPIOID/

85  (Opioid? or Alfentanil or Alphaprodine or Buprenorphine or Butorphanol or Codeine or
Dextromoramide or Dextropropoxyphene or Dihydromorphine or Diphenoxylate or Enkephalin
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86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122

Searches

or Ethylketocyclazocine or Ethylmorphine or Etorphine or Fentanyl or Heroin or Hydrocodone
or Hydromorphone or Levorphanol or Meperidine or Meptazinol or Methadone or Methadyl
Acetate or Morphine or Nalbuphine or Opiate Alkaloid? or Opium or Oxycodone or
Oxymorphone or Pentazocine or Phenazocine or Phenoperidine or Pirinitramide or Promedol
or Sufentanil or Tilidine or Tramadol or pethidine or diamorphine).mp.

remifentanil.mp.

KETAMINE/

ketamine.mp.

(inhal$ adj3 analgesi$).ti,ab.

exp NITROUS OXIDE/

(nitrous oxide or N20O).mp.

laughing gas.ti,ab,kw.

(gas adj2 air).ti,ab.

Entonox.mp.

Nitronox.mp.

sevoflurane.mp.

desflurane.mp.

((Non-pharma$ or Nonpharma$) adj3 analgesi$).ti,ab.
exp TRANSCUTANEOUS ELECTRIC NERVE STIMULATION/
((transcutaneous or percutaneous) adj3 (electric$ or nerve?) adj3 stimulat$).ti,ab.
TENS.ti,ab.

electroanalgesi$.ti,ab,kw.
electroacupuncture.ti,ab,kw.
ACUPUNCTURE THERAPY/
ACUPUNCTURE ANALGESIA/
acupuncture.ti,ab,kw.

water papule?.ti,ab,kw.

BATHS/

birthing pool?.ti,ab,kw.

MASSAGE/

massag$.ti,ab,kw.

reflexolog$.ti,ab,kw.

AROMATHERAPY/
aromatherap$.ti,ab,kw.
hypnobirth$.ti,ab,kw.

HOMEOPATHY/

hom?eopath$.ti,ab,kw.

or/83-117

ANALGESIA, EPIDURAL/

INJECTIONS, EPIDURAL/

((Spinal$ or spinous$) adj5 analges$).ti,ab.
epidural$.ti,ab,kw.
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123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162

Searches

CSE.ti,ab.

((central$ or regional$) adj5 neuraxial$ adj5 block$).ti,ab.
(neuraxial$ adj5 analges$).ti,ab.

or/119-125

RISK/

RISK ASSESSMENT/

risk?.ti,ab.

"DRUG-RELATED SIDE EFFECTS AND ADVERSE REACTIONS"/
(adverse$ ad;j3 (effect? or event? or reaction?)).ti,ab.
harm$.ti,ab.

THERAPEUTIC USES/

(therapeutic$ adj3 (effect? or use?)).ti,ab.
benefi$.ti,ab.

or/127-135

exp ANALGESICS, OPIOID/ae [Adverse Effects]
exp ANALGESICS, OPIOID/tu [Therapeutic Use]
KETAMINE/ae [Adverse Effects]

KETAMINE/tu [Therapeutic Use]

NITROUS OXIDE/ae [Adverse Effects]

NITROUS OXIDE/tu [Therapeutic Use]

exp TRANSCUTANEOUS ELECTRIC NERVE STIMULATION/ae [Adverse Effects]
ACUPUNCTURE THERAPY/ae [Adverse Effects]
ACUPUNCTURE ANALGESIA/ae [Adverse Effects]
BATHS/ae [Adverse Effects]

MASSAGE/ae [Adverse Effects]

MASSAGE/tu [Therapeutic Use]
AROMATHERAPY/ae [Adverse Effects]
HOMEOPATHY/ae [Adverse Effects]

ANALGESIA, EPIDURAL/ae [Adverse Effects]
INJECTIONS, EPIDURAL/ae [Adverse Effects]
or/137-152

PAIN MANAGEMENT/

ANALGESIA, PATIENT-CONTROLLED/mt [Methods]
ANALGESIA, OBSTETRICAL/mt [Methods]
or/154-156

82 and 118 and 126

82 and (118 or 126) and 136

82 and 153

82 and 157

or/158-161
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Database: Cochrane Database of Systematic Reviews
# Searches

1 PREGNANCY .kw.

2 PERIPARTUM PERIOD.kw.

3 PARTURITION.kw.

4 LABOR, OBSTETRIC.kw.

5 OBSTETRIC LABOR, PREMATURE .kw.

6 pregnan$.ti,ab.

7 (labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
8 ((during or giving or give) adj3 birth?).ti,ab.

9 or/1-8

10 PULMONARY VALVE STENOSIS.kw.

11  (pulmonary adj2 stenos$).ti,ab.

12 DUCTUS ARTERIOSUS, PATENT.kw.

13  (Paten$ adj2 ductus arteriosus).ti,ab.

14  MITRAL VALVE PROLAPSE.kw.

15 (mitral valve? adj2 (prolapse? or floppy)).ti,ab.

16  click murmur syndrome?.ti,ab.

17  (Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.

18 HEART SEPTAL DEFECTS, ATRIAL.kw.

19 HEART SEPTAL DEFECTS, VENTRICULAR.kw.

20  ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
21  (persist$ adj2 ostium primum).ti,ab.

22 anomal$ pulmonary venous drain$.ti,ab.

23 CARDIAC COMPLEXES, PREMATURE.kw.

24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$

or complice?)).ti,ab.
25  ((Atrial or ventricular) adj2 extrasystole?).ti,ab.
26 "TETRALOGY OF FALLOT".kw.
27  (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
28 ARRHYTHMIAS, CARDIAC .kw.
29  (arrhythmia? or dysrhythmia?).ti,ab.
30 (Atrial adj2 (Fibrillation or Flutter)).ti,ab.
31 (Bradycardia? or bradyarrhythmia?).ti,ab.
32  Brugada Syndrome.ti,ab.
33  (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
34  Heart Block.ti,ab.
35 Long QT Syndrome.ti,ab.
36  Parasystole.ti,ab.
37  Pre-Excitation Syndrome?.ti,ab.
38  Tachycardia?.ti,ab.
39 (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.
40 CARDIOMYOPATHY, HYPERTROPHIC.kw.
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41  (Hypertrophic adj2 cardiomyopath$).ti,ab.
42  AORTIC VALVE INSUFFICIENCY .kw.
43 MITRAL VALVE INSUFFICIENCY .kw.
44  ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.
46 MARFAN SYNDROME.kw.
47  (Marfan$ adj2 syndrome).ti,ab.
48 AORTIC DISEASES.kw.
49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50  Aortitis.ti,ab.
51 Loeys-Dietz Syndrome.ti,ab.
52  Leriche Syndrome.ti,ab.
53 AORTIC COARCTATION.kw.
54  (Coarctation? adj10 (repair$ or surgery)).ti,ab.
55 HEART VALVE PROSTHESIS.kw.
56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
57 "TRANSPOSITION OF GREAT VESSELS".kw.
58 (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE.kw.
60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
61 CORONARY DISEASE.kw.
62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.
63 HEART DEFECTS, CONGENITAL.kw.
64  Cyanotic heart disease?.ti,ab.
65 (complex$ adj10 congenital$ heart disease?).ti,ab.
66 PULMONARY HYPERTENSION.kw.
67  (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.
68 VENTRICULAR DYSFUNCTION.kw.
69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
70  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.
71 (CARDIOMYOPATHIES and TIME FACTORS).kw.
72  (previous$ adj5 cardiomyopath$).ti,ab.
73 MITRAL VALVE STENOSIS.kw.
74  (mitral adj2 stenos?s).ti,ab.
75 AORTIC VALVE STENOSIS.kw.
76  (aort$ adj2 stenos?s).ti,ab.
77 AORTIC COARCTATION.kw.
78  (Coarctation? adj3 aort$).ti,ab.
79  or/10-78
80 9and79
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81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR kw.

82  0r/80-81

83  (systemic$ adj3 analgesi$).ti,ab.

84  ANALGESICS, OPIOID.kw.

85  (Opioid? or Alfentanil or Alphaprodine or Buprenorphine or Butorphanol or Codeine or
Dextromoramide or Dextropropoxyphene or Dihydromorphine or Diphenoxylate or Enkephalin
or Ethylketocyclazocine or Ethylmorphine or Etorphine or Fentanyl or Heroin or Hydrocodone
or Hydromorphone or Levorphanol or Meperidine or Meptazinol or Methadone or Methadyl
Acetate or Morphine or Nalbuphine or Opiate Alkaloid? or Opium or Oxycodone or
Oxymorphone or Pentazocine or Phenazocine or Phenoperidine or Pirinitramide or Promedol
or Sufentanil or Tilidine or Tramadol or pethidine or diamorphine).mp.

86  remifentanil.mp.

87 KETAMINE.kw.

88  ketamine.mp.

89 (inhal$ adj3 analgesi$).ti,ab.

90 NITROUS OXIDE.kw.

91  (nitrous oxide or N20O).mp.

92  laughing gas.ti,ab.

93 (gas adj2 air).ti,ab.

94  Entonox.mp.

95  Nitronox.mp.

96  sevoflurane.mp.

97  desflurane.mp.

98  ((Non-pharma$ or Nonpharma$) adj3 analgesi$).ti,ab.

99 TRANSCUTANEOUS ELECTRIC NERVE STIMULATION.kw.

100 ((transcutaneous or percutaneous) adj3 (electric$ or nerve?) adj3 stimulat$).ti,ab.

101 TENS.ti,ab.

102 electroanalgesi$.ti,ab.

103 electroacupuncture.ti,ab.

104 ACUPUNCTURE THERAPY .kw.

105 ACUPUNCTURE ANALGESIA kw.

106 acupuncture.ti,ab.

107 water papule?.ti,ab.

108 BATHS.kw.

109 birthing pool?.ti,ab.

110 MASSAGE.kw.

111 massag$.ti,ab.

112 reflexolog$.ti,ab.

113 AROMATHERAPY .kw.

114 aromatherap$.ti,ab.

115 hypnobirth$.ti,ab.

116 HOMEOPATHY.kw.

117 hom?eopath$.ti,ab.
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118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141

or/83-117

ANALGESIA, EPIDURAL.kw.

INJECTIONS, EPIDURAL.kw.

((Spinal$ or spinous$) adj5 analges$).ti,ab.
epidural$.ti,ab.

CSE.ti,ab.

((central$ or regional$) adj5 neuraxial$ adj5 block$).ti,ab.
(neuraxial$ adj5 analges$).ti,ab.

or/119-125

RISK.kw.

RISK ASSESSMENT .kw.

risk?.ti,ab.

"DRUG-RELATED SIDE EFFECTS AND ADVERSE REACTIONS".kw.
(adverse$ adj3 (effect? or event? or reaction?)).ti,ab.
harm$.ti,ab.

THERAPEUTIC USES.kw.

(therapeutic$ adj3 (effect? or use?)).ti,ab.
benefi$.ti,ab.

or/127-135

PAIN MANAGEMENT .kw.

82 and 118 and 126

82 and (118 or 126) and 136

82 and 137

or/138-140

Database: Database of Abstracts of Reviews of Effects
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PREGNANCY .kw.

PERIPARTUM PERIOD.kw.
PARTURITION.kw.

LABOR, OBSTETRIC.kw.

OBSTETRIC LABOR, PREMATURE.kw.
pregnan$.tw,tx.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).tw,tx.
((during or giving or give) adj3 birth?).tw,tx.
or/1-8

PULMONARY VALVE STENOSIS.kw.
(pulmonary adj2 stenos$).tw,tx.

DUCTUS ARTERIOSUS, PATENT .kw.
(Paten$ adj2 ductus arteriosus).tw,tx.
MITRAL VALVE PROLAPSE .kw.
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15 (mitral valve? adj2 (prolapse? or floppy)).tw,tx.
16  click murmur syndrome?.tw,tx.
17  (Repair$ adj3 lesion? adj3 (heart? or cardiac)).tw,tx.
18 HEART SEPTAL DEFECTS, ATRIAL.kw.
19 HEART SEPTAL DEFECTS, VENTRICULAR .kw.
20  ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).tw,tx.
21  (persist$ adj2 ostium primum).tw,tx.
22  anomal$ pulmonary venous drain$.tw,tx.
23 CARDIAC COMPLEXES, PREMATURE .kw.
24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).tw,tx.
25  ((Atrial or ventricular) adj2 extrasystole?).tw,tx.
26 "TETRALOGY OF FALLOT".kw.
27  (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).tw,tx.
28 ARRHYTHMIAS, CARDIAC . kw.
29  (arrhythmia? or dysrhythmia?).tw,tx.
30 (Atrial adj2 (Fibrillation or Flutter)).tw,tx.
31 (Bradycardia? or bradyarrhythmia?).tw,tx.
32  Brugada Syndrome.tw,tx.
33  (premature adj2 (atrial or ventricular) adj2 contraction?).tw,tx.
34  Heart Block.tw,tx.
35 Long QT Syndrome.tw,tx.
36  Parasystole.tw,tx.
37  Pre-Excitation Syndrome?.tw,tx.
38 Tachycardia?.tw,tx.
39  (Ventricular adj2 (Fibrillation or Flutter)).tw,tx.
40 CARDIOMYOPATHY, HYPERTROPHIC.kw.
41  (Hypertrophic adj2 cardiomyopath$).tw,tx.
42  AORTIC VALVE INSUFFICIENCY .kw.
43 MITRAL VALVE INSUFFICIENCY .kw.
44  ((mitral or aort$) adj2 (regurg$ or incompeten$)).tw,tx.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).tw,tx.
46 MARFAN SYNDROME.kw.
47  (Marfan$ adj2 syndrome).tw,tx.
48  AORTIC DISEASES.kw.
49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).tw,tx.
50  Aortitis.tw,tx.
51 Loeys-Dietz Syndrome.tw,tx.
52  Leriche Syndrome.tw,tx.
53 AORTIC COARCTATION.kw.
54  (Coarctation? adj10 (repair$ or surgery)).tw,tx.
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55 HEART VALVE PROSTHESIS.kw.

56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).tw,tx.
57 "TRANSPOSITION OF GREAT VESSELS".kw.

58 (Transpos$ adj2 great adj2 (vessels or arteries)).tw,tx.

59 FONTAN PROCEDURE.kw.

60 (Fontan$ adj2 (circulat$ or procedure?)).tw,tx.

61 CORONARY DISEASE .kw.

62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).tw,tx.

63 HEART DEFECTS, CONGENITAL.kw.

64  Cyanotic heart disease?.tw,tx.

65 (complex$ adj10 congenital$ heart disease?).tw,tx.
66 PULMONARY HYPERTENSION.kw.

67  (Pulmonary adj2 arter$ adj2 hypertens$).tw,tx.

68 VENTRICULAR DYSFUNCTION.kw.

69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).tw,tx.
70  (systemic$ adj2 ventric$ adj2 dysfuncti$).tw,tx.

71 (CARDIOMYOPATHIES and TIME FACTORS).kw.
72  (previous$ adj5 cardiomyopath$).tw,tx.

73 MITRAL VALVE STENOSIS.kw.

74 (mitral adj2 stenos?s).tw,tx.

75  AORTIC VALVE STENOSIS.kw.

76  (aort$ adj2 stenos?s).tw,tx.

77  AORTIC COARCTATION.kw.

78  (Coarctation? adj3 aort$).tw,tx.

79  or/10-78
80 9and79
81 PREGNANCY COMPLICATIONS, CARDIOVASCULAR .kw.
82  0r/80-81

83  (systemic$ adj3 analgesi$).tw,tx.
84  ANALGESICS, OPIOID.kw.

85  (Opioid? or Alfentanil or Alphaprodine or Buprenorphine or Butorphanol or Codeine or
Dextromoramide or Dextropropoxyphene or Dihydromorphine or Diphenoxylate or Enkephalin
or Ethylketocyclazocine or Ethylmorphine or Etorphine or Fentanyl or Heroin or Hydrocodone
or Hydromorphone or Levorphanol or Meperidine or Meptazinol or Methadone or Methadyl
Acetate or Morphine or Nalbuphine or Opiate Alkaloid? or Opium or Oxycodone or
Oxymorphone or Pentazocine or Phenazocine or Phenoperidine or Pirinitramide or Promedol
or Sufentanil or Tilidine or Tramadol or pethidine or diamorphine).mp.

86  remifentanil.mp.

87 KETAMINE.kw.

88  ketamine.mp.

89 (inhal$ adj3 analgesi$).tw,tx.

90 NITROUS OXIDE.kw.
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91  (nitrous oxide or N20O).mp.

92  laughing gas.tw,tx.

93 (gas adj2 air).tw,tx.

94  Entonox.mp.

95  Nitronox.mp.

96  sevoflurane.mp.

97  desflurane.mp.

98  ((Non-pharma$ or Nonpharma$) adj3 analgesi$).tw,tx.
99 TRANSCUTANEOUS ELECTRIC NERVE STIMULATION.kw.
100 ((transcutaneous or percutaneous) adj3 (electric$ or nerve?) adj3 stimulat$).tw,tx.
101 TENS.tw,tx.

102 electroanalgesi$.tw,tx.

103 electroacupuncture.tw,tx.

104 ACUPUNCTURE THERAPY .kw.

105 ACUPUNCTURE ANALGESIA.kw.

106 acupuncture.tw,tx.

107 water papule?.tw,tx.

108 BATHS.kw.

109 birthing pool?.tw,tx.

110 MASSAGE.kw.

111 massag$.tw,tx.

112 reflexolog$.tw,tx.

113 AROMATHERAPY .kw.

114 aromatherap$.tw,tx.

115 hypnobirth$.tw,tx.

116 HOMEOPATHY .kw.

117 hom?eopath$.tw,tx.

118 or/83-117

119 ANALGESIA, EPIDURAL.kw.

120 INJECTIONS, EPIDURAL.kw.

121 ((Spinal$ or spinous$) adj5 analges$).tw,tx.

122 epidural$.tw,tx.

123 CSE.tw,tx.

124 ((central$ or regional$) adj5 neuraxial$ adj5 block$).tw,tx.
125 (neuraxial$ adj5 analges$).tw,tx.

126 0r/119-125

127 RISK.kw.

128 RISK ASSESSMENT.kw.

129  risk?.tw,tx.

130 "DRUG-RELATED SIDE EFFECTS AND ADVERSE REACTIONS".kw.
131 (adverse$ adj3 (effect? or event? or reaction?)).tw,tx.
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132
133
134
135
136
137
138
139
140
141

harm$.tw,tx.

THERAPEUTIC USES.kw.

(therapeutic$ adj3 (effect? or use?)).tw,tx.
benefi$.tw,tx.

or/127-135

PAIN MANAGEMENT .kw.

82 and 118 and 126

82 and (118 or 126) and 136

82 and 137

0r/138-140

Database: Health Technology Assessment
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25
26
27
28

PREGNANCY/

PERIPARTUM PERIOD/

PARTURITION/

exp LABOR, OBSTETRIC/

OBSTETRIC LABOR, PREMATURE/
pregnan$.tw.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).tw.
((during or giving or give) adj3 birth?).tw.

or/1-8

PULMONARY VALVE STENOSIS/

(pulmonary adj2 stenos$).tw.

DUCTUS ARTERIOSUS, PATENT/

(Paten$ adj2 ductus arteriosus).tw.

MITRAL VALVE PROLAPSE/

(mitral valve? adj2 (prolapse? or floppy)).tw.

click murmur syndrome?.tw.

(Repair$ adj3 lesion? adj3 (heart? or cardiac)).tw.
HEART SEPTAL DEFECTS, ATRIAL/

HEART SEPTAL DEFECTS, VENTRICULAR/
((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).tw.
(persist$ adj2 ostium primum).tw.

anomal$ pulmonary venous drain$.tw.

exp CARDIAC COMPLEXES, PREMATURE/

((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).tw.

((Atrial or ventricular) adj2 extrasystole?).tw.
"TETRALOGY OF FALLOT"/su [Surgery]

(tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).tw.
exp ARRHYTHMIA/
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29  (arrhythmia? or dysrhythmia?).tw.
30 (Atrial adj2 (Fibrillation or Flutter)).tw.
31 (Bradycardia? or bradyarrhythmia?).tw.
32 Brugada Syndrome.tw.
33  (premature adj2 (atrial or ventricular) adj2 contraction?).tw.
34  Heart Block.tw.
35 Long QT Syndrome.tw.
36 Parasystole.tw.
37  Pre-Excitation Syndrome?.tw.
38 Tachycardia?.tw.
39  (Ventricular adj2 (Fibrillation or Flutter)).tw.
40 exp CARDIOMYOPATHY, HYPERTROPHIC/
41  (Hypertrophic adj2 cardiomyopath$).tw.
42  AORTIC VALVE INSUFFICIENCY/
43  MITRAL VALVE INSUFFICIENCY/
44  ((mitral or aort$) adj2 (regurg$ or incompetens)).tw.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).tw.
46 MARFAN SYNDROME/
47  (Marfan$ adj2 syndrome).tw.
48 exp AORTIC DISEASES/
49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).tw.
50  Aortitis.tw.
51 Loeys-Dietz Syndrome.tw.
52  Leriche Syndrome.tw.
53 AORTIC COARCTATION/su [Surgery]
54  (Coarctation? adj10 (repair$ or surgery)).tw.
55 HEART VALVE PROSTHESIS/
56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).tw.
57 "TRANSPOSITION OF GREAT VESSELS"/
58 (Transpos$ adj2 great adj2 (vessels or arteries)).tw.
59 FONTAN PROCEDURE/
60 (Fontan$ adj2 (circulat$ or procedure?)).tw.
61 exp CORONARY DISEASE/
62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).tw.
63 *HEART DEFECTS, CONGENITAL/
64  Cyanotic heart disease?.tw.
65 (complex$ adj10 congenital$ heart disease?).tw.
66 *PULMONARY HYPERTENSION/
67  (Pulmonary adj2 arter$ adj2 hypertens$).tw.
68 exp VENTRICULAR DYSFUNCTION/
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69  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).tw.

70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105

(systemic$ adj2 ventric$ adj2 dysfuncti$).tw.

exp *CARDIOMYOPATHIES/ and TIME FACTORS/
(previous$ adj5 cardiomyopath$).tw.

MITRAL VALVE STENOSIS/

(mitral adj2 stenos?s).tw.

exp AORTIC VALVE STENOSIS/

(aort$ adj2 stenos?s).tw.

AORTIC COARCTATION/

(Coarctation? adj3 aort$).tw.

or/10-78

9 and 79

PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
or/80-81

(systemic$ adj3 analgesi$).tw.

exp ANALGESICS, OPIOID/

(Opioid? or Alfentanil or Alphaprodine or Buprenorphine or Butorphanol or Codeine or
Dextromoramide or Dextropropoxyphene or Dihydromorphine or Diphenoxylate or Enkephalin
or Ethylketocyclazocine or Ethylmorphine or Etorphine or Fentanyl or Heroin or Hydrocodone
or Hydromorphone or Levorphanol or Meperidine or Meptazinol or Methadone or Methadyl
Acetate or Morphine or Nalbuphine or Opiate Alkaloid? or Opium or Oxycodone or
Oxymorphone or Pentazocine or Phenazocine or Phenoperidine or Pirinitramide or Promedol
or Sufentanil or Tilidine or Tramadol or pethidine or diamorphine).mp.

remifentanil.mp.

KETAMINE/

ketamine.mp.

(inhal$ adj3 analgesi$).tw.

exp NITROUS OXIDE/

(nitrous oxide or N20O).mp.

laughing gas.tw.

(gas adj2 air).tw.

Entonox.mp.

Nitronox.mp.

sevoflurane.mp.

desflurane.mp.

((Non-pharma$ or Nonpharma$) adj3 analgesi$).tw.

exp TRANSCUTANEOUS ELECTRIC NERVE STIMULATION/
((transcutaneous or percutaneous) adj3 (electric$ or nerve?) adj3 stimulat$).tw.
TENS.tw.

electroanalgesi$.tw.

electroacupuncture.tw.

ACUPUNCTURE THERAPY/

ACUPUNCTURE ANALGESIA/
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106 acupuncture.tw.

107 water papule?.tw.

108 BATHS/

109 birthing pool?.tw.

110 MASSAGE/

111 massag$.tw.

112 reflexolog$.tw.

113 AROMATHERAPY/

114 aromatherap$.tw.

115 hypnobirth$.tw.

116 HOMEOPATHY/

117 hom?eopath$.tw.

118 or/83-117

119 ANALGESIA, EPIDURAL/

120 INJECTIONS, EPIDURAL/

121 ((Spinal$ or spinous$) adj5 analges$).tw.

122 epidural$.tw.

123 CSE.tw.

124 ((central$ or regional$) adj5 neuraxial$ adj5 block$).tw.
125 (neuraxial$ adj5 analges$).tw.

126 0r/119-125

127 RISK/

128 RISK ASSESSMENT/

129 risk?.tw.

130 "DRUG-RELATED SIDE EFFECTS AND ADVERSE REACTIONS"/
131 (adverse$ adj3 (effect? or event? or reaction?)).tw.
132 harm$.tw.

133 THERAPEUTIC USES/

134 (therapeutic$ adj3 (effect? or use?)).tw.

135 benefi$.tw.

136 o0r/127-135

137 exp ANALGESICS, OPIOID/ae [Adverse Effects]
138 exp ANALGESICS, OPIOID/tu [Therapeutic Use]
139 KETAMINE/ae [Adverse Effects]

140 KETAMINE/tu [Therapeutic Use]

141 NITROUS OXIDE/ae [Adverse Effects]

142 NITROUS OXIDE/tu [Therapeutic Use]

143 exp TRANSCUTANEOUS ELECTRIC NERVE STIMULATION/ae [Adverse Effects]
144 ACUPUNCTURE THERAPY/ae [Adverse Effects]
145 ACUPUNCTURE ANALGESIA/ae [Adverse Effects]
146 BATHS/ae [Adverse Effects]
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147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162

MASSAGE/ae [Adverse Effects]

MASSAGE!/tu [Therapeutic Use]
AROMATHERAPY/ae [Adverse Effects]
HOMEOPATHY/ae [Adverse Effects]
ANALGESIA, EPIDURAL/ae [Adverse Effects]
INJECTIONS, EPIDURAL/ae [Adverse Effects]
or/137-152

PAIN MANAGEMENT/

ANALGESIA, PATIENT-CONTROLLED/mt [Methods]
ANALGESIA, OBSTETRICAL/mt [Methods]
0r/154-156

82 and 118 and 126

82 and (118 or 126) and 136

82 and 153

82 and 157

or/158-161

Database: Embase
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*PREGNANCY/

*PERINATAL PERIOD/

exp *BIRTH/

exp *LABOR/

*PREMATURE LABOR/

*INTRAPARTUM CARE/

pregnan$.ti,ab.

(labo?r or childbirth or partu$ or intra?part$ or peri?part$).ti,ab.
((during or giving or give) adj3 birth?).ti,ab.

or/1-9

PULMONARY VALVE STENOSIS/

(pulmonary adj2 stenos$).ti,ab.

PATENT DUCTUS ARTERIOSUS/

(Paten$ adj2 ductus arteriosus).ti,ab.

MITRAL VALVE PROLAPSE/

(mitral valve? adj2 (prolapse? or floppy)).ti,ab.

click murmur syndrome?.ti,ab.

(Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.
HEART SEPTUM DEFECT/

((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
(persist$ adj2 ostium primum).ti,ab.

anomal$ pulmonary venous drain$.ti,ab.
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23 EXTRASYSTOLE/
24 ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).ti,ab.
25  ((Atrial or ventricular) adj2 extrasystole?).ti,ab.
26 FALLOT TETRALOGY/su [Surgery]
27  (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
28  exp *HEART ARRHYTHMIA/
29  (arrhythmia? or dysrhythmia?).ti,ab.
30 (Atrial adj2 (Fibrillation or Flutter)).ti,ab.
31 (Bradycardia? or bradyarrhythmia?).ti,ab.
32 Brugada Syndrome.ti,ab.
33  (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
34  Heart Block.ti,ab.
35 Long QT Syndrome.ti,ab.
36  Parasystole.ti,ab.
37  Pre-Excitation Syndrome?.ti,ab.
38  Tachycardia?.ti,ab.
39  (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.
40 exp *HYPERTROPHIC CARDIOMYOPATHY/
41  (Hypertrophic adj2 cardiomyopath$).ti,ab.
42  AORTIC VALVE REGURGITATION/
43  MITRAL VALVE REGURGITATION/
44  ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
45  ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.
46 MARFAN SYNDROME/
47  (Marfan$ adj2 syndrome).ti,ab.
48 exp *AORTA DISEASE/
49  (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
50 Aotrtitis.ti,ab.
51 Loeys-Dietz Syndrome.ti,ab.
52  Leriche Syndrome.ti,ab.
53 AORTA COARCTATION/su [Surgery]
54  (Coarctation? adj10 (repair$ or surgery)).ti,ab.
55 exp *HEART VALVE PROSTHESIS/
56  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
57 GREAT VESSELS TRANSPOSITION/
58 (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
59 FONTAN PROCEDURE/
60 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
61 exp *CORONARY ARTERY DISEASE/
62 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or

restenos?s or thrombos?s or vasospasm?)).ti,ab.
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63 CYANOTIC HEART DISEASE/

64  Cyanotic heart disease?.ti,ab.

65 *CONGENITAL HEART DISEASE/

66 (complex$ adj10 congenital$ heart disease?).ti,ab.

67 *PULMONARY HYPERTENSION/

68  (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.

69 exp *HEART VENTRICLE FAILURE/

70  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.

71  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.

72  exp CARDIOMYOPATHY/ and TIME FACTOR/

73  (previous$ adj5 cardiomyopath$).ti,ab.

74 MITRAL VALVE STENOSIS/

75  (mitral adj2 stenos?s).ti,ab.

76  AORTA VALVE STENOSIS/

77  (aort$ adj2 stenos?s).ti,ab.

78 AORTA COARCTATION/

79 (Coarctation? adj3 aort$).ti,ab.

80 or/11-79

81 10and80

82  (systemic$ adj3 analgesi$).ti,ab.

83 exp NARCOTIC ANALGESIC AGENT/

84  (Opioid? or Alfentanil or Alphaprodine or Buprenorphine or Butorphanol or Codeine or
Dextromoramide or Dextropropoxyphene or Dihydromorphine or Diphenoxylate or Enkephalin
or Ethylketocyclazocine or Ethylmorphine or Etorphine or Fentanyl or Heroin or Hydrocodone
or Hydromorphone or Levorphanol or Meperidine or Meptazinol or Methadone or Methadyl
Acetate or Morphine or Nalbuphine or Opiate Alkaloid? or Opium or Oxycodone or
Oxymorphone or Pentazocine or Phenazocine or Phenoperidine or Pirinitramide or Promedol
or Sufentanil or Tilidine or Tramadol or pethidine or diamorphine).mp.

85  remifentanil.mp.

86 KETAMINE/

87  ketamine.mp.

88 (inhal$ adj3 analgesi$).ti,ab.

89 NITROUS OXIDE/

90 NITROUS OXIDE PLUS OXYGEN/

91 SEVOFLURANE/

92 DESFLURANE/

93  (nitrous oxide or N20).mp.

94  laughing gas.ti,ab.

95 (gas adj2 air).ti,ab.

96 Entonox.mp.

97  Nitronox.mp.

98  sevoflurane.mp.

99  desflurane.mp.
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100 ((Non-pharma$ or Nonpharma$) adj3 analgesi$).ti,ab.
101 TRANSCUTANEOUS ELECTRICAL NERVE STIMULATION/
102 ((transcutaneous or percutaneous) adj3 (electric$ or nerve?) adj3 stimulat$).ti,ab.
103 TENS.ti,ab.

104 electroanalgesi$.ti,ab.

105 electroacupuncture.ti,ab.

106 ACUPUNCTURE/

107 ACUPUNCTURE ANALGESIA/

108 acupuncture.ti,ab.

109 water papule?.ti,ab.

110 BATH/

111 birthing pool?.ti,ab.

112 REFLEXOLOGY/

113 massag$.ti,ab.

114 reflexolog$.ti,ab.

115 AROMATHERAPY/

116 aromatherap$.ti,ab.

117 hypnobirth$.ti,ab.

118 HOMEOPATHY/

119 hom?eopath$.ti,ab.

120 or/82-119

121 EPIDURAL ANALGESIA/

122 EPIDURAL DRUG ADMINISTRATION/

123 ((Spinal$ or spinous$) adj5 analges$).ti,ab.

124 epidural$.ti,ab.

125 CSE.ti,ab.

126 ((central$ or regional$) adj5 neuraxial$ adj5 block$).ti,ab.
127 (neuraxial$ adj5 analges$).ti,ab.

128 or/121-127

129 *RISK/

130 *RISK ASSESSMENT/

131 risk?.ti,ab.

132 *ADVERSE DRUG REACTION/

133 *SIDE EFFECT/

134 (adverse$ adj3 (effect? or event? or reaction?)).ti,ab.
135 harm$.ti,ab.

136 *THERAPY/

137 (therapeutic$ adj3 (effect? or use?)).ti,ab.

138 benefi$.ti,ab.

139 o0r/129-138

140 exp NARCOTIC ANALGESIC AGENT/ae [Adverse Drug Reaction]
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141 KETAMINE/ae [Adverse Drug Reaction]

142 NITROUS OXIDE/ae [Adverse Drug Reaction]

143 NITROUS OXIDE PLUS OXYGEN/ae [Adverse Drug Reaction]
144 SEVOFLURANE/ae [Adverse Drug Reaction]

145 DESFLURANE/ae [Adverse Drug Reaction]

146 ACUPUNCTURE/ae [Adverse Drug Reaction]

147 ACUPUNCTUREI/th [Therapy]

148 ACUPUNCTURE ANALGESIA/ae [Adverse Drug Reaction]
149 BATH/ae [Adverse Drug Reaction]

150 BATHI/th [Therapy]

151 AROMATHERAPY/ae [Adverse Drug Reaction]

152 HOMEOPATHY/ae [Adverse Drug Reaction]

153 EPIDURAL DRUG ADMINISTRATION/ae [Adverse Drug Reaction]
154 o0r/140-153

155 OBSTETRIC ANALGESIA/

156 81 and 120 and 128

157 81 and (120 or 128) and 139

158 81 and 154

159 81 and 155

160 o0r/156-159

161 limit 160 to english language

162 letter.pt. or LETTER/

163 note.pt.

164 editorial.pt.

165 CASE REPORT/ or CASE STUDY/

166 (letter or comment*).ti.

167 or/162-166

168 RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
169 167 not 168

170 ANIMAL/ not HUMAN/

171 NONHUMAN/

172 exp ANIMAL EXPERIMENT/

173 exp EXPERIMENTAL ANIMAL/

174 ANIMAL MODEL/

175 exp RODENT/

176 (rat or rats or mouse or mice).ti.

177 0or/169-176

178 161 not 177
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Intrapartum care for women with cardiac disease — management of the third stage
of labour

Database: Medline; Medline EPub Ahead of Print; and Medline In-Process & Other Non-
Indexed Citations

#
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16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Searches

PULMONARY VALVE STENOSIS/

(pulmonary adj2 stenos$).ti,ab.

DUCTUS ARTERIOSUS, PATENT/

(Paten$ adj2 ductus arteriosus).ti,ab.

MITRAL VALVE PROLAPSE/

(mitral valve? adj2 (prolapse? or floppy)).ti,ab.

click murmur syndrome?.ti,ab.

(Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.
HEART SEPTAL DEFECTS, ATRIAL/

HEART SEPTAL DEFECTS, VENTRICULAR/
((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
(persist$ adj2 ostium primum).ti,ab.

anomal$ pulmonary venous drain$.ti,ab.

exp CARDIAC COMPLEXES, PREMATURE/

((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).ti,ab.

((Atrial or ventricular) adj2 extrasystole?).ti,ab.
"TETRALOGY OF FALLOT"/su [Surgery]

(tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
exp *ARRHYTHMIAS, CARDIAC/

(arrhythmia? or dysrhythmia?).ti,ab.

(Atrial adj2 (Fibrillation or Flutter)).ti,ab.
(Bradycardia? or bradyarrhythmia?).ti,ab.

Brugada Syndrome.ti,ab.

(premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
Heart Block.ti,ab.

Long QT Syndrome.ti,ab.

Parasystole.ti,ab.

Pre-Excitation Syndrome?.ti,ab.

Tachycardia?.ti,ab.

(Ventricular adj2 (Fibrillation or Flutter)).ti,ab.

exp CARDIOMYOPATHY, HYPERTROPHIC/
(Hypertrophic adj2 cardiomyopath$).ti,ab.

AORTIC VALVE INSUFFICIENCY/

MITRAL VALVE INSUFFICIENCY/

((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.
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37 MARFAN SYNDROME/
38 (Marfan$ adj2 syndrome).ti,ab.
39 exp AORTIC DISEASES/
40  (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
41 Aortitis.ti,ab.
42  Loeys-Dietz Syndrome.ti,ab.
43  Leriche Syndrome.ti,ab.
44  AORTIC COARCTATION/su [Surgery]
45  (Coarctation? adj10 (repair$ or surgery)).ti,ab.
46  HEART VALVE PROSTHESIS/
47  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
48 "TRANSPOSITION OF GREAT VESSELS"/
49  (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
50 FONTAN PROCEDURE/
51 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
52 exp CORONARY DISEASE/
53 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.
54 *HEART DEFECTS, CONGENITAL/
55  Cyanotic heart disease?.ti,ab.
56  (complex$ adj10 congenital$ heart disease?).ti,ab.
57 *PULMONARY HYPERTENSION/
58 (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.
59  exp VENTRICULAR DYSFUNCTION/
60  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
61  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.
62 exp *CARDIOMYOPATHIES/ and TIME FACTORS/
63  (previous$ adj5 cardiomyopath$).ti,ab.
64 MITRAL VALVE STENOSIS/
65  (mitral adj2 stenos?s).ti,ab.
66 exp AORTIC VALVE STENOSIS/
67  (aort$ adj2 stenos?s).ti,ab.
68 AORTIC COARCTATION/
69 (Coarctation? adj3 aort$).ti,ab.
70 PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
71  or/1-70
72 LABOR STAGE, THIRD/
73  ((third or 3rd) adj5 stage? adj10 labo?r$).ti,ab.
74 (involution$ adj3 stage?).ti,ab.
75  or/72-74
76  ((placenta? or membrane?) adj3 (expul$ or expel$)).ti,ab.
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77  afterbirth?.ti,ab.

78 PLACENTA, RETAINED/

79  (placenta? adj3 retain$).ti,ab.

80 PLACENTA ACCRETA/

81 (placenta? adj3 (accreta$ or increta$ or precreta$ or adherent)).ti,ab.
82 or/76-81

83 POSTPARTUM HEMORRHAGE/

84  ((Postpartum? or Post-partum?) adj3 h?emorrhag$).ti,ab.
85  0r/83-84

86 UTERINE CONTRACTION/

87  ((uterus or uterin$ or myometri$) adj3 contract$).ti,ab.

88  0r/86-87

89  (activ$ adj3 manag$).ti,ab.

90 exp OXYTOCICS/

91  (Uterotonic? or Oxytocic? or Carboprost or Dinoprost or Dinoprostone or Ergonovine or
Ergotamine or Methylergonovine or Misoprostol or Oxytocin or Quipazine or Sparteine or
Vasotocin or hemabate or syntometrine or syntocinon or ergometrine).mp.

92  exp ANTIFIBRINOLYTIC AGENTS/

93 (antifibrinolytic? or anti-fibrinolytic? or Aminocaproic Acid or Tranexamic Acid or Vitamin K? or
alpha-2-Antiplasmin).mp.

94 BREAST FEEDING/

95 (breastfeed$ or breastfed or breast feed$ or breast fed).ti,ab.
96 UMBILICAL CORD/

97  ((Clamp$ or cut$ or sever$) adj3 cord?).ti,ab.
98  (cord? adj3 traction).ti,ab.

99  0r/89-98

100 71 and 75

101 71 and (82 or 85 or 88) and 99

102 0r/100-101

103 limit 102 to english language

104 LETTER/

105 EDITORIAL/

106 NEWS/

107 exp HISTORICAL ARTICLE/

108 ANECDOTES AS TOPIC/

109 COMMENT/

110 CASE REPORT/

111 (letter or comment*).ti.

112 or/104-111

113 RANDOMIZED CONTROLLED TRIAL/ or random?*.ti,ab.
114 112 not 113

115 ANIMALS/ not HUMANS/
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116
117
118
119
120
121
122

exp ANIMALS, LABORATORY/
exp ANIMAL EXPERIMENTATION/
exp MODELS, ANIMAL/

exp RODENTIA/

(rat or rats or mouse or mice).ti.
0r/114-120

103 not 121

Database: Cochrane Central Register of Controlled Trials
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16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

PULMONARY VALVE STENOSIS/

(pulmonary adj2 stenos$).ti,ab.

DUCTUS ARTERIOSUS, PATENT/

(Paten$ adj2 ductus arteriosus).ti,ab.

MITRAL VALVE PROLAPSE/

(mitral valve? adj2 (prolapse? or floppy)).ti,ab.

click murmur syndrome?.ti,ab,kw.

(Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.
HEART SEPTAL DEFECTS, ATRIAL/

HEART SEPTAL DEFECTS, VENTRICULAR/
((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
(persist$ adj2 ostium primum).ti,ab.

anomal$ pulmonary venous drain$.ti,ab,kw.

exp CARDIAC COMPLEXES, PREMATURE/

((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).ti,ab.

((Atrial or ventricular) adj2 extrasystole?).ti,ab.
"TETRALOGY OF FALLOT"/su [Surgery]

(tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
exp *ARRHYTHMIAS, CARDIAC/

(arrhythmia? or dysrhythmia?).ti,ab,kw.

(Atrial adj2 (Fibrillation or Flutter)).ti,ab.

(Bradycardia? or bradyarrhythmia?).ti,ab,kw.

Brugada Syndrome.ti,ab,kw.

(premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
Heart Block.ti,ab,kw.

Long QT Syndrome.ti,ab,kw.

Parasystole.ti,ab,kw.

Pre-Excitation Syndrome?.ti,ab,kw.
Tachycardia?.ti,ab,kw.

(Ventricular adj2 (Fibrillation or Flutter)).ti,ab.

exp CARDIOMYOPATHY, HYPERTROPHIC/
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32  (Hypertrophic adj2 cardiomyopath$).ti,ab.
33 AORTIC VALVE INSUFFICIENCY/
34 MITRAL VALVE INSUFFICIENCY/
35  ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
36  ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.
37 MARFAN SYNDROME/
38  (Marfan$ adj2 syndrome).ti,ab.
39 exp AORTIC DISEASES/
40  (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
41  Aortitis.ti,ab,kw.
42  Loeys-Dietz Syndrome.ti,ab,kw.
43 Leriche Syndrome.ti,ab,kw.
44  AORTIC COARCTATION/su [Surgery]
45  (Coarctation? adj10 (repair$ or surgery)).ti,ab.
46 HEART VALVE PROSTHESIS/
47  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
48 "TRANSPOSITION OF GREAT VESSELS"/
49  (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
50 FONTAN PROCEDURE/
51 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
52 exp CORONARY DISEASE/
53 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.
54 *HEART DEFECTS, CONGENITAL/
55  Cyanotic heart disease?.ti,ab,kw.
56  (complex$ adj10 congenital$ heart disease?).ti,ab.
57 *PULMONARY HYPERTENSION/
58  (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.
59 exp VENTRICULAR DYSFUNCTION/
60  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
61  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.
62 exp *CARDIOMYOPATHIES/ and TIME FACTORS/
63  (previous$ adj5 cardiomyopath$).ti,ab.
64 MITRAL VALVE STENOSIS/
65 (mitral adj2 stenos?s).ti,ab.
66 exp AORTIC VALVE STENOSIS/
67  (aort$ adj2 stenos?s).ti,ab.
68 AORTIC COARCTATION/
69 (Coarctation? adj3 aort$).ti,ab.
70 PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
71  or/1-70
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72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91

92
93

94
95
96
97
98
99

LABOR STAGE, THIRD/

((third or 3rd) adj5 stage? adj10 labo?r$).ti,ab.
(involution$ adj3 stage?).ti,ab.

or/72-74

((placenta? or membrane?) adj3 (expul$ or expel$)).ti,ab.
afterbirth?.ti,ab,kw.

PLACENTA, RETAINED/

(placenta? adj3 retain$).ti,ab.

PLACENTA ACCRETA/

(placenta? adj3 (accreta$ or increta$ or precreta$ or adherent)).ti,ab.
or/76-81

POSTPARTUM HEMORRHAGE/

((Postpartum? or Post-partum?) adj3 h?emorrhag$).ti,ab.
or/83-84

UTERINE CONTRACTION/

((uterus or uterin$ or myometri$) adj3 contract$).ti,ab.
or/86-87

(activ$ adj3 manag$).ti,ab.

exp OXYTOCICS/

(Uterotonic? or Oxytocic? or Carboprost or Dinoprost or Dinoprostone or Ergonovine or
Ergotamine or Methylergonovine or Misoprostol or Oxytocin or Quipazine or Sparteine or
Vasotocin or hemabate or syntometrine or syntocinon or ergometrine).mp.

exp ANTIFIBRINOLYTIC AGENTS/

(antifibrinolytic? or anti-fibrinolytic? or Aminocaproic Acid or Tranexamic Acid or Vitamin K? or
alpha-2-Antiplasmin).mp.

BREAST FEEDING/

(breastfeed$ or breastfed or breast feed$ or breast fed).ti,ab,kw.

UMBILICAL CORD/

((Clamp$ or cut$ or sever$) adj3 cord?).ti,ab.

(cord? adj3 traction).ti,ab.

0r/89-98

100 71 and 75
101 71 and (82 or 85 or 88) and 99
102 0r/100-101

Database: Cochrane Database of Systematic Reviews
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PULMONARY VALVE STENOSIS.kw.
(pulmonary adj2 stenos$).ti,ab.
DUCTUS ARTERIOSUS, PATENT.kw.
(Paten$ adj2 ductus arteriosus).ti,ab.
MITRAL VALVE PROLAPSE .kw.
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6 (mitral valve? adj2 (prolapse? or floppy)).ti,ab.
7 click murmur syndrome?.ti,ab.
8 (Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.
9 HEART SEPTAL DEFECTS, ATRIAL.kw.
10 HEART SEPTAL DEFECTS, VENTRICULAR.kw.
11 ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
12 (persist$ adj2 ostium primum).ti,ab.
13  anomal$ pulmonary venous drain$.ti,ab.
14 CARDIAC COMPLEXES, PREMATURE.kw.
15  ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).ti,ab.
16  ((Atrial or ventricular) adj2 extrasystole?).ti,ab.
17 "TETRALOGY OF FALLOT".kw.
18 (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
19 ARRHYTHMIAS, CARDIAC.kw.
20  (arrhythmia? or dysrhythmia?).ti,ab.
21  (Atrial adj2 (Fibrillation or Flutter)).ti,ab.
22  (Bradycardia? or bradyarrhythmia?).ti,ab.
23  Brugada Syndrome.ti,ab.
24  (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
25  Heart Block.ti,ab.
26 Long QT Syndrome.ti,ab.
27  Parasystole.ti,ab.
28 Pre-Excitation Syndrome?.ti,ab.
29  Tachycardia?.ti,ab.
30 (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.
31 CARDIOMYOPATHY, HYPERTROPHIC.kw.
32  (Hypertrophic adj2 cardiomyopath$).ti,ab.
33  AORTIC VALVE INSUFFICIENCY .kw.
34 MITRAL VALVE INSUFFICIENCY .kw.
35  ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
36  ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.
37 MARFAN SYNDROME.kw.
38 (Marfan$ adj2 syndrome).ti,ab.
39 AORTIC DISEASES.kw.
40  (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
41 Aortitis.ti,ab.
42  Loeys-Dietz Syndrome.ti,ab.
43  Leriche Syndrome.ti,ab.
44 AORTIC COARCTATION.kw.
45  (Coarctation? adj10 (repair$ or surgery)).ti,ab.
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46  HEART VALVE PROSTHESIS. kw.
47  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
48  "TRANSPOSITION OF GREAT VESSELS".kw.
49  (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
50 FONTAN PROCEDURE.kw.
51  (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
52 CORONARY DISEASE .kw.
53  (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.
54  HEART DEFECTS, CONGENITAL.kw.
55  Cyanotic heart disease?.ti,ab.
56  (complex$ adj10 congenital$ heart disease?).ti,ab.
57 PULMONARY HYPERTENSION.kw.
58  (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.
59 VENTRICULAR DYSFUNCTION.kw.
60  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
61  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.
62 (CARDIOMYOPATHIES and TIME FACTORS).kw.
63  (previous$ adj5 cardiomyopath$).ti,ab.
64  MITRAL VALVE STENOSIS.kw.
65  (mitral adj2 stenos?s).ti,ab.
66  AORTIC VALVE STENOSIS.kw.
67  (aort$ adj2 stenos?s).ti,ab.
68 AORTIC COARCTATION.kw.
69 (Coarctation? adj3 aort$).ti,ab.
70 PREGNANCY COMPLICATIONS, CARDIOVASCULAR.kw.
71  or/1-70
72 LABOR STAGE, THIRD.kw.
73  ((third or 3rd) adj5 stage? adj10 labo?r$).ti,ab.
74  (involution$ adj3 stage?).ti,ab.
75 or/72-74
76  ((placenta? or membrane?) adj3 (expul$ or expel$)).ti,ab.
77  afterbirth?.ti,ab.
78 PLACENTA, RETAINED.kw.
79  (placenta? adj3 retain$).ti,ab.
80 PLACENTA ACCRETA kw.
81 (placenta? adj3 (accreta$ or increta$ or precreta$ or adherent)).ti,ab.
82  or/76-81
83 POSTPARTUM HEMORRHAGE.kw.
84  ((Postpartum? or Post-partum?) adj3 h?emorrhag$).ti,ab.
85  0r/83-84
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86
87
88
89
90
91

92
93

94
95
96
97
98
99

UTERINE CONTRACTION.kw.

((uterus or uterin$ or myometri$) adj3 contract$).ti,ab.
or/86-87

(activ$ adj3 manag$).ti,ab.

OXYTOCICS.kw.

(Uterotonic? or Oxytocic? or Carboprost or Dinoprost or Dinoprostone or Ergonovine or
Ergotamine or Methylergonovine or Misoprostol or Oxytocin or Quipazine or Sparteine or
Vasotocin or hemabate or syntometrine or syntocinon or ergometrine).mp.

ANTIFIBRINOLYTIC AGENTS.kw.

(antifibrinolytic? or anti-fibrinolytic? or Aminocaproic Acid or Tranexamic Acid or Vitamin K? or
alpha-2-Antiplasmin).mp.

BREAST FEEDING.kw.

(breastfeed$ or breastfed or breast feed$ or breast fed).ti,ab.
UMBILICAL CORD.kw.

((Clamp$ or cut$ or sever$) adj3 cord?).ti,ab.

(cord? adj3 traction).ti,ab.

0r/89-98

100 71 and 75
101 71 and (82 or 85 or 88) and 99
102 0or/100-101

Database: Database of Abstracts of Reviews of Effects
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16
17
18

PULMONARY VALVE STENOSIS.kw.

(pulmonary adj2 stenos$).tw,tx.

DUCTUS ARTERIOSUS, PATENT .kw.

(Paten$ adj2 ductus arteriosus).tw,tx.

MITRAL VALVE PROLAPSE .kw.

(mitral valve? adj2 (prolapse? or floppy)).tw,tx.

click murmur syndrome?.tw,tx.

(Repair$ adj3 lesion? adj3 (heart? or cardiac)).tw,tx.
HEART SEPTAL DEFECTS, ATRIAL.kw.

HEART SEPTAL DEFECTS, VENTRICULAR .kw.
((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).tw,tx.
(persist$ adj2 ostium primum).tw,tx.

anomal$ pulmonary venous drain$.tw,tx.

CARDIAC COMPLEXES, PREMATURE .kw.

((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).tw,tx.

((Atrial or ventricular) adj2 extrasystole?).tw,tx.
"TETRALOGY OF FALLOT".kw.
(tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).tw,tx.
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19 ARRHYTHMIAS, CARDIAC.kw.
20  (arrhythmia? or dysrhythmia?).tw,tx.
21  (Atrial adj2 (Fibrillation or Flutter)).tw,tx.
22  (Bradycardia? or bradyarrhythmia?).tw,tx.
23  Brugada Syndrome.tw,tx.
24 (premature adj2 (atrial or ventricular) adj2 contraction?).tw,tx.
25 Heart Block.tw,tx.
26 Long QT Syndrome.tw,tx.
27  Parasystole.tw,tx.
28  Pre-Excitation Syndrome?.tw,tx.
29  Tachycardia?.tw,tx.
30  (Ventricular adj2 (Fibrillation or Flutter)).tw,tx.
31 CARDIOMYOPATHY, HYPERTROPHIC.kw.
32  (Hypertrophic adj2 cardiomyopath$).tw,tx.
33  AORTIC VALVE INSUFFICIENCY .kw.
34 MITRAL VALVE INSUFFICIENCY .kw.
35  ((mitral or aort$) adj2 (regurg$ or incompeten$)).tw,tx.
36  ((mitral or aort$) adj2 valv$ adj2 insufficien$).tw,tx.
37 MARFAN SYNDROME.kw.
38 (Marfan$ adj2 syndrome).tw,tx.
39 AORTIC DISEASES.kw.
40  (aort$ adj2 (disease? or aneurysm? or ruptur$)).tw,tx.
41 Aortitis.tw,tx.
42 Loeys-Dietz Syndrome.tw,tx.
43  Leriche Syndrome.tw,tx.
44  AORTIC COARCTATION.kw.
45  (Coarctation? adj10 (repair$ or surgery)).tw,tx.
46  HEART VALVE PROSTHESIS. kw.
47  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).tw,tx.
48 "TRANSPOSITION OF GREAT VESSELS" kw.
49  (Transpos$ adj2 great adj2 (vessels or arteries)).tw,tx.
50 FONTAN PROCEDURE.kw.
51 (Fontan$ adj2 (circulat$ or procedure?)).tw,tx.
52 CORONARY DISEASE.kw.
53  (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).tw,tx.
54  HEART DEFECTS, CONGENITAL.kw.
55  Cyanotic heart disease?.tw,tx.
56  (complex$ adj10 congenital$ heart disease?).tw,tx.
57 PULMONARY HYPERTENSION.kw.
58  (Pulmonary adj2 arter$ adj2 hypertens$).tw,tx.

Evidence reviews for heart disease
March 2019

275



Intrapartum care for women with existing medical conditions or obstetric complications and their
babies

# Searches

59 VENTRICULAR DYSFUNCTION.kw.

60  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).tw,tx.
61  (systemic$ adj2 ventric$ adj2 dysfuncti$).tw,tx.

62 (CARDIOMYOPATHIES and TIME FACTORS).kw.

63  (previous$ adj5 cardiomyopath$).tw,tx.

64 MITRAL VALVE STENOSIS.kw.

65  (mitral adj2 stenos?s).tw,tx.

66 AORTIC VALVE STENOSIS.kw.

67  (aort$ adj2 stenos?s).tw,tx.

68 AORTIC COARCTATION.kw.

69 (Coarctation? adj3 aort$).tw,tx.

70 PREGNANCY COMPLICATIONS, CARDIOVASCULAR .kw.
71  or/1-70

72 LABOR STAGE, THIRD.kw.

73  ((third or 3rd) adj5 stage? adj10 labo?r$).tw,tx.

74  (involution$ adj3 stage?).tw,tx.

75 or/72-74

76  ((placenta? or membrane?) adj3 (expul$ or expel$)).tw,tx.
77  afterbirth?.tw,tx.

78 PLACENTA, RETAINED.kw.

79  (placenta? adj3 retain$).tw,tx.

80 PLACENTA ACCRETA kw.

81 (placenta? adj3 (accreta$ or increta$ or precreta$ or adherent)).tw,tx.
82 or/76-81

83 POSTPARTUM HEMORRHAGE .kw.

84  ((Postpartum? or Post-partum?) adj3 h?emorrhag$).tw,tx.
85 0r/83-84

86 UTERINE CONTRACTION.kw.

87  ((uterus or uterin$ or myometri$) adj3 contract$).tw,tx.

88 or/86-87

89  (activ$ adj3 manag$).tw,tx.

90 OXYTOCICS.kw.

91  (Uterotonic? or Oxytocic? or Carboprost or Dinoprost or Dinoprostone or Ergonovine or
Ergotamine or Methylergonovine or Misoprostol or Oxytocin or Quipazine or Sparteine or
Vasotocin or hemabate or syntometrine or syntocinon or ergometrine).mp.

92  ANTIFIBRINOLYTIC AGENTS.kw.

93 (antifibrinolytic? or anti-fibrinolytic? or Aminocaproic Acid or Tranexamic Acid or Vitamin K? or
alpha-2-Antiplasmin).mp.

94 BREAST FEEDING.kw.

95  (breastfeed$ or breastfed or breast feed$ or breast fed).tw,tx.
96 UMBILICAL CORD.kw.

97  ((Clamp$ or cut$ or sever$) adj3 cord?).tw,tx.
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98
99
100
101
102

(cord? adj3 traction).tw,tx.
0r/89-98

71 and 75

71 and (82 or 85 or 88) and 99
0r/100-101

Database: Health Technology Assessment
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16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

PULMONARY VALVE STENOSIS/

(pulmonary adj2 stenos$).tw.

DUCTUS ARTERIOSUS, PATENT/

(Paten$ adj2 ductus arteriosus).tw.

MITRAL VALVE PROLAPSE/

(mitral valve? adj2 (prolapse? or floppy)).tw.

click murmur syndrome?.tw.

(Repair$ adj3 lesion? adj3 (heart? or cardiac)).tw.
HEART SEPTAL DEFECTS, ATRIAL/

HEART SEPTAL DEFECTS, VENTRICULAR/
((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).tw.
(persist$ adj2 ostium primum).tw.

anomal$ pulmonary venous drain$.tw.

exp CARDIAC COMPLEXES, PREMATURE/

((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).tw.

((Atrial or ventricular) adj2 extrasystole?).tw.
"TETRALOGY OF FALLOT"/su [Surgery]

(tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).tw.
exp *ARRHYTHMIA/

(arrhythmia? or dysrhythmia?).tw.

(Atrial adj2 (Fibrillation or Flutter)).tw.

(Bradycardia? or bradyarrhythmia?).tw.

Brugada Syndrome.tw.

(premature adj2 (atrial or ventricular) adj2 contraction?).tw.
Heart Block.tw.

Long QT Syndrome.tw.

Parasystole.tw.

Pre-Excitation Syndrome?.tw.

Tachycardia?.tw.

(Ventricular adj2 (Fibrillation or Flutter)).tw.

exp CARDIOMYOPATHY, HYPERTROPHIC/
(Hypertrophic adj2 cardiomyopath$).tw.

AORTIC VALVE INSUFFICIENCY/
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34 MITRAL VALVE INSUFFICIENCY/
35  ((mitral or aort$) adj2 (regurg$ or incompeten$)).tw.
36  ((mitral or aort$) adj2 valv$ adj2 insufficien$).tw.
37 MARFAN SYNDROME/
38 (Marfan$ adj2 syndrome).tw.
39 exp AORTIC DISEASES/
40 (aort$ adj2 (disease? or aneurysm? or ruptur$)).tw.
41  Aortitis.tw.
42  Loeys-Dietz Syndrome.tw.
43  Leriche Syndrome.tw.
44  AORTIC COARCTATION/su [Surgery]
45  (Coarctation? adj10 (repair$ or surgery)).tw.
46 HEART VALVE PROSTHESIS/
47  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).tw.
48 "TRANSPOSITION OF GREAT VESSELS"/
49  (Transpos$ adj2 great adj2 (vessels or arteries)).tw.
50 FONTAN PROCEDURE/
51 (Fontan$ adj2 (circulat$ or procedure?)).tw.
52 exp CORONARY DISEASE/
53 (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).tw.
54 *HEART DEFECTS, CONGENITAL/
55  Cyanotic heart disease?.tw.
56  (complex$ adj10 congenital$ heart disease?).tw.
57 *PULMONARY HYPERTENSION/
58  (Pulmonary adj2 arter$ adj2 hypertens$).tw.
59 exp VENTRICULAR DYSFUNCTION/
60  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).tw.
61  (systemic$ adj2 ventric$ adj2 dysfuncti$).tw.
62 exp *CARDIOMYOPATHIES/ and TIME FACTORS/
63  (previous$ adj5 cardiomyopath$).tw.
64 MITRAL VALVE STENOSIS/
65 (mitral adj2 stenos?s).tw.
66 exp AORTIC VALVE STENOSIS/
67 (aort$ adj2 stenos?s).tw.
68 AORTIC COARCTATION/
69 (Coarctation? adj3 aort$).tw.
70 PREGNANCY COMPLICATIONS, CARDIOVASCULAR/
71  or/1-70
72 LABOR STAGE, THIRD/
73  ((third or 3rd) adj5 stage? adj10 labo?r$).tw.
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74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91

92
93

94
95
96
97
98
99

(involution$ adj3 stage?).tw.

or/72-74

((placenta? or membrane?) adj3 (expul$ or expel$)).tw.
afterbirth?.tw.

PLACENTA, RETAINED/

(placenta? adj3 retain$).tw.

PLACENTA ACCRETA/

(placenta? adj3 (accreta$ or increta$ or precreta$ or adherent)).tw.
or/76-81

POSTPARTUM HEMORRHAGE/

((Postpartum? or Post-partum?) adj3 h?emorrhag$).tw.
or/83-84

UTERINE CONTRACTION/

((uterus or uterin$ or myometri$) adj3 contract$).tw.
or/86-87

(activ$ adj3 manag$).tw.

exp OXYTOCICS/

(Uterotonic? or Oxytocic? or Carboprost or Dinoprost or Dinoprostone or Ergonovine or
Ergotamine or Methylergonovine or Misoprostol or Oxytocin or Quipazine or Sparteine or
Vasotocin or hemabate or syntometrine or syntocinon or ergometrine).mp.

exp ANTIFIBRINOLYTIC AGENTS/

(antifibrinolytic? or anti-fibrinolytic? or Aminocaproic Acid or Tranexamic Acid or Vitamin K? or
alpha-2-Antiplasmin).mp.

BREAST FEEDING/

(breastfeed$ or breastfed or breast feed$ or breast fed).tw.
UMBILICAL CORD/

((Clamp$ or cut$ or sever$) adj3 cord?).tw.

(cord? adj3 traction).tw.

0r/89-98

100 71 and 75
101 71 and (82 or 85 or 88) and 99
102 0r/100-101

Database: Embase

~N o ok NP

PULMONARY VALVE STENOSIS/
(pulmonary adj2 stenos$).ti,ab.

PATENT DUCTUS ARTERIOSUS/

(Paten$ adj2 ductus arteriosus).ti,ab.

MITRAL VALVE PROLAPSE/

(mitral valve? adj2 (prolapse? or floppy)).ti,ab.
click murmur syndrome?.ti,ab.

Evidence reviews for heart disease
March 2019

279



Intrapartum care for women with existing medical conditions or obstetric complications and their
babies

# Searches

(Repair$ adj3 lesion? adj3 (heart? or cardiac)).ti,ab.

9 HEART SEPTUM DEFECT/

10  ((atrial or ventricul$ or intraventricul$) adj2 septal adj2 defect$).ti,ab.
11 (persist$ adj2 ostium primum).ti,ab.

12 anomal$ pulmonary venous drain$.ti,ab.

13 EXTRASYSTOLE/

14  ((Atrial or ventricular or supraventricular) adj2 (ectopic or premature) adj2 (beat? or complex$
or complice?)).ti,ab.

15  ((Atrial or ventricular) adj2 extrasystole?).ti,ab.

16  FALLOT TETRALOGY/su [Surgery]

17  (tetralogy adj2 Fallot$ adj10 (repair$ or surgery)).ti,ab.
18  exp *HEART ARRHYTHMIA/

19  (arrhythmia? or dysrhythmia?).ti,ab.

20  (Atrial adj2 (Fibrillation or Flutter)).ti,ab.

21  (Bradycardia? or bradyarrhythmia?).ti,ab.

22 Brugada Syndrome.ti,ab.

23  (premature adj2 (atrial or ventricular) adj2 contraction?).ti,ab.
24  Heart Block.ti,ab.

25 Long QT Syndrome.ti,ab.

26 Parasystole.ti,ab.

27  Pre-Excitation Syndrome?.ti,ab.

28  Tachycardia?.ti,ab.

29  (Ventricular adj2 (Fibrillation or Flutter)).ti,ab.

30 exp*HYPERTROPHIC CARDIOMYOPATHY/

31  (Hypertrophic adj2 cardiomyopath$).ti,ab.

32 AORTIC VALVE REGURGITATION/

33 MITRAL VALVE REGURGITATION/

34  ((mitral or aort$) adj2 (regurg$ or incompeten$)).ti,ab.
35  ((mitral or aort$) adj2 valv$ adj2 insufficien$).ti,ab.

36 MARFAN SYNDROME/

37  (Marfan$ adj2 syndrome).ti,ab.

38 exp *AORTA DISEASE/

39 (aort$ adj2 (disease? or aneurysm? or ruptur$)).ti,ab.
40  Aortitis.ti,ab.

41 Loeys-Dietz Syndrome.ti,ab.

42  Leriche Syndrome.ti,ab.

43  AORTA COARCTATION/su [Surgery]

44  (Coarctation? adj10 (repair$ or surgery)).ti,ab.

45  exp *HEART VALVE PROSTHESIS/

46  ((heart or cardiac) adj3 valve? adj5 (prosthe$ or mechanical or replace$)).ti,ab.
47 GREAT VESSELS TRANSPOSITION/

oo
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48  (Transpos$ adj2 great adj2 (vessels or arteries)).ti,ab.
49 FONTAN PROCEDURE/
50 (Fontan$ adj2 (circulat$ or procedure?)).ti,ab.
51 exp *CORONARY ARTERY DISEASE/
52  (Coronary adj2 (disease? or aneurysm? or arterioscleros?s or occlusion? or stenos?s or
restenos?s or thrombos?s or vasospasm?)).ti,ab.
53 CYANOTIC HEART DISEASE/
54  Cyanotic heart disease?.ti,ab.
55 *CONGENITAL HEART DISEASE/
56  (complex$ adj10 congenital$ heart disease?).ti,ab.
57 *PULMONARY HYPERTENSION/
58  (Pulmonary adj2 arter$ adj2 hypertens$).ti,ab.
59 exp *HEART VENTRICLE FAILURE/
60  ((left or right) adj2 ventric$ adj2 (impair$ or systemic$ or dysfuncti$)).ti,ab.
61  (systemic$ adj2 ventric$ adj2 dysfuncti$).ti,ab.
62 exp CARDIOMYOPATHY/ and TIME FACTOR/
63  (previous$ adj5 cardiomyopath$).ti,ab.
64 MITRAL VALVE STENOSIS/
65 (mitral adj2 stenos?s).ti,ab.
66 AORTA VALVE STENOSIS/
67  (aort$ adj2 stenos?s).ti,ab.
68 AORTA COARCTATION/
69 (Coarctation? adj3 aort$).ti,ab.
70  or/1-69
71 LABOR STAGE 3/
72  ((third or 3rd) adj5 stage? adj10 labo?r$).ti,ab.
73  (involution$ adj3 stage?).ti,ab.
74 or/71-73
75  ((placenta? or membrane?) adj3 (expul$ or expel$)).ti,ab.
76  afterbirth?.ti,ab.
77 RETAINED PLACENTA/
78  (placenta? adj3 retain$).ti,ab.
79 PLACENTA ACCRETA/
80 (placenta? adj3 (accreta$ or increta$ or precreta$ or adherent)).ti,ab.
81 or/75-80
82 POSTPARTUM HEMORRHAGE/
83  ((Postpartum? or Post-partum?) adj3 h?emorrhag$).ti,ab.
84  0r/82-83
85 UTERUS CONTRACTION/
86  ((uterus or uterin$ or myometri$) adj3 contract$).ti,ab.
87  0r/85-86
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88  (activ$ adj3 manag$).ti,ab.
89 exp UTEROTONIC AGENT/

90  (Uterotonic? or Oxytocic? or Carboprost or Dinoprost or Dinoprostone or Ergonovine or
Ergotamine or Methylergonovine or Misoprostol or Oxytocin or Quipazine or Sparteine or
Vasotocin or hemabate or syntometrine or syntocinon or ergometrine).mp.

91  exp ANTIFIBRINOLYTIC AGENT/

92  (antifibrinolytic? or anti-fibrinolytic? or Aminocaproic Acid or Tranexamic Acid or Vitamin K? or
alpha-2-Antiplasmin).mp.

93 BREAST FEEDING/

94  (breastfeed$ or breastfed or breast feed$ or breast fed).ti,ab.
95  UMBILICAL CORD/

96  ((Clamp$ or cut$ or sever$) adj3 cord?).ti,ab.
97  (cord? adj3 traction).ti,ab.

98  0r/88-97

99 70and 74

100 70 and (81 or 84 or 87) and 98

101 0r/99-100

102 limit 101 to english language

103 letter.pt. or LETTER/

104 note.pt.

105 editorial.pt.

106 CASE REPORT/ or CASE STUDY/

107 (letter or comment®).ti.

108 o0r/103-107

109 RANDOMIZED CONTROLLED TRIAL/ or random?*.ti,ab.
110 108 not 109

111 ANIMAL/ not HUMAN/

112 NONHUMAN/

113 exp ANIMAL EXPERIMENT/

114 exp EXPERIMENTAL ANIMAL/

115 ANIMAL MODEL/

116 exp RODENT/

117 (rat or rats or mouse or mice).ti.

118 or/110-117

119 102 not 118
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Appendix C - Clinical evidence study selection

Intrapartum care for women with cardiac disease — stratification of risk

Figure 1. Flow diagram of clinical evidence study selection for Intrapartum care for
women with cardiac disease - stratification of risk

Titles and abstracts
identified, N= 1947

: ¢

Full copies requested Excluded, N=1846
for assessment of (not relevant population,
eligibility, N= 101 design, intervention,

comparison, outcomes)

'

Publications included Publications excluded
in review, N=7 from review, N= 94
(refer to excluded
studies list)
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Intrapartum care for women with cardiac disease — management of
anticoagulation for valvular disease

Figure 2. Flow diagram of clinical evidence study selection for Intrapartum care for
women with cardiac disease — management of anticoagulation for valvular

disease
Titles and abstracts
identified, N=702
: ¢
Full copies requested Excluded, N=568
for assessment of (not relevant population,
eligibility, N= 134 design, intervention,
comparison, outcomes)
Publications included Publications excluded
in review, N= 6 from review, N= 128
(refer to excluded
studies list)
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Intrapartum care for women with cardiac disease — mode of birth

Figure 3. Flow diagram of clinical evidence study selection for Intrapartum care for
women with cardiac disease — mode of birth

Titles and abstracts
identified, N= 1225

: ¢

Full copies requested Excluded, N= 1146
for assessment of (not relevant population,
eligibility, N= 79 design, intervention,

comparison, outcomes)

y

Publications included Publications excluded
in review, N= 1 from review, N= 78
(refer to excluded
studies list)
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Intrapartum care for women with cardiac disease - fluid management

Figure 4. Flow diagram of clinical evidence study selection for Intrapartum care for
women with cardiac disease - fluid management

Titles and abstracts
identified, N= 1036

: ¢

Full copies requested Excluded, N= 1016
for assessment of (not relevant population,
eligibility, N= 20 design, intervention,

comparison, outcomes)

y

Publications included Publications excluded
in review, N=0 from review, N= 20
(refer to excluded
studies list)
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Intrapartum care for women with cardiac disease — diagnosis of cardiomyopathy

Figure 5. Flow diagram of clinical evidence study selection for Intrapartum care for
women with cardiac disease — diagnosis of cardiomyopathy

Titles and abstracts
identified, N= 718

: ¢

Full copies requested Excluded, N= 673
for assessment of (not relevant population,
eligibility, N= 45 design, intervention,

comparison, outcomes)

y

Publications included Publications excluded
in review, N= 3 from review, N= 42
(refer to excluded
studies list)
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Intrapartum care for women with cardiac disease — management of
cardiomyopathy

Figure 6. Flow diagram of clinical evidence study selection for Intrapartum care for
women with cardiac disease — management of cardiomyopathy

Titles and abstracts
identified, N= 707

+ ¢

Full copies requested Excluded, N= 690
for assessment of (not relevant population,
eligibility, N= 17 design, intervention,

comparison, outcomes)

Publications included Publications excluded
in review, N= 1 from review, N= 16
(refer to excluded
studies list)
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Intrapartum care for women with cardiac disease — anaesthesia

Figure 7. Flow diagram of clinical evidence study selection for Intrapartum care for
women with cardiac disease — anaesthesia

Titles and abstracts
identified, N= 770

: ¢

Full copies requested Excluded, N= 738
for assessment of (not relevant population,
eligibility, N= 32 design, intervention,

comparison, outcomes)

y

Publications included Publications excluded
in review, N= 1 from review, N= 31
(refer to excluded
studies list)
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Intrapartum care for women with cardiac disease — analgesia

Figure 8. Flow diagram of clinical evidence study selection for Intrapartum care for
women with cardiac disease — analgesia

Titles and abstracts
identified, N=519

: ¢

Full copies requested Excluded, N= 503
for assessment of (not relevant population,
eligibility, N= 16 design, intervention,

comparison, outcomes)

y

Publications included Publications excluded
in review, N=0 from review, N= 16
(refer to excluded
studies list)
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Intrapartum care for women with cardiac disease — management of the third stage
of labour

Figure 9. Flow diagram of clinical evidence study selection for Intrapartum care for
women with cardiac disease — management of third stage of labour

Titles and abstracts
identified, N= 161

+ ¢

Full copies requested Excluded, N= 153
for assessment of (not relevant population,
eligibility, N=8 design, intervention,
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in review, N= 1 from review, N=7
(refer to excluded
studies list)
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Appendix D — Excluded studies

Intrapartum care for women with cardiac disease — stratification of risk

Clinical studies

Study Reason for exclusion
Allyn, J., Guglielminotti, J., Omnes, S., Guezouli, Study design; non-comparative observational
L., Egan, M., Jondeau, G., Longrois, D., study

Montravers, P., Marfan's syndrome during
pregnancy: anesthetic management of delivery in
16 consecutive patients, Anesthesia & Analgesia,
116, 392-8, 2013

Authors/Task Force, members, Elliott, P. M., Study design; guidelines
Anastasakis, A., Borger, M. A., Borggrefe, M.,
Cecchi, F., Charron, P., Hagege, A. A,, Lafont, A.,
Limongelli, G., Mahrholdt, H., McKenna, W. J.,
Mogensen, J., Nihoyannopoulos, P., Nistri, S.,
Pieper, P. G., Pieske, B., Rapezzi, C., Rutten, F.
H., Tillmanns, C., Watkins, H., 2014 ESC
Guidelines on diagnosis and management of
hypertrophic cardiomyopathy: the Task Force for
the Diagnosis and Management of Hypertrophic
Cardiomyopathy of the European Society of
Cardiology (ESC), European Heart Journal, 35,
2733-79, 2014

Autore, C., Conte, M. R., Piccininno, M., Bernabo, = Comparison outside of scope; pregnant women
P., Bonfiglio, G., Bruzzi, P., Spirito, P., Risk vs. general population

associated with pregnancy in hypertrophic

cardiomyopathy, Journal of the American College

of Cardiology, 40, 1864-9, 2002

Avila, W. S., Rossi, E. G., Ramires, J. A. F., The study aimed to determine the association
Grinberg, M., Bortolotto, M. R. L., Zugaib, M., Da between type of heart disease and pregnancy
Luz, P. L., Pregnancy in patients with heart outcomes, instead of risk factors

disease: Experience with 1,000 cases, Clinical
Cardiology, 26, 135-142, 2003

Beaton, A., Okello, E., Destigter, K., Scheel, A., Conference proceedings
Perlman, L., Sable, C., Impact of rheumatic heart

disease on maternal outcomes in pregnancy:
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congenital heart disease

Conference abstract

Outcome was outside of this review's interest

The risk factors and outcomes were outside of the
protocol

Conference abstract

Conference abstract

Evidence reviews for heart disease
March 2019
301



Intrapartum care for women with existing medical conditions or obstetric complications and their
babies

Part A - Clinical and Molecular Teratology, 103
(5), 420, 2015

Wallis,H., Thorne,S., Congenital heart disease Narrative review
and pregnancy, Women's health, 2, 743-752,
2006

Warnes, C. A., Pregnancy and Delivery in Women Non-systematic review
With Congenital Heart Disease, Circulation
Journal, 79, 1416-21, 2015

Weiss, B. M., Atanassoff, P. G., Cyanotic Narrative review
congenital heart disease and pregnancy: natural

selection, pulmonary hypertension, and

anesthesia, Journal of Clinical Anesthesia, 5, 332-

41, 1993
Yap, S. C., Drenthen, W., Pieper, P. G., Moons, Severity of aortic stenosis was assessed by
P., Mulder, B. J. M., Mostert, B., Vliegen, H. W., doppler which was not considered in the protocol

van Dijk, A. P. J., Meijboom, F. J., Steegers, E. A.
P., Roos-Hesselink, J. W., Risk of complications
during pregnancy in women with congenital aortic
stenosis, International Journal of Cardiology, 126,
240-246, 2008

Zhang, F., Xuebin,, The reasearch into the clinical Conference abstract
characteristics of peripartum cardiomyopathy,
Heart, 98, E165-E166, 2012

Economic studies

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Evidence reviews for heart disease
March 2019
302



Intrapartum care for women with existing medical conditions or obstetric complications and their
babies

Intrapartum care for women with cardiac disease — management of anticoagulation
for valvular disease

Clinical studies
Study Reason for exclusion
Abildgaard, U., Sandset, P. M., Hammerstrom, J., Included in Xu 2016 systematic review
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Suid-Afrikaanse Tydskrif Vir Geneeskunde, 65,

961-3, 1984

Hassouna, A., Allam, H., Oral anticoagulation Included in Xu 2016 systematic review
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Journal of Obstetrics and Gynaecology, 116,

1585-1592, 2009

Meschengieser, S., Fondevila, C., Santarelli, M., The study compared oral anticoagulants with
Lazzari, M., Anticoagulation in pregnant women heparin in first trimester (<24 weeks gestation)
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Yasunaga, H., In-hospital management and

outcomes in patients with peripartum

cardiomyopathy: a descriptive study using a

national inpatient database in Japan, Heart and

Vessels, 1-8, 2017

Katsuragi,S., Omoto,A., Kamiya,C., Ueda,K., No relevant outcome data were presented
Sasaki,Y., Yamanaka,K., Neki,R., Yoshimatsu,J.,

Niwa,K., Ikeda,T., Risk factors for maternal

outcome in pregnancy complicated with dilated

cardiomyopathy, Journal of Perinatology, 32, 170-

175, 2012

Khan, S., Melikian, N., Mushemi-Blake, S., No relevant outcome data were presented
Jouhra, F., Dennes, W., Monaghan, M., Shah, A.,

Echocardiographic evaluation of post-partum

ventricular remodelling-implications for the

detection of cardiac disease, Heart, 100, no

pagination, 2014

Kucia, A., Arstall, M., Dekker, G., Peripartum Conference abstract
takotsubo cardiomyopathy, Heart Lung and
Circulation, 24, S388, 2015

Li, W., Li, H., Long, Y., Clinical Characteristics No relevant prognostic tests included
and Long-term Predictors of Persistent Left

Ventricular Systolic Dysfunction in Peripartum

Cardiomyopathy, Canadian Journal of Cardiology,

32, 362-368, 2016

Lu, C. H., Lee, W. C., Wu, M., Chen, S. W., Yeh, No relevant outcome data reported
J. K., Cheng, C. W., Wu, K. P., Wen, M. S., Chen,

T. H., Wu, V. C., Comparison of clinical outcomes

in peripartum cardiomyopathy and age-matched

dilated cardiomyopathy: A 15-year nationwide

population-based study in Asia, Medicine, 96,

6898, 2017

McNamara, D. M., Elkayam, U., Alharethi, R., No relevant outcome data reported
Damp, J., Hsich, E., Ewald, G., Modi, K., Alexis, J.
D., Ramani, G. V., Semigran, M. J., Haythe, J.,
Markham, D. W., Marek, J., Gorcsan, J., 3rd, Wu,
W. C., Lin, Y., Halder, I., Pisarcik, J., Cooper, L.
T., Fett, J. D., Ipac Investigators, Clinical
Outcomes for Peripartum Cardiomyopathy in
North America: Results of the IPAC Study
(Investigations of Pregnancy-Associated
Cardiomyopathy), Journal of the American
College of Cardiology, 66, 905-14, 2015

Munir, Rubab, Hussain, Sajjad, Kayani, Azhar Study design does not meet inclusion criteria -
Mahmood, Peripartum Cardiomyopathy in a descriptive study

Pakistani Cohort, Journal of the College of

Physicians and Surgeons--Pakistan : JCPSP, 26,

740-3, 2016
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Study Reason for exclusion

O'Connell,J.B., Costanzo-Nordin,M.R., No relevant outcome data presented
Subramanian,R., Robinson,J.A., Wallis,D.E.,

Scanlon,P.J., Gunnar,R.M., Peripartum

cardiomyopathy: clinical, hemodynamic, histologic

and prognostic characteristics, Journal of the

American College of Cardiology, 8, 52-56, 1986

Ruiz-Bailen, M., Lopez-Martinez, A., Ramos- Study design does not meet inclusion criteria
Cuadra, J. A., Diaz-Castellanos, M. A., Cardenas-

Cruz, A., Rodriguez-Elvira, M., Montiel-Truijillo, A.,

Peripartum cardiomyopathy: A case series,

Intensive Care Medicine, 27, 306-309, 2001

Safirstein,J.G., Ro,A.S., Grandhi,S., Wang,L., No relevant prognostic tests were included
Fett,J.D., Staniloae,C., Predictors of left

ventricular recovery in a cohort of peripartum

cardiomyopathy patients recruited via the internet,

International Journal of Cardiology, 154, 27-31,

2012

Stanic, Z., Roje, D., Vulic, M., Kopic, D., A ten- Conference abstract
year study on peripartum cardiomyopathy in a

clinical hospital centre split, Croatia, Journal of

Perinatal Medicine, 45 (Supplement 2), 321, 2017

Witlin,A.G., Mabie,W.C., Sibai,B.M., Peripartum Population did not meet the inclusion criteria
cardiomyopathy: a longitudinal echocardiographic

study, American Journal of Obstetrics and

Gynecology, 177, 1129-1132, 1997

Witlin,A.G., Mabie,W.C., Sibai,B.M., Peripartum No relevant prognostic tests were included
cardiomyopathy: an ominous diagnosis, American

Journal of Obstetrics and Gynecology, 176, 182-

188, 1997

Economic studies

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — management of cardiomyopathy

Clinical studies

Study Reason for exclusion

Arany, Zolt, Elkayam, Uri, Peripartum Systematic review - references checked for
Cardiomyopathy, Circulation, 133, 1397-409, inclusion

2016

Arrigo, Mattia, Blet, Alice, Mebazaa, Alexandre, Editorial paper

Bromocriptine for the treatment of peripartum

cardiomyopathy: welcome on BOARD, European

Heart Journal, 38, 2680-2682, 2017

Biteker,M., Duran,N.E., Kaya,H., Gunduz,S., Intervention does not meet inclusion criteria
Tanboga,H.l., Gokdeniz,T., Kahveci,G., Akgun,T.,

Yildiz,M., Ozkan,M., Effect of levosimendan and

predictors of recovery in patients with peripartum

cardiomyopathy, a randomized clinical trial,
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Study Reason for exclusion
Clinical Research in Cardiology, 100, 571-577,

2011

Blauwet, Lori A., Cooper, Leslie T., Diagnosis and  Narrative literature review
management of peripartum cardiomyopathy,

Heart (British Cardiac Society), 97, 1970-81, 2011

Carlin, Andrew J., Alfirevic, Zarko, Gyte, Gillian Systematic review - references checked for
MlI, Interventions for treating peripartum inclusion

cardiomyopathy to improve outcomes for women

and babies, The Cochrane database of systematic

reviews, CD008589, 2010

Croix, G. R. S., Ibrahim, M., Chapatrro, S., Use of A full text copy of the article could not be obtained
bromocriptine in the management of peripartum

cardiomyopathy: A systematic review, Circulation:

Cardiovascular Quality and Outcomes, 10, 2017

Desai, P., Peripartum Cardiomyopathy: A review,  Narrative literature review
Journal of Obstetrics and Gynecology of India, 60,

25-32, 2010

Dodiyi-Manuel, S. T., Ezennaka, R. C., A full text copy of the article could not be obtained
CURRENT MANAGEMENT OF PERIPARTUM

CARDIOMYOPATHY: A REVIEW, Nigerian

journal of medicine : journal of the National

Association of Resident Doctors of Nigeria, 24,

363-9, 2015

Ducloy-Bouthors, A. S., Gonzalez-Estevez, M., Narrative literature review
Constans, B., Turbelin, A., Barre-Drouard, C.,

Cardiovascular emergencies and cardiac arrest in

a pregnant woman, Anaesthesia Critical Care and

Pain Medicine, 35, S43-S50, 2016

Ersboll, Anne S., Damm, Peter, Gustafsson, Finn, Narrative literature review
Vejlstrup, Niels G., Johansen, Marianne,

Peripartum cardiomyopathy: a systematic

literature review, Acta Obstetricia et Gynecologica

Scandinavica, 95, 1205-1219, 2016

Fett, James D., Cabergoline in the Treatment of Author's reply

Peripartum Cardiomyopathy, Revista brasileira de

ginecologia e obstetricia : revista da Federacao

Brasileira das Sociedades de Ginecologia e

Obstetricia, 38, 423-4, 2016

Hilfiker-Kleiner, D., Haghikia, A., Berliner, D., Comparison does not meet inclusion criteria
Vogel-Claussen, J., Schwab, J., Franke, A.,

Schwarzkopf, M., Ehlermann, P., Pfister, R.,

Michels, G., Westenfeld, R., Stangl, V.,

Kindermann, I., Kuhl, U., Angermann, C. E.,

Schlitt, A., Fischer, D., Podewski, E., Bohm, M.,

Sliwa, K., Bauersachs, J., Bromaocriptine for the

treatment of peripartum cardiomyopathy: A

multicentre randomized study, European Heart

Journal, 38, 2671-2679, 2017

Horgan, Stephen J., Margey, Ronan, Brennan, Population do not meet the inclusion criteria
Donal J., O'Herlihy, Colm, Mahon, Niall G.,

Natural history, management, and outcomes of

peripartum cardiomyopathy: an Irish single-center

cohort study, The journal of maternal-fetal &

neonatal medicine : the official journal of the

European Association of Perinatal Medicine, the
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Study Reason for exclusion
Federation of Asia and Oceania Perinatal

Societies, the International Society of Perinatal

Obstetricians, 26, 161-5, 2013

Nanjappa, M. C., Math, R., Mahadevappa, M., Conference abstract
Ravindranath, K. S., Jayadeva, S., Peri-partum

cardiomyopathy-a clinical profile and its response

to treatment with bromocryptine - A case control

study, Indian Heart Journal, 65, S63-S64, 2013

Sliwa,K., Skudicky,D., Candy,G., Bergemann,A., Intervention does not meet the inclusion criteria
Hopley,M., Sareli,P., The addition of pentoxifylline

to conventional therapy improves outcome in

patients with peripartum cardiomyopathy,

European Journal of Heart Failure, 4, 305-309,

2002
Wu, V. C. C., Chen, T. H,, Yeh, J. K., Wu, M., Lu,  Outcomes were not reported according to
C. H., Chen, S. W., Wu, K. P. H., Cheng, C. W., intervention and comparator groups

Chang, C. H., Hung, K. C., Chern, M. S., Lin, F.
C., Wen, M. S., Clinical outcomes of peripartum
cardiomyopathy: A 15-year nationwide population-
based study in Asia, Medicine (United States), 96,
e8374, 2017

Economic studies

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — anaesthesia

Clinical studies

Study Reason for exclusion
Allyn, J., Guglielminotti, J., Omnes, S., Guezouli, Study design does not meet inclusion criteria -
L., Egan, M., Jondeau, G., Longrois, D., case series

Montravers, P., Marfan's syndrome during

pregnancy: anesthetic management of delivery in

16 consecutive patients, Anesthesia & Analgesia,

116, 392-8, 2013

Arendt,K.W., Fernandes,S.M., Khairy,P., Population do not meet inclusion criteria - no
Warnes,C.A., Rose,C.H., Landzberg,M.J., women had general anaesthetic
Craigo,P.A., Hebl,J.R., A case series of the

anesthetic management of parturients with

surgically repaired tetralogy of Fallot, Anesthesia

and Analgesia, 113, 307-317, 2011

Biswas, R. G., Bandyopadhyay, B. K., Sarkar, M., Outcome data not reported by group
Sarkar, U. K., Goswami, A., Mukherjee, P.,

Perioperative management of pregnant patients

with heart disease for caesarian section under

anaesthesia, Journal of the Indian Medical

Association, 101, 632, 634, 636-7 passim, 2003

Bonnin,M., Mercier,F.J., Sitbon,O., Roger- Outcome data not reported by group
Christoph,S., Jais,X., Humbert,M., Audibert,F.,

Frydman,R., Simonneau,G., Benhamou,D.,

Severe pulmonary hypertension during

pregnancy: mode of delivery and anesthetic
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Study Reason for exclusion
management of 15 consecutive cases,

Anesthesiology, 102, 1133-1137, 2005

Cauldwell, M., Von Klemperer, K., Uebing, A., No relevant outcomes

Swan, L., Steer, P. J., Gatzoulis, M., Johnson, M.

R., Why is post-partum haemorrhage more

common in women with congenital heart

disease?, International Journal of Cardiology, 218,

285-90, 2016

Chohan, U., Afshan, G., Mone, A., Anaesthesia Narrative literature review

for caesarean section in patients with cardiac

disease, JPMA - Journal of the Pakistan Medical

Association, 56, 32-8, 2006

Curry, R. A., Fletcher, C., Gelson, E., Gatzoulis, Outcome data not reported by group
M. A., Woolnough, M., Richards, N., Swan, L.,

Steer, P. J., Johnson, M. R., Pulmonary

hypertension and pregnancy-a review of 12

pregnancies in nine women, BJOG: An

International Journal of Obstetrics and

Gynaecology., 2012

Dob, D. P., Yentis, S. M., UK registry of high-risk No outcome data reported by group
obstetric anaesthesia: report on cardiorespiratory

disease, International Journal of Obstetric

Anesthesia, 10, 267-72, 2001

Gelson,E., Gatzoulis,M., Steer,P.J., Lupton,M., Population do not meet inclusion criteria - unclear
Johnson,M., Tetralogy of Fallot: maternal and if women had general anaesthetic
neonatal outcomes, BJOG: An International

Journal of Obstetrics and Gynaecology, 115, 398-

402, 2008

Goldszmidt,E., MacArthur,A., Silversides,C., No relevant outcomes reported
Colman,J., Sermer,M., Siu,S., Anesthetic

management of a consecutive cohort of women

with heart disease for labor and delivery,

International Journal of Obstetric Anesthesia, #19,

266-272, 2010

Hawes, R., Wilson, V., Newton, R., Ten Klooster, = Conference abstract

L., Kiely, D., Condliffe, R., Elliot, C., Gandhi, S.,

Safe delivery of parturients with pulmonary

hypertension: 16 years' experience in a national

specialist referral centre, Anaesthesia, 72, 56,

2017
Hidano,G., Uezono,S., Terui,K., A retrospective Study design does not meet inclusion criteria -
survey of adverse maternal and neonatal case series

outcomes for parturients with congenital heart

disease, International Journal of Obstetric

Anesthesia, 20, 229-235, 2011

Husodo, D. P., Hartono, R., Anesthesia Narrative literature review
management for sectio cesarian delivery in patient

with mitral stenosis, Regional Anesthesia and

Pain Medicine, 42, €129, 2017

loscovich, A. M., Goldszmidt, E., Fadeeyv, A. V., No relevant outcome data reported
Grisaru-Granovsky, S., Halpern, S. H., Peripartum

anesthetic management of patients with aortic

valve stenosis: a retrospective study and literature

review, International Journal of Obstetric

Anesthesia, 18, 379-86, 2009
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babies

Study

Isogai, T., Matsui, H., Tanaka, H., Kohyama, A.,
Fushimi, K., Yasunaga, H., Clinical features and
peripartum outcomes in pregnant women with
cardiac disease: a nationwide retrospective cohort
study in Japan, Heart and Vessels, 1-13, 2018
Ituk, U. S., Habib, A. S., Polin, C. M., Allen, T. K.,
Anesthetic management and outcomes of
parturients with dilated cardiomyopathy in an
academic centre, Canadian Journal of
Anaesthesia, 62, 278-88, 2015

Kevane, B., McKenna, P., Walsh, K., Donnelly, J.
C., Flood, K., Cullen, M., Bowen, M., Thornton, P.,
Loughrey, J., Coulter-Smith, S., Ainle, F. N.,
Haemorrhagic and thrombotic complications in
pregnant women with acquired and congenital
cardiac disease, Journal of Perinatal Medicine,
43, 165-169, 2015

Langesaeter,E., Dragsund,M., Rosseland,L.A.,
Regional anaesthesia for a Caesarean section in
women with cardiac disease: a prospective study,
Acta Anaesthesiologica Scandinavica, 54, 46-54,
2010

Maxwell, B. G., El-Sayed, Y. Y., Riley, E. T.,
Carvalho, B., Peripartum outcomes and
anaesthetic management of parturients with
moderate to complex congenital heart disease or
pulmonary hypertension, Anaesthesia, 68, 52-9,
2013

Meng, M. L., Landau, R., Viktorsdottir, O.,
Banayan, J., Grant, T., Bateman, B., Smiley, R.,
Reitman, E., Pulmonary hypertension in
pregnancy a report of 49 cases at four tertiary
north American sites, Obstetrics and Gynecology,
129, 511-520, 2017

Michaelson-Cohen,R., Elstein,D., loscovich,A.,
Armon,S., Schimmel,M.S., Butnaru,A.,
Samueloff,A., Grisaru-Granovsky,S., Severe heart
disease complicating pregnancy does not
preclude a favourable pregnancy outcome: 15
years' experience in a single centre, Journal of
Obstetrics and Gynaecology, 31, 597-602, 2011
Monagle, J., Manikappa, S., Ingram, B.,
Malkoutzis, V., Pulmonary hypertension and
pregnancy: the experience of a tertiary institution
over 15 years, Annals of Cardiac Anaesthesia, 18,
153-60, 2015

Oakley, C., Child, A., Jung, B., Presbitero, P.,
Tornos, P., Klein, W., Alonso Garcia, M. A.,
Blomstrom-Lundqvist, C., De Backer, G., Dargie,
H., Deckers, J., Flather, M., Hradec, J., Mazzotta,
G., Oto, A., Parkhomenko, A., Silber, S., Torbicki,
A., Trappe, H. J., Dean, V., Poumeyrol-Jumeau,
D., Expert consensus document on management
of cardiovascular diseases during pregnancy: The
Task Force on the Management of Cardiovascular

Reason for exclusion
Outcome data were not reported by group

Study design does not meet inclusion criteria -
case series

Intervention does not meet inclusion criteria -
unclear which type of anaesthetic was used

Study design does not meet inclusion criteria -
case series

No relevant outcomes reported

Study design does not meet inclusion criteria -
case series

Intervention does not meet inclusion criteria -
unclear if general anaesthetic was used

Outcome data not reported by group

Consensus paper - no data included
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Study Reason for exclusion

Diseases During Pregnancy of the European

Society of Cardiology, European Heart Journal,

24, 761-781, 2003

Pippen, J., Koonce, J., Frischhertz, B., Markham,  Conference abstract

L., Thompson, J., Maternal and neonatal

outcomes in women with congenital heart disease

at a single academic center, Obstetrics and

Gynecology, 129, 130S, 2017

Rex, Steffen, Devroe, Sarah, Anesthesia for Narrative literature review
pregnant women with pulmonary hypertension,

Current opinion in anaesthesiology, 29, 273-81,

2016

Ten Klooster, L., Wilson, V., Selby, K., Newton, Conference abstract

R., Gandhi, S., Bonnet, T., Fletcher, J.,

Armstrong, |., Martin, L., Hamilton, N., Mills, G.,

Thompson, R., Charalampopoulos, A., Sabroe, I.,

Elliot, C., Condliffe, R., Kiely, D., Managing

pregnancy in pulmonary hypertension using a

multi-professional approach: A 16-year

experience in a specialist referral centre, Thorax,

72, A179-A180, 2017

Thaman,R., Varnava,A., Hamid,M.S., Firoozi,S., Intervention does not meet inclusion criteria - no
Sachdev,B., Condon,M., Gimeno,J.R., Murphy,R., women with regional anaesthesia
Elliott,P.M., McKenna,W.J., Pregnancy related

complications in women with hypertrophic

cardiomyopathy, Heart, 89, 752-756, 2003

Tiouririne, M., de Souza, D. G., Beers, K. T., Outcome data not reported by group
Yemen, T. A., Anesthetic Management of

Parturients With a Fontan Circulation: A Review of

Published Case Reports, Seminars in

Cardiothoracic & Vascular Anesthesia, 19, 203-9,

2015

Vause, S., Clarke, B., Tower, C. L., Hay, C., No outcome data reported by group
Knight, M., Pregnancy outcomes in women with

mechanical prosthetic heart valves: a prospective

descriptive population based study using the

United Kingdom Obstetric Surveillance System

(UKOSS) data collection system, BJOG: An

International Journal of Obstetrics & Gynaecology,

26, 26, 2016

Warrick, C. M., Hart, J. E., Lynch, A. M., Hawkins, = No outcome data reported by group
J. A., Bucklin, B. A., Prevalence and descriptive

analysis of congenital heart disease in parturients:

obstetric, neonatal, and anesthetic outcomes,

Journal of Clinical Anesthesia, 27, 492-8, 2015

Economic studies

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.
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Intrapartum care for women with cardiac disease — analgesia

Clinical studies
Study Reason for exclusion

Allyn, J., Guglielminotti, J., Omnes, S., Guezouli, No relevant comparison
L., Egan, M., Jondeau, G., Longrais, D.,

Montravers, P., Marfan's syndrome during

pregnancy: anesthetic management of delivery

in 16 consecutive patients, Anesthesia &

Analgesia, 116, 392-8, 2013

Bauce, B., Daliento, L., Frigo, G., Russo, G., No relevant outcome data reported - no data on
Nava, A., Pregnancy in women with analgesia during labour or birth

arrhythmogenic right ventricular

cardiomyopathy/dysplasia, European Journal of

Obstetrics, Gynecology, & Reproductive Biology,

127, 186-9, 2006

Bonnin,M., Mercier,F.J., Sitbon,O., Roger- No relevant comparison
Christoph,S., Jais,X., Humbert,M., Audibert,F.,

Frydman,R., Simonneau,G., Benhamou,D.,

Severe pulmonary hypertension during

pregnancy: mode of delivery and anesthetic

management of 15 consecutive cases,

Anesthesiology, 102, 1133-1137, 2005

Dob, D. P., Yentis, S. M., UK registry of high-risk No relevant outcome data reported
obstetric anaesthesia: report on

cardiorespiratory disease, International Journal

of Obstetric Anesthesia, 10, 267-72, 2001

Dresner,M., Pinder,A., Anaesthesia for No relevant comparison
caesarean section in women with complex

cardiac disease: 34 cases using the Braun

Spinocath spinal catheter, International Journal

of Obstetric Anesthesia, 18, 131-136, 2009

Goldszmidt,E., MacArthur,A., Silversides,C., No relevant outcome data reported
Colman,J., Sermer,M., Siu,S., Anesthetic

management of a consecutive cohort of women

with heart disease for labor and delivery,

International Journal of Obstetric Anesthesia,

#19, 266-272, 2010

Haider, S., Sikander, R. I., Us Samad, B., No relevant comparison
Memon, |., Epidural tramadol and bupivacaine in

obstetric patients with concurrent cardiac

diseases, Anaesthesia, Pain and Intensive Care,

13, 15-18, 2009

loscovich, A. M., Goldszmidt, E., Fadeev, A. V., No relevant comparison
Grisaru-Granovsky, S., Halpern, S. H.,

Peripartum anesthetic management of patients

with aortic valve stenosis: a retrospective study

and literature review, International Journal of

Obstetric Anesthesia, 18, 379-86, 2009

Isogai, T., Matsui, H., Tanaka, H., Kohyama, A., The intervention does not meet the inclusion
Fushimi, K., Yasunaga, H., Clinical features and criteria

peripartum outcomes in pregnant women with

cardiac disease: a nationwide retrospective
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Study Reason for exclusion

cohort study in Japan, Heart and Vessels, 1-13,
2018

Maki, J., Hiramatu, Y., Masuyama, H., Akagi, T., Conference abstract
The perinatal outcomes of pregnant women with

heart disease in Okayama University Hospital

and towards the future, Journal of Obstetrics

and Gynaecology Research, 43, 59-60, 2017

Maxwell, B. G., El-Sayed, Y. Y., Riley, E. T., No relevant comparison outcome data reported
Carvalho, B., Peripartum outcomes and

anaesthetic management of parturients with

moderate to complex congenital heart disease

or pulmonary hypertension, Anaesthesia, 68, 52-

9, 2013

Pippen, J., Koonce, J., Frischhertz, B., Conference abstract
Markham, L., Thompson, J., Maternal and

neonatal outcomes in women with congenital

heart disease at a single academic center,

Obstetrics and Gynecology, 129, 130S, 2017

Rex, Steffen, Devroe, Sarah, Anesthesia for Narrative literature review
pregnant women with pulmonary hypertension,
Current opinion in anaesthesiology, 29, 273-81,

2016
Ten Klooster, L., Wilson, V., Selby, K., Newton, Study design does not meet the inclusion criteria
R., Gandhi, S., Bonnet, T., Fletcher, J., - only 12 cases reported

Armstrong, I., Martin, L., Hamilton, N., Mills, G.,
Thompson, R., Charalampopoulos, A., Sabroe,
., Elliot, C., Condliffe, R., Kiely, D., Managing
pregnancy in pulmonary hypertension using a
multi-professional approach: A 16-year
experience in a specialist referral centre,
Thorax, 72, A179-A180, 2017

Vriend, J. W. J., Drenthen, W., Pieper, P. G., No relevant comparison
Roos-Hesselink, J. W., Zwinderman, A. H., Van

Veldhuisen, D. J., Mulder, B. J. M., Outcome of

pregnancy in patients after repair of aortic

coarctation, European Heart Journal, 26, 2173-

2178, 2005

Warrick, C. M., Hart, J. E., Lynch, A. M., No relevant comparison
Hawkins, J. A., Bucklin, B. A., Prevalence and

descriptive analysis of congenital heart disease

in parturients: obstetric, neonatal, and anesthetic

outcomes, Journal of Clinical Anesthesia, 27,

492-8, 2015

Economic studies

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.
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Intrapartum care for women with cardiac disease — management of the third stage of
labour

Clinical studies

Study

Centre for Reviews and Dissemination,
Carbetocin for the prevention of postpartum
hemorrhage: a systematic review (Structured
abstract), Database of Abstracts of Reviews of
Effects, 2015

Leung,S.W., Ng,P.S., Wong,W.Y., Cheung,T.H.,
A randomised trial of carbetocin versus
syntometrine in the management of the third
stage of labour, BJOG: An International Journal
of Obstetrics and Gynaecology, 113, 1459-1464,
2006

Maged, A. M., Hassan, A. M., Shehata, N. A.,
Carbetocin versus oxytocin for prevention of
postpartum hemorrhage after vaginal delivery in
high risk women, Journal of Maternal-Fetal &
Neonatal Medicine, 29, 532-6, 2016

Modi, V., Goel, J. K., Kashyap, A., Arya, S. B.,
Kar, J., Goel, R., Active management of third
stage of labor: A comparison of various
uterotonic, Journal of SAFOG, 6, 151-155, 2014

Nizard, J., Nithart, A., Isnard, R., lung, B.,
Macron, S., Vauthier-Brouzes, D., Dommergues,
M., Management of pregnancy in women with
mechanical heart valves:A 12-year retrospective
French study in two centers, Journal of
Obstetrics and Gynaecology Research, 41, 55-
56, 2015

Samimi, M., Imani-Harsini, A., Abedzadeh-
Kalahroudi, M., Carbetocin vs. syntometrine in
prevention of postpartum hemorrhage: A double
blind randomized control trial, Iranian Red
Crescent Medical Journal, 15, 817-822, 2013

Tharakan,T., Jha,J., Randomized double blind
prospective trial of active management of the
third stage of labor, Archives of Medical
Science, 4, 79-82, 2008

Reason for exclusion

Population do not meet the inclusion criteria -
women do not have underlying cardiac
conditions

Population do not meet the inclusion criteria -
women with pre-existing cardiac disease were
excluded from the study

Population do not meet the inclusion criteria -
women with pre-existing cardiac disease were
excluded from the study

Population do not meet the inclusion criteria -
women with pre-existing cardiac disease were
excluded from the study

Conference abstract

Population do not meet the inclusion criteria -
women with pre-existing cardiac disease were
excluded from the study

Population do not meet the inclusion criteria -
women with pre-existing cardiac disease were
excluded from the study

Economic studies

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling..
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Appendix E — Clinical evidence tables

Intrapartum care for women with cardiac disease — stratification of risk

Bibliographic
details

Full citation
Balci, A., Sollie-
Szarynska, K. M.,

Van Der Bijl, A. G.

L., Ruys, T. P. E,,
Mulder, B. J. M.,
Roos-Hesselink,

J. W., Van Dijk, A.

P. J., Wajon, E.
M. C. J., Vliegen,
H. W., Drenthen,
W., Hillege, H. L.,
Aarnoudse, J. G.,
Van Veldhuisen,
D. J., Pieper, P.
G., Prospective
validation and
assessment of
cardiovascular
and offspring risk
models for
pregnant women
with congenital
heart disease,
Heart, 100, 1373-
1381, 2014

Participants
Sample size
n=213
pregnancies
in 203
women

Characteristi
cs

None of the
included
women had
uncorrected
cyanotic
congenital
disease or
Sp0O2 <90%,
severe
pulmonary
hypertension
or
Eisenmenger
syndrome,
impaired
glucose
tolerance or
hypertensive

Tests

Tests

CARdiac disease in
PREGnancy
(CARPREG) risk tool:
For each CARPREG
predictor present, a
predictor-specific
number of points is
assigned for maternal
cardiovascular risk or
offspring risk

Risk points for mother
1 point each for: i) prior
cardiac event (heart
failure, transient
ischaemic attack,
stroke, arrhythmia); ii)
New York Heart
Association (NYHA)
functional class IlI/1V or
cyanosis (oxygen
saturation [SpO2]
<90%); iii) left heart

obstruction (mitral valve

area <2 cm2 or aortic

Methods

Methods

Maternal
cardiovascular and
offspring risks were
scored by two
investigators (blinded
to pregnancy
outcomes) according
to aforementioned risk
assessment models

Outcomes and results
Results
Risk of maternal cardiovascular events

CARPREG: number of observed
cardiovascular events/pregnancies at risk (%
of total)

0 point - 16/178 (83.6%)

1 point - 4/30 (14.1%)

21 points - 2/5 (2.3%)

ZAHARA I: number of observed
cardiovascular events/pregnancies at risk (%
of total)

<0.5-4/92 (43.2)

0.5-1.5 - 6/69 (32.4)

1.51-2.5 - 5/27 (12.7)

2.51-35-1/7 (3.3)

>3.51 - 6/18 (8.5)

Total number of predictors (TP): number of
observed cardiovascular events/pregnancies
at risk (% of total)

0: 3/76 (34.7)

1: 9/80 (39.4)

2:5/35 (14.6)

3:3/18 (9.4)

Comments
Limitations
Quality In Prognostic

Studies (QUIPS)

checklist

1. Study participation
i) Source of target
population: clearly
described
ii)Method used to
identify population:
described
iif) Recruitment
period: clearly
described
iv) Place of
recruitment: clearly
described
V) Inclusion and
exclusion criteria:
described
vi) Adequate study
participation: not
described
vii) Baseline
characteristics:
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Bibliographic

details

Ref Id
561997

Countrylies

where the study
was carried out

Netherlands

Study type
Prospective
cohort study

Aim of the study

To validate

CARPREG and
ZAHARA | risk

scores and to

evaluate different
risk assessment
tools to identify

the optimal
assessment
strategy for

estimating the risk
of cardiovascular

and offspring
events of
pregnancy in
women with

congenital heart

disease

Study dates

Participants
disorder of
pregnancy

Age
(meantSD)
in years:
28.7+4.4

Nulliparous:
137/213
(63.8%)

NYHA class:
l: 161/213
(75.6%)

1: 51/213
(23.9%)

1: 1/213
(0.5%)

Inclusion
Criteria
Pregnant
women with
structural
congenital
heart disease
(=18 years)
with <20
weeks of
gestation
were eligible

Tests

valve area <1.5cm 2 or
peak left ventricular
outflow tract (LVOT)
gradient >30 mmHg
(echocardiography); iv)
reduced systemic
ventricular systolic
function (ejection
fraction [EF] <40%)

0 point - 5% maternal
cardiovascular event

1 point - 27%

= 1 point - 75%

Risk points for offspring
0.75 point for left heart
obstruction (mitral valve
area <2 cmz2 or aortic
valve area <1.5 cm2 or
peak LVOT gradient
>30 mmHg
(echocardiography)

1 point each for

i) NYHA functional class
III/IV or cyanosis
(Sp0O2<90%); ii)
smoking; iii)
heparin/warfarin during
pregnancy

3 points for multiple
gestation

The higher the scores,
the higher the risks of
offspring complications

Methods

Outcomes and results
4:0/2 (1.4)
5: 2/2 (0.5)

WHO: number of observed cardiovascular
events/pregnancies at risk (% of total)

1: 0/44 (20.7)

2:8/118 (55.4)

3:12/49 (23)

4: 2/2 (0.9)

Disease complexity (DC): number of
observed cardiovascular events/pregnancies
at risk (% of total)

Simple: 2/61 (28.6)

Moderate: 17/141 (66.2)

Complex: 3/11 (5.2)

Receiver operator curve (ROC) (area under
the curve [AUC], 95% confidence interval
[CI], p value):

Composite ROC; 0.8, 0.71-0.90, <0.0001
(composite ROC: optimal combination of risk
assessment models of WHO class, total
number of cardiovascular predictors and
disease complexity)

WHO Class: 0.77, 0.67-0.87, <0.0001
ZAHARA [: 0.71, 0.59 - 0.83, 0.001

TP: 0.67 (0.55-0.79), 0.01

DC: 0.64, 0.52-0.75, 0.035

CARPREG: 0.57, 0.43 - 0.70, 0.32

Risk of offspring complications

CARPREG - number of observed
cardiovascular events/pregnancies at risk (%

Comments
clearly described
Rating - LOW

2. Study attrition
i) Proportion of
baseline sample
available for
analysis: adequate
i) Attempts to collect
information on
participants who
dropped out: not
described
iif) Reasons and
potential impact of
subjects loss to
follow-up: described
iv) Outcome and
prognostic factor
information on those
lost to follow-up: not
described
Rating - LOW

3. Prognostic factor
measurement
i) Definition of
prognostic factor
(PF): clearly
described
ii) Valid and reliable
measurement of risk
factor: adequately
valid and reliable
iif) Method and
Setting of prognostic
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Bibliographic
details Participants
March 2008 to Exclusion
August 2011 Criteria
Women with
Source of known illicit
funding drug or
Netherlands Heart alcohol
Foundation abuse

Miscarriages
or termination
before 20
weeks of
gestation

Tests

Zwangerschap bij
Aangeboren
HARtAfwijkingen
pregnancy in CHD
(ZAHARA 1) risk tool: for
each ZAHARA predictor
present, a predictor
specific number of
points is assigned to the
pregnancy

Risk points for mother
0.75 point each for i)
NYHA functional class
HI/IV; ii) systemic
atrioventricular valve
regurgitation
(moderate/severe); iii)
pulmonary
atrioventricular valve
regurgitation
(moderate/severe)

1 point for cyanotic
congenital heart
disease (corrected and
uncorrected)

1.5 point each for i)
prior arrhythmia; ii)
cyanotic congenital
heart disease
(corrected and
uncorrected)

2.5 points for left heart

Methods

Outcomes and results

of total)

0 points - 45/147 (67.7%)
0.75 points - 16/46 (21.2%)
1.0 points - 8/10 (4.6%)
1.75 points - 5/7 (3.2%)
>2.0 points - 7/7 (3.2%)

Expected ZAHARA | risk - number of
observed cardiovascular events/pregnancies
at risk (% of total)

20% - 22/96 (44.2)

33.3% - 27/76 (38.7)

>46.7% - 17/22 (17.1)

Total number of predictors: number of
observed cardiovascular events/pregnancies
at risk (% of total)

1: 24/86 (39.6)

2: 30/81 (37.3)

3:18/37(17.1)

4:6/9 (4.1)

5: 2/3(0.5)

6: 2/1 (5)

WHO: number of observed cardiovascular
events/pregnancies at risk (% of total)

1: 33/103 (53.1)

2:22/44 (22.7)

3:2/3(1.5)

4: 5/55 (55)

DC: number of observed cardiovascular
events/pregnancies at risk (% of total)
Simple: 21/58 (29.9)

Comments
factor
measurement: same
for all participants
iv) Proportion of data
on PF available for
analysis: adequate
v) Method used for
missing data: not
described
Rating - LOW

4. Outcome
measurement
i) Definition of
outcome: clearly
described
i) Valid and reliable
measurement of
outcome: probably
valid and reliable
iif) Method and
setting of outcome
measurement: the
same for all study
participants
Rating - LOW

5. Study confounding
i) Important
confounders
measured: yes
ii) Definition of
confounding factor:
not described
i) Valid and reliable
measurement of
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Bibliographic
details

Participants

Tests

obstruction (peak LVOT
gradient > 50 mmHg or
aortic valve area <1.0
cm2)

4.25 points for
mechanical valve
prosthesis

<0.5 point - 2.9%
maternal cardiovascular
complications

0.5to 1.5 points - 7.5%
1.51 - 2.5 points -
17.5%

2.51 - 3.5 points -
43.1%

>3.51 points - 70%

Risk points for offspring
0.5 point for smoking
during pregnancy

0.75 point each for i)
cardiac medication
before pregnancyj; ii)
cyanaotic congenital
disease (corrected and
uncorrected)

1.75 points for twin or
multiple gestation

2.5 points for
mechanical valve
prosthesis

<0.5 points - 19.9% risk
of offspring
complication

Methods

Outcomes and results
Moderate: 36/106 (54.6)
Complex: 9/21 (10.8)

Comments
confounders: yes
iv) Method and
setting of
confounding
measurement: not
described
v) Method used for
missing data: not
described
vi) Appropriate
accounting for
confounding: yes
Rating - LOW (the
risk assessment
protocol considered
all relevant
cardiovascular risk
factors to stratify the
risk which was
justified as low risk)

6. Statistical analysis
and reporting
i) Presentation of
analytical strategy:
clearly described
ii) Model
development
strategy: yes
iii) Reporting results:
no selective reporting
Rating - LOW

Other information
None
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Bibliographic
details

Participants

Tests

0.5 to 0.99 points -
33.3%

1 - 1.49 points - 46.7%
=1.50 points - 59.6%
Total number of non-
overlapping predictors
of maternal
cardiovascular events
and offspring events
(TPo) of ZAHARA | and
CARPREG and Khairy
et al.study (maternal
risk: severe pulmonary
regurgitation or
subpulmonary
ventricular dysfunction
and smoking history
and offspring risk:
subaortic ventricular
outflow tract gradient >
30 mmHg) were also
assessed.

Modified WHO
classification:

Class 1 =
uncomplicated, small or
mild pulmonary stenosis
(or) successfully
repaired simple lesions
(atrial or ventricular
septal defect, patent
ductus arteriosus,
anomalous pulmonary

Methods

Outcomes and results

Comments
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Bibliographic
details

Participants

Tests

venous drainage)
Class Il = (if otherwise
well and
uncomplicated),
unoperated atrial or
ventricular septal
defect, repaired
tetralogy of Fallot
Class 2 - 3 (depending
on individual) = native
or tissue valvular heart
disease not considered
WHO 1 or 4; repaired
coarctation; Marfan
syndrome without aortic
dilatation, bicuspid
valve with aorta <45
mm; bicuspid aortic
valve with aorta 45-50
mm

Class 3 = mechanical
valve; systemic RV;
Fontan circulation;
unrepaired cyanotic
congenital heart
disease; other complex
congenital heart
disease; Marfan
syndrome with aorta 40-
45 mm; bicuspid aortic
valve with aorta 45 -50
mm

Class 4 = (contra-
indicated) pulmonary

Methods

Outcomes and results

Comments
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Bibliographic
details

Participants

Tests
hypertension/Eisenmen
ger syndrome; systemic
ventricular EF <30% or
systemic ventricular
dysfunction with NYHA
class llI-1V; severe
mitral stenosis, severe
symptomatic aortic
stenosis, Marfan
syndrome with aorta
>45 mm; bicuspid aortic
valve with aorta >45
mm; native severe
coarctation

Risk scores:

Class I: no detectable
increased risk of
maternal mortality and
no/mild increase in
morbidity

Class II: small
increased risk of
maternal mortality or
moderate increase in
morbidity

Class lll: significantly
increased risk of
maternal mortality or
severe morbidity
Class IV: extremely
high risk of maternal
mortality or severe
morbidity, pregnancy is

Methods

Outcomes and results

Comments
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Bibliographic
details

Participants

Tests
contraindicated.

Disease complexity
(DC):

Simple congenital heart
disease: isolated aortic
or mitral valve disease,
small atrial septal
defect, mild pulmonic
stenosis, repaired atrial
or ventricular septal
defect

Moderate complex
congenital heart
disease: atrioventricular
septal defect,
coarctation, Ebstein's
anomaly, tetralogy of
Fallot

Complex congenital
heart disease: cyanotic
congenital heart
disease, transposition
of great arteries, Fontan
procedure, truncus
arteriosu

Outcomes definition:
"Primary cardiovascular
events were:
cardiovascular
mortality, clinically
significant (needing
treatment) arrhythmia,

Methods

Outcomes and results

Comments
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Bibliographic
details

Participants

Tests

clinically significant
(needing treatment)
heart failure,
thromboembolic events
(e.g., pulmonary
embolism, valve
thrombosis or deep
venous thrombosis),
vascular events (e.g.,
stroke, myocardial
infarction or dissection),
need for urgent or
invasive cardiovascular
intervention up to 6
months postpartum,
and endocarditis.
Secondary cardiac
events were: NYHA
class deterioration =2
points compared to
baseline.

Offspring events were:
fetal death, neonatal
death, premature birth
(delivery <37 weeks
gestation), small for
gestational age birth
weight (<10th
percentile), respiratory
distress syndrome,
infections leading to
hospital admission,
neonatal intensive care
unit admission, cerebral

Methods

Outcomes and results

Comments
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Bibliographic
details

Full citation
Tanous, D., Siu,
S. C., Mason, J.,
Greutmann, M.,
Wald, R. M.,
Parker, J. D.,
Sermer, M.,
Colman, J. M.,
Silversides, C. K.,
B-type natriuretic
peptide in
pregnant women
with heart
disease, Journal
of the American
College of
Cardiology, 56,
1247-1253, 2010

Ref Id
562906

Participants

Sample size
n=66

3 women with
spontaneous
abortion were
included in
baseline
characteristic
analyses but
excluded
from outcome
analyses

Characteristi
(of]

Age
(meanzSD)
years: 3145

Median
gestational
age at
enrolment

Tests

intraventricular
haemorrhage,
occurrence of
congenital heart
disease and occurrence
of other congenital
disease."

Tests

CARPREG scores as
described in Balci et al.
(2014) studies were
used (a total of 4 points)
BNP

Methods

Methods

BNP measurement: in
the first and third
trimester and after
delivery (>6 weeks
after delivery), where
possible. Peripheral
venous samples were
collected into a tube
with
ethylenediaminetetraa
cetic acid and placed
on ice

immediately. The
sample was spinned at
18009 for 10 min at
4'C and the plasma
was kept at -80'C.
Within 2 months, BNP
was measured with a
chemiluminescense
immunoassay kit on
i2000 Architect
platform. BNP > 100

Outcomes and results

Results

CARPREG scores (total number of women
with the score): percentage of women with

cardiac events:
0 (41)= 2%

1 (20) = 30%
>1 (2) =50%

Comments

Limitations
Quality In Prognostic

Studies (QUIPS)

CARPRE ENPS1O BNP>100
© pg/ml pg/ml
0 0% 8%
60%
0, 3
! 0% p=0.03
Women |[Women
Maternal risk W'tr(‘j_ Wltké(_)ut
factors cardiac |cardiac
events |events
(n=8)  |(n=55)
Cardiac event
before pregnancy 5 (63%) |6 (11%)

checklist

1. Study participation
i) Source of target
population: clearly
described
ii)Method used to
identify population:
described
iif) Recruitment
period: clearly
described
iv) Place of
recruitment: clearly
described
V) Inclusion and
exclusion criteria:
described
vi) Adequate study
participation: not
described
vii) Baseline

Evidence reviews for heart disease

March 2019

347



Intrapartum care for women with existing medical conditions or obstetric complications and their babies

Bibliographic
details
Countrylies
where the study
was carried out
Canada

Study type
Prospective
cohort study

Aim of the study
To evaluate B-
type brain
natriuretic peptide
(BNP) response in
pregnant women
with heart disease
and to examine
the association
between BNP
levels and
adverse maternal
cardiac events
during pregnancy

Study dates
November 2006
to June 2008

Source of
funding

Grants from the
Heart and Stroke
Foundation of
Canada and

Participants  Tests
(weeks): 13

Nulliparous:
42%

New York
Heart
Association cl
ass:

|: 82%

Il: 15%

1l 3%

Inclusion
Criteria

All pregnant
women with
structural
congenital or
acquired
heart disease
followed
during
pregnancy

Exclusion
Criteria
Women with
cardiac
arrhythmias
and
structurally
normal hearts

Methods

pg/ml was used to
define a value
suggestive of heart
failure.

Maternal cardiac
events were defined
as any of the following:
sustained symptomatic
tachyarrhythmia or
bradyarrhythmia
requiring treatment,
stoke, cardiac arrest or
cardiac death,
pulmonary oedema
(documented on chest
radiograph or by
crackles heard over
more than 1/3 of
posterior lung fields), a
decline in New York
Heart Association
(NYHA) functional
class (=2 classes)
compared with
baseline or need for
urgent invasive cardiac
procedures during
pregnancy or within 6
months after delivery.

Outcomes and results

LVEF <55% 4 (50%) |11 (20%)
Left heart . g
obstruction 2 (@) 2
LVEF on initial

echo (%) 54+4 62+7
BNP max (pg/ml), 354 (22973 (43-
median (IQR) —805) |131)
Maximum BNP |8 i
>100 pg/m| (100%) |6 (19%)
Initial BNP >100 4 (50%) |2 (4%)
pg/ml

IQR = interquartile range; LVEF = left
ventricular ejection fraction

BNP levels were not associated with adverse
fetal and/or neonatal events (p=0.77)

Comments
characteristics:
clearly described
Rating - LOW

2. Study attrition
i) Proportion of
baseline sample
available for
analysis: yes
ii) Attempts to collect
information on
participants who
dropped out: not
applicable (no drop
out)

iii) Reasons and
potential impact of
subjects loss to
follow-up: not
applicable (no drop
out)

iv) Outcome and
prognostic factor
information on those
lost to follow-up: not
applicable (no drop
out)

Rating - LOW

3. Prognostic factor
measurement
i) Definition of
prognostic factor
(PF): clearly
described
ii) Valid and reliable
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Bibliographic
details

Canadian institute
of Health
Research
Donation from
Mrs Josephine
Rogers

Dr Siu was
supported by The
Ramsay Gunton
Professorship in
Cardiology of the
Schulich School
of Medicine and
Dentistry

Participants
Women
presenting
late or at time
of labour or
delivery

Outcomes and results

Comments

measurement of risk
factor: adequately
valid and reliable

iii) Method and
Setting of prognostic
factor
measurement: same
for all participants
iv) Proportion of data
on PF available for
analysis: adequate
v) Method used for
missing data: not
described

Rating - LOW
Outcome
measurement

i) Definition of
outcome: clearly
described

ii) Valid and reliable
measurement of
outcome: probably
valid and reliable

iif) Method and
setting of outcome
measurement: the
same for all study
participants

Rating - LOW
Study confounding
i) Important
confounders
measured: yes
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Bibliographic
details Participants  Tests Methods Outcomes and results Comments

ii) Definition of
confounding factor:
not described
iii) Valid and reliable
measurement of
confounders: yes
iv) Method and
setting of
confounding
measurement: not
described
v) Method used for
missing data: not
described
vi) Appropriate
accounting for
confounding: yes
Rating - LOW (the
risk assessment
protocol considered
all relevant
cardiovascular risk
factors to stratify the
risk which was
justified as low risk)

6. Statistical analysis
and reporting
i) Presentation of
analytical strategy:
not described
ii) Model
development
strategy: no
iif) Reporting results:
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Bibliographic
details

Full citation
Pijuan-
Domenech, A.,
Galian, L., Goya,
M., Casellas, M.,
Merced, C.,
Ferreira-
Gonzalez, .,
Marsal-Mora, J.
R., Dos-Subira,
L., Subirana-
Domenech, M. T.,
Pedrosa, V.,
Baro-Marine, F.,
Manrique, S.,
Casaldaliga-
Ferrer, J., Tornos,
P., Cabero, L.,
Garcia-Dorado,

Participants

Sample size
n=179
pregnancies
in 164
women

Characteristi
cs

All except
one patient
can be
categorised
in one of the
four modified
WHO levels.
Subgroup 2-3
was
considered
as group 2,

Tests

Tests

CARPREG risk
assessment was done
before pregnancy or at
the first visit
prospectively whereas
modified WHO risk
assessment was
performed
retrospectively. Modifie
d CARPREG proposed
by Khairy et al (*) (OR)
ZAHARA RS (ZRS) (**)
were calcuated for
women with congenital
heart disease

Methods

Methods
Any cardiac failure
necessitating

treatment or admission

and bedrest, any
sustained tachycardia
which required
treatment, any
thrombo-embolic
complication, any
myocardial infarction
and/or any
cerebrovascular
accident and death
from any cause was
considered as primary
cardiac complications
A decrease in NYHA
class in comparison

Outcomes and results

Results

Primary cardiac complications = 21 (11.7%)
Secondary cardiac complications = 3 (1.7%)
Maternal death =0

Heart failure = 71%; heart failure requiring
urgent cardiac surgery due to endocarditis or
valvuloplasty = 3 (12.5%)

Sustained arrhythmia = 14%

Postpartum percutaneous coarctation = 10%
Stroke = 5%

Area under the curve (AUC)

mWHO = 0.763 (0.651 to 0.874)

CARPREG = 0.672 (0.547 to 0.797)

Comments

no selective reporting
Rating - HIGH (as
this is a descriptive
study and the study
did not analyse for
predictive accuracy
of the tool)

Note: Only the prognostic
component of the study
was assessed.

Other information
None

Limitations
Quality In Prognostic

Studies (QUIPS)

checklist

1.

Study participation
i) Source of target
population: clearly
described

ii)Method used to
identify population:
described

iif) Recruitment
period: clearly
described

iv) Place of
recruitment: clearly
described

V) Inclusion and
exclusion criteria: not

Evidence reviews for heart disease

March 2019

351



Intrapartum care for women with existing medical conditions or obstetric complications and their babies

Bibliographic
details

D., Cardiac
complications
during pregnancy
are better
predicted with the
modified WHO
risk score,
International
Journal of
Cardiology, 195,
149-54, 2015
Ref Id

574348
Countrylies
where the study
was carried out
Spain

Study type
Prospective
cohort study

Aim of the study
To evaluate the
predictability of
risk scores for
cardiac
complications
among pregnant
women with heart
disease

Study dates
January 2007 to
2012

Participants
group 3 and
a separate
group 2-3
Mean age =
32 years
NYHA class
1 prior to
pregnancy =
84.7%
Congenital
heart disease
=123
(68.7%),
acquired
valvulopathie
s=28
(15.7%)

Inclusion
Criteria
Pregnant
women
attending
cardiac and
obstetric
teaching
hospital due
to heart
disease

Exclusion
Criteria
Not reported

Tests

Methods

with baseline or need
for urgent invasive
cardiac procedures
during pregnancy or
within 6 months after
delivery was
considered as
secondary cardiac
event

Outcomes and results

Comments

described exclusion
criteria

vi) Adequate study
participation: not
described

vii) Baseline
characteristics:
clearly described
Rating - LOW
Study attrition

i) Proportion of
baseline sample
available for
analysis: adequate
i) Attempts to collect
information on
participants who
dropped out: not
applicable (no drop
out)

iif) Reasons and
potential impact of
subjects loss to
follow-up: not
applicable (no drop
out)

iv) Outcome and
prognostic factor
information on those
lost to follow-up: not
applicable (no drop
out)

Rating - LOW

Evidence reviews for heart disease

March 2019

352



Intrapartum care for women with existing medical conditions or obstetric complications and their babies

Bibliographic

details Participants  Tests
Source of

funding

Not reported

Methods

Outcomes and results

Comments

3.

Prognostic factor
measurement

i) Definition of
prognostic factor
(PF): clearly
described

i) Valid and reliable
measurement of risk
factor: adequately
valid and reliable

iif) Method and
Setting of prognostic
factor
measurement: same
for all participants
iv) Proportion of data
on PF available for
analysis: adequate
v) Method used for
missing data: not
described

Rating - LOW
Outcome
measurement

i) Definition of
outcome: clearly
described

ii) Valid and reliable
measurement of
outcome: probably
valid and reliable

iif) Method and
setting of outcome
measurement: the
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Bibliographic
details Participants  Tests Methods Outcomes and results Comments

same for all study
participants
Rating - LOW

5. Study confounding
i) Important
confounders
measured: yes
i) Definition of
confounding factor:
not described
i) Valid and reliable
measurement of
confounders: yes
iv) Method and
setting of
confounding
measurement: not
described
v) Method used for
missing data: not
described
vi) Appropriate
accounting for
confounding: yes
Rating - LOW (the
risk assessment
protocol considered
all relevant
cardiovascular risk
factors to stratify the
risk which was
justified as low risk)

6. Statistical analysis
and reporting
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Bibliographic
details

Full citation

Fu, Q., Lin, J.,
Predictive
accuracy of three
clinical risk
assessment
systems for
cardiac
complications
among Chinese
pregnant women
with congenital
heart disease,
International
Journal of
Gynaecology and
Obstetrics, 134,
140-144, 2016
Ref Id

740832

Participants

Sample size
n=730

Characteristi
cs

18-35 years
of age = 700
(95.9%)
Nulliparous =
566 (77.5%)
New York
Heart
Association
(NYHA) class
I-Il = 723
(99%)

Prior surgical
interventions
=307
(42.1%)

Tests

Tests
CARPRERG risk score

(1 point for the
presence of each: prior
cardiac event - heart
failure, transient
ischaemic attack, stroke
before pregnancy) or
arrhythmia, baseline
New York Heart
Association (NYHA) Il
or more or cyanosis or
left ventricular outflow
obstruction (mitral valve
<2 cm2, aortic valve
<1.5 cm2 or peak left
ventricular outflow tract
(LVOT) gradient >30
mmHg by

Methods

Methods

Primary cardiac events
= heart failure,
sustained arrhythmia
requiring treatment,
thromboembolic
complications,
myocardial infarction
and/or cerebrovascular
accidents and death
Secondary cardiac
events = decline in
NYHA class (=2)
compared with
baseline and the need
for urgent invasive
cardiac procedures
either during
pregnancy or within 6
months of birth

Outcomes and results

Results

Predicting maternal cardiac events

Comments
i) Presentation of
analytical strategy:
clearly described
ii) Model
development
strategy: yes
iii) Reporting results:
no selective reporting
Rating - LOW

Other information
None

Limitations
Quality In Prognostic

Studies (QUIPS)

AUC (95%

confidence p value

interval [CI])
mWHO 0.71(0.67-0.76) | <0.001
CARPERG | 0.63(0.57-0.71) |=0.001
ZAHARA 0.68(0.60-0.75) | <0.001

Odds ratio (OR (95% CI)

Cardiac events before pregnancy = 21.5

(5.18, 89.18)

Oxygen saturation (SpO2) <90% = 2.74

(1.07, 7)

NYHA class >Il = 15.79 (2.50, 99.78)
LVOT =3.83 (1.19, 12.31)

checklist

1. Study participation
i) Source of target
population: clearly
described
i)Method used to
identify population:
described
iii) Recruitment
period: clearly
described
iv) Place of
recruitment: clearly
described
V) Inclusion and
exclusion criteria:
described
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Bibliographic
details
Countrylies
where the study
was carried out
China

Study type
Retrospective
cohort study

Aim of the study
To examine the
predictive
accuracy of three
risk assessment
systems among
pregnant women
with congenital
heart disease

Study dates

1 January 1993 to
31 December
2014

Source of
funding
National Science
and Technology
pillar program
during Twelfth
Five-year Plan
Period

Participants
Prior cardiac
event or
sustained
arrhythmia =
11 (1.5%)

Inclusion
Criteria
Pregnant
women with
heart disease
who were a
minimum of
20 weeks of
gestation

Exclusion
Criteria
Pregnant
women <20
weeks of
pregnancy
Women
undergoing
induced
abortion
voluntarily

Tests
echocardiography) and
decreased ventricular
systolic function
(ejection fraction [EF]
<40%))

Predicted risk - 0 point
=5%; 1 point =27%; >1
point = 75%

ZAHARA risk score

1.5 points - history of
cardiac arrhythmia,
cardiac medication
before pregnancy
0.75 point - NYHA class
Il or higher prior to
pregnancy

2.5 points - left
ventricular outflow
obstruction

WHO risk

Methods

Neonatal asphyxia = 5-
minute APGAR score
<7

Fetal death = >/= 20
weeks

Neonatal death =
within 28 days of birth

Outcomes and results

Comments
vi) Adequate study
participation: Yes
vii) Baseline
characteristics:
clearly described
Rating - LOW

2. Study attrition
i) Proportion of
baseline sample
available for
analysis: adequate
ii) Attempts to collect
information on
participants who
dropped out: not
described
iii) Reasons and
potential impact of
subjects loss to
follow-up: described
iv) Outcome and
prognostic factor
information on those
lost to follow-up: not
described
Rating - LOW

3. Prognostic factor
measurement
i) Definition of
prognostic factor
(PF): clearly
described
ii) Valid and reliable
measurement of risk
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Bibliographic
details Participants  Tests Methods Outcomes and results Comments

factor: adequately
valid and reliable
iii) Method and
Setting of prognostic
factor
measurement: same
for all participants
iv) Proportion of data
on PF available for
analysis: adequate
v) Method used for
missing data: not
described
Rating - LOW

4. Outcome
measurement
i) Definition of
outcome: clearly
described
ii) Valid and reliable
measurement of
outcome: probably
valid and reliable
iif) Method and
setting of outcome
measurement: the
same for all study
participants
Rating - LOW

5. Study confounding
i) Important
confounders
measured: no
ii) Definition of
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Bibliographic

details Participants  Tests Methods Outcomes and results Comments
confounding factor:
no

iii) Valid and reliable
measurement of
confounders: no
iv) Method and
setting of
confounding
measurement: no
v) Method used for
missing data: not
described
vi) Appropriate
accounting for
confounding: yes
Rating - LOW (the
risk assessment
protocol considered
all relevant
cardiovascular risk
factors to stratify the
risk which was
justified as low risk)
6. Statistical analysis
and reporting
i) Presentation of
analytical strategy:
clearly described
ii) Model
development
strategy: yes
iif) Reporting results;
no selective reporting
Rating - LOW
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Bibliographic
details

Full citation

Lu, C. W., Shih, J.
C.,Chen, S. Y,
Chiu, H. H.,
Wang, J. K.,
Chen, C. A., Chiu,
S. N, Lin, M. T.,
Lee, C. N., Wu,
M. H.,
Comparison of 3
Risk Estimation
Methods for
Predicting Cardiac
Outcomes in
Pregnant Women
With Congenital
Heart Disease,
Circulation journal
: official journal of
the Japanese
Circulation
Society, 79, 1609-
1617, 2015

Ref Id

740877
Countrylies
where the study
was carried out
Taiwan

Participants  Tests

Sample size  Tests
n=268 out of
190 women

S
Nullip = 125
(65.8%)

Inclusion
Criteria
Women with
congenital
heart
diseases who
gave birth
after 20
weeks of
gestation

Exclusion
Criteria
Not reported

ZAHARA risk score
modified WHO (mWHO)
risk score

Characteristic CARPREG risk score

Methods

Methods

Cardiac events =
cardiac death/cardiac
arrest/stroke/symptom
atic sustained
arrhythmias requiring
treatment, pulmonary
oedema, afall in

2 New York Heart
Association (NYHA)
functional classes,
necessitating urgent
invasive cardiac
interventions during
pregnancy or within 6
weeks postpartum
Obstetric events =
preeclampsia
(sustained systolic
blood pressure [SBP]
2140 mmHg, or
diastolic blood
pressure [DBP] 290
mmHg), profound
postpartum
haemorrhage (defined
as an estimated blood
loss 2500 mL for
vaginal delivery or 21

Outcomes and results

Results

Number of women with cardiac complications
= 18/268 (6.7%)

Number of women with obstetric events = 10
(3.7%)

Number of women with fetal/neonatal events
=53 (19.8%)

Maternal death = 2

Neonatal or fetal death = 5

Predicting risk of maternal cardiac events

Risk
assessment|AUC (95% ClI)
0.732 (0.589,
CARPREG 0.876)
0.737 (0.611,
ZAHARA 0.864)
0.827 (0.745,
RAS 0.909)

AUC = area under the curve; Cl = confidence
interval

Predicting maternal cardiac events:

NYHA class >II or cyanosis: odds ratio (OR)
(95% CI) = 17.88 (1.06, 301.2; p=0.045)
adjusting for great congenital heart disease
complexity, caesarean section, previous
arrhythmia, NYHA class >Il or cyanosis,
Moderate/severe systemic atrioventricular

Comments

Other information
None

Limitations

Quality In Prognostic

Studies (QUIPS)

checklist

1. Study participation
i) Source of target
population: clearly
described
i)Method used to
identify population:
described
iif) Recruitment
period: clearly
described
iv) Place of
recruitment: clearly
described
V) Inclusion and
exclusion criteria:
described
vi) Adequate study
participation: not
described
vii) Baseline
characteristics:
clearly described
Rating - LOW
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Bibliographic

details Participants  Tests

Study type
Retrospective
cohort study

Aim of the study
To examine the
predictive efficacy
of cardiac risk
assessment tools
(WHO,
CARPREG and
ZAHARA) among
women with
cardiac
conditions

Study dates
1985 to 2011

Source of
funding
National Taiwan
University
Hospital

Methods

L for caesarean
delivery), non-cardiac
death

Fetal and neonatal
events = preterm birth
(before 37 weeks of
gestation), small
gestational age (SGA
[<10th percentile]),
respiratory distress
syndrome, cerebral
intraventricular
bleeding, fetal death
after 20 weeks of
gestation, neonatal
death (within the first
month after birth), or
the presence of
congenital heart
disease

Outcomes and results

valve regurgitation, moderate/severe
pulmonary atrioventricular valve
regurgitation, pulmonary hypertension)
Predicting fetal/neonatal outcomes:

Maternal smoking: OR (95% CI) = 6.94 (2.24,
21.53); p=0.0008

Comments

2.

Study attrition

i) Proportion of
baseline sample
available for
analysis: adequate
ii) Attempts to collect
information on
participants who
dropped out: not
described

iif) Reasons and
potential impact of
subjects loss to
follow-up: described
iv) Outcome and
prognostic factor
information on those
lost to follow-up: not
described

Rating - LOW
Prognostic factor
measurement

i) Definition of
prognostic factor
(PF): clearly
described

ii) Valid and reliable
measurement of risk
factor: adequately
valid and reliable

iii) Method and
Setting of prognostic
factor
measurement: same
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Bibliographic
details Participants  Tests

Methods

Outcomes and results

Comments

for all participants
iv) Proportion of data
on PF available for
analysis: adequate
v) Method used for
missing data: not
described

Rating - LOW
Outcome
measurement

i) Definition of
outcome: clearly
described

ii) Valid and reliable
measurement of
outcome: probably
valid and reliable
iii) Method and
setting of outcome
measurement: the
same for all study
participants

Rating - LOW
Study confounding
i) Important
confounders
measured: yes

ii) Definition of
confounding factor:
no

iii) Valid and reliable
measurement of
confounders: yes
iv) Method and
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setting of
confounding
measurement: not
described
v) Method used for
missing data: not
described
vi) Appropriate
accounting for
confounding: yes
Rating - LOW (the
risk assessment
protocol considered
all relevant
cardiovascular risk
factors to stratify the
risk which was
justified as low risk)

6. Statistical analysis
and reporting
i) Presentation of
analytical strategy:
clearly described
ii) Model
development
strategy: yes
iii) Reporting results:
no selective reporting
Rating - LOW

Other information
None
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Bibliographic
details

Full citation
Billebeau, G.,
Etienne, M.,
Cheikh-Khelifa,
R., Vauthier-
Brouzes, D.,
Gandjbakhch, E.,
Isnard, R., Nizard,
J., Komajda, M.,
Dommergues, M.,
Charron, P.,
Pregnancy in
women with a
cardiomyopathy:
Outcomes and
predictors from a
retrospective
cohort, Archives
of Cardiovascular
Diseases, 111,
199-209, 2018
Ref Id

826165
Countrylies
where the study
was carried out
France

Study type
Retrospective
cohort study

Aim of the study
To examine the
maternal and
neonatal risks

Participants
Sample size
n=43

pregnancies
in 36 women

Characteristi
cs

Average age
in years =
30.5
Cardiomyopa
thy
types(n):DC
M (10),
HCM(28),
ARVC (3),
TIC(1), LVNC
(1)

NYHA class
>1=22%
DCM; mean
LVEF before
pregnancy =
35.9+9%
HCM; mean
wall
thickness =
18.2+5 mm
and 7 had
severe
outflow tract
obstruction (>
30 mmHgQ)

Tests

Tests

WHO cardiac risk
assessment tool
CARPREG risk
assessment tool were
used to predict
Maternal cardiovascular
complications - new
onset or worsening of
heart failure (including
acute pulmonary
oedema), ventricular
arrhythmia (sustained
or non-sustained
ventricular tachycardia),
thromboembolic events,
cardiogenic shock,
cerebrovascular
accident, sudden
cardiac death,
worsening of LVEF and
cardiovascular death
Fetal and neonatal
events - premature birth
<37 weeks, low birth
weight as birth weight
below the 10th centile
of the neonatal weight
curves, from Audi-pog
Sentinel Network data,
Apgar score <7,
hypoglycaemia,
hypocalcaemia, fetal
death (after 20 weeks of

Methods

Methods

Data were
summarised by
descriptive statistics
Continuous variables
were analysed for
normal distribution by
the Agostino-Pearson
test (normal
distribution mean SD
otherwise median
interquartile range).
Discrete variables are
presented as numbers
and percentages and
proportions compared
by the x2 test

Outcomes and results

Results
DC [HC T1C |ARV LVN
M M _ C
_ _, |(n=1|C _
(n=1|(n=2 ) (n=3) (n=1
0) |8 )
Cardiac
death* 2 1 0 1 0
A(_:ute heart 3 > 1 0 0
failure
PPCDI 0 3 0 0 0
CARPREG I** |2 9 0 2 0
CARPREG
e 2 9 1 1 1
fl:lf_\*RPREG 4 18 o |1 o
Live birth 10 (25 |1 3 1
Emergency
CSduetoCV |4 1 0 0 0
cause

ARVC = arrhythmogenic right ventricular
cardiomyopathy; CS = caesarean section;
CV = cardiovascular; DCM = dilated
cardiomyopathy; HCM = hypertrophic
cardiomyopathy; LVNC = left ventricular non-
compaction; PPCDI=post-partum cardiac
device implementation; TIC = tachycardia-
induced cardiomyopathy
* All 3 deaths occurred among women
without any knowledge of cardiac condition or
poor compliance with treatment/follow-up

** Missing data so values do not add up to

Comments
Limitations

Quality In Prognostic

Studies (QUIPS)

checklist

1. Study participation
i) Source of target
population: clearly
described
i)Method used to
identify population:
described
iii) Recruitment
period: clearly
described
iv) Place of
recruitment: clearly
described
V) Inclusion and
exclusion criteria:
described
vi) Adequate study
participation: not
described
vii) Baseline
characteristics:
clearly described
Rating - LOW

2. Study attrition
i) Proportion of
baseline sample
available for
analysis: adequate
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details

among women
with different

kinds of cardio-

myopathies

Study dates
March 1997 to
August 2013

Source of
funding
None

Participants

Inclusion
Criteria
Women with
a
cardiomyopat
hy (DCM,
HCM, TIC,
LVNC,
ARVC)
Dilated
cardiomyopat
hy (DCM)
was identified
if there was a
dilated
ventricle
resulting in
decreased
left
ventricular
ejection
fraction in the
absence of
coronary,
valvular,
congenital or
any systemic
diseases
known to
cause
impaired
myocardial
dysfunction

Tests

gestation) or neonatal
death (before 28 days)
Obstetric complications
- pregnancy-induced
hyper-tension,
gestational diabetes,
intrahepatic cholestasis
of pregnancy and
postpartum
haemorrhage

Methods

Outcomes and results

the total value. This was analysed to predict
maternal cardiovascular events

++ Missing data. This was analysed to
predict fetal or neonatal events

Maternal cardiovascular complications
according to risk factors:
Previous cardiac event = 7/10

New York Heart Association (NYHA) class
/v = 2/3

Left ventricular outflow tract obstruction
(LVOTO) = 2/7

Left ventricular ejection fraction (LVEF) <40%
=2/5

None = 4/13
DCM; LVEF =40% = 2/5

HCM; with LVOTO = 2/7; without LVOTO =
4/12

ZAHARA | risk:
0-0.5=6/14
0.51-15=4/8
151-25=0/2
2.51-35=2/5
>3.5 =3/9
WHO risk:

4 =4/13

Comments

3.

ii) Attempts to collect
information on
participants who
dropped out: not
described

iii) Reasons and
potential impact of
subjects loss to
follow-up: described
iv) Outcome and
prognostic factor
information on those
lost to follow-up: not
described

Rating - LOW
Prognostic factor
measurement

i) Definition of
prognostic factor
(PF): clearly
described

ii) Valid and reliable
measurement of risk
factor: adequately
valid and reliable

iii) Method and
Setting of prognostic
factor
measurement: same
for all participants
iv) Proportion of data
on PF available for
analysis: adequate
v) Method used for

Evidence reviews for heart disease

March 2019

364



Intrapartum care for women with existing medical conditions or obstetric complications and their babies
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details

Participants
Hypertrophic
cardiomyopat
hy (HCM)
was defined
as a
ventricular
wall
thickness of
more than or
equal to 15
mm in =1
wall of LV
which was
not solely
due to
loading
conditions.
Tachycardia-
induced
cardiomyopat
hy (TIC) was
identified if
there was a
history of
supraventricu
lar arrhymia
resulting from
previous
event of
acute heart
failure and
systolic
function.
LVNC=Left

Tests

Methods

Outcomes and results

2/3 = 6/16

2=1/3

Fetal or neonatal complications according to
risk factors:

NYHA [NV = 2/3
Anticoagulation = 3/3
LVOTO = 6/7

Comments

missing data: not
described

Rating - LOW
Outcome
measurement

i) Definition of
outcome: clearly
described

ii) Valid and reliable
measurement of
outcome: probably
valid and reliable
iif) Method and
setting of outcome
measurement: the
same for all study
participants

Rating - LOW
Study confounding
i) Important
confounders
measured: yes

ii) Definition of
confounding factor:
no

iii) Valid and reliable
measurement of
confounders: yes
iv) Method and
setting of
confounding
measurement: not
described

v) Method used for
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Participants  Tests

ventricular
non-
compaction
ARVC=Arrhyt
hmogenic rig
ht ventricular
cardiomyopat
hy

Exclusion
Criteria
Peripartum
cardiomyopat
hy (PPCM) -
defined as
heart failure
due to left
ventricular
systolic
dysfunction in
near term
(usually last
month) or in
the months
after delivery
after
exclusion of
other
possible
causes

Methods

Outcomes and results

Comments

missing data: not
described

vi) Appropriate
accounting for
confounding: yes
Rating - LOW (the
risk assessment
protocol considered
all relevant
cardiovascular risk
factors to stratify the
risk which was
justified as low risk)
Statistical analysis
and reporting

i) Presentation of
analytical

strategy: not describ
ed

ii) Model
development
strategy: not
described

iif) Reporting results:
no selective reporting
Rating - HIGH (as
this is a descriptive
study and did not
analyse for the
predictive accuracy
of the tool)

Other information
None
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Bibliographic
details

Full citation
Martins, Luciana
Carvalho, Freire,
Claudia Maria
Vilas, Capurucu,
Carolina Andrade
Braganca, Nunes,
Maria do Carmo
Pereira, Rezende,
Cezar Alencar de
Lima, Risk
Prediction of
Cardiovascular
Complications in
Pregnant Women
With Heart
Disease, Arquivos
brasileiros de
cardiologia, 106,
289-96, 2016

Ref Id

826201
Countrylies
where the study
was carried out
Brazil

Study type
Retrospective
cohort study

Aim of the study
To identify the
predictors of

Participants

Sample size
n=132

Characteristi
cs

Mean age =
27.59+7.17
Congenital
heart disease
=18
Rheumatic
heart disease
=82
Arrhythmias
=15

Mitral valve
prolapse = 6
Cardiomyopa
thies and
other cardiac
diseases =11
Smoking = 20
(smoked
mean
cigarettes of
8.63)

NYHA class
=4

LVEF <40%
=2

Tests

Tests

Predictors of maternal
cardiovascular
complications = "age;
parity; number of visits
to the high-risk prenatal
care (HRPC); HRPC
beginning on the third
trimester; maternal
smoking; previous
cardiac complications
and previous surgical
or clinical heart
treatments; need to
begin or change
cardiac medication
during pregnancy for
patients who

changed, at the most,
one functional class
during follow-up,

or dose adjustment to
abide by a follow-up
protocol;

valve prosthesis; New
York Heart Association
(NYHA) functional class
2 |l at the beginning of
HRPC; left ventricular
(LV) systolic
dysfunction; associated
preeclampsia or

Methods

Methods
Cardiovascular
complications - "death
due to heart disease;
heart failure with acute
pulmonary

edema (documented
on chest X-ray or
bilateral pulmonary
rales on posterior
chest auscultation on
physical

examination); acute
myocardial infarction;
sustained
symptomatic tachyarrh
ythmia or
bradyarrhythmia
requiring

treatment; worsening
of at least 2 NYHA
functional classes

as compared to
baseline; and need for
emergency

invasive procedures
during pregnancy."

Outcomes and results

Results
CARPREG to predict cardiovascular
complications

0=152%
1=16.4%
>1=42.1%
5 .
Odds 95% confi
o . dence
0 I interval
(OR) ()
LHO 60.9 | 3.04 | 1.35-6.86
EF<
20% 18,5 | 2.38 | 1.34-5.42
NYHA
class 25 3.89 | 1.23-7.69
11*
NYHA
SN 0.134
tivariat
e)
Matern
al 1204 |186 |059-5.86
smokin
g

EF = ejection fraction; LHO = Left heart
obstruction; NYHA = New York Heart
Association

* class Il on first antenatal visit

Variable for multivariate model if the variable

Comments
Limitations

Quality In Prognostic

Studies (QUIPS)

checklist

1. Study participation
i) Source of target
population: clearly
described
i)Method used to
identify population:
described
iii) Recruitment
period: clearly
described
iv) Place of
recruitment: clearly
described
V) Inclusion and
exclusion criteria:
described
vi) Adequate study
participation: not
described
vii) Baseline
characteristics:
clearly described
Rating - LOW

2. Study attrition
i) Proportion of
baseline sample
available for
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cardiovascular
and neonatal
complications
among women
with heart disease

Study dates
January 2005 to
July 2010

Source of
funding
None

Participants
Inclusion
Criteria
Pregnant
women with
heart
conditions
from prenatal
until delivery
and
postpartum

Exclusion
Criteria
Miscarriage
(fetal loss
before 20th
week)
Delivery at
other
institutions
Twin pregnan
cies
Peripartum
cardiomyopat
hy (PPCM)
developed

in the
puerperium
period

Tests Methods
systemic arterial
hypertension (SAH); left
heart obstruction
(LHO); and calculated
CARPREG risk score"
and "gestational age at
the beginning of
prenatal care and
number of
consultations; cardiac
complications during
pregnancy; invasive
procedures required
during prenatal care;
NYHA functional
classification;
comorbidities; delivery
type; hospital length of
stay; and

obstetric complications"
and "gestational age at
the time of delivery and
birth weight"

LHO = "mitral stenosis
with valve area <2.0
cmz2; aortic stenosis
with valve area <1.5
cm2; and LV outflow
tract gradient >30
mmHg"

Outcomes and results

is p<0.2 on univariate analysis (LHO,
previous cardiac complications, EF >60%,
NYHA class III)

Comments

analysis: adequate
ii) Attempts to collect
information on
participants who
dropped out: not
described

iii) Reasons and
potential impact of
subjects loss to
follow-up: described
iv) Outcome and
prognostic factor
information on those
lost to follow-up: not
described

Rating - LOW
Prognostic factor
measurement

i) Definition of
prognostic factor
(PF): clearly
described

ii) Valid and reliable
measurement of risk
factor: adequately
valid and reliable

iii) Method and
Setting of prognostic
factor
measurement: same
for all participants
iv) Proportion of data
on PF available for
analysis: adequate
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Methods

Outcomes and results

Comments

v) Method used for
missing data: not
described

Rating - LOW
Outcome
measurement

i) Definition of
outcome: clearly
described

ii) Valid and reliable
measurement of
outcome: probably
valid and reliable
iif) Method and
setting of outcome
measurement: the
same for all study
participants

Rating - LOW
Study confounding
i) Important
confounders
measured: yes

ii) Definition of
confounding factor:
not described

iii) Valid and reliable
measurement of
confounders: yes
iv) Method and
setting of
confounding
measurement: not
described
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Bibliographic
details Participants  Tests Methods Outcomes and results Comments

v) Method used for
missing data: not
described
vi) Appropriate
accounting for
confounding: yes
Rating - LOW (the
risk assessment
protocol considered
all relevant
cardiovascular risk
factors to stratify the
risk which was
justified as low risk)

6. Statistical analysis
and reporting
i) Presentation of
analytical
strategy: not
described
ii) Model
development
strategy: no
iif) Reporting results:
no selective reporting
Rating - HIGH (as
this is a descriptive
study and did not
analyse for the
predictive accuracy
of the tool)

Other information
None
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Bibliographic
details

Participants

Tests

Methods

Outcomes and results

Comments

ARVC: arrhymogenic right ventricular cardiomyopathy; AUC: area under curve; BNP: brain natriuretic peptide; CARPREG: CARdiac disease in PREGnancy; CHD: congenital
heart disease; Cl: confidence interval; CS: caesarean section; CV: cardiovascular; DC: disease complexity; DCM: dilated cardiomyopathy; EF: ejection fraction; HCM:
hypertrophic cardiomyopathy; HRPC: high risk prenatal care; LHO: left heart obstruction; LVEF: left ventricular ejection fraction; LVNC: left ventricular non-compaction;
LVOT/LVOTO: left ventricular outflow obstruction; mWHO: modified World Health Organization criteria; N: total number of participants; NYHA: New York Heart Association;
PPCDI: post-partum cardiac device implementation; PPCM: peripartum cardiomyopathy; ROC: receiver operator curve; SD: standard deviation; SpO2: measure of oxygen
saturation in the blood; TIC: tachycardia-induced cardiomyopathy; TP: total number of predictors; WHO: World Health Organization; ZAHARA |: Zwangerschap bij Aangeboren
HARtAfwijkingen pregnancy in congenital heart disease risk tool

Intrapartum care for women with cardiac disease — management of anticoagulation for valvular disease
Outcomes and Results

Results

Group A versus Group B

Study details
Full citation
Khamoushi,A.J
., Kashfi,F.,
Hosseini,S.,
Ghavidel,A.R.
A., Samiei,N.,
Haddadzadeh,
M., Anti-
coagulation
during
pregnancy in
women with
mechanical
heart valves: A
prospective
study,
International
Journal of
Fertility and
Sterility, 5, 47-
51, 2011

Ref Id

Participants
Sample size
N=49
pregnancies in 44
women with
mechanical
prosthetic heart
valves

Characteristics

e Age attime of
pregnancy
(meanxSD):
29.8+5.3
years
[Group A:
30.28+5.2
S
Group B:
28.09 £ 3.9)

e Mitral valve
replacement
pregnancies:

Interventions
Interventions

Group A (n=38)
received warfarin
throughout their
pregnancy, the
international
normalised ratio
(INR) was checked
routinely and kept
between 2.0 to 3.5
as needed

Group B n=11
received
intravenous (1V)
injections of
unfractionated
heparin (UFH)
during the first
trimester (6th-12th
week), after which
they received
warfarin until the

Methods

Details

All women were visited
during the first trimester of
their pregnancies. Patients’
clinical and socioeconomic
conditions determined their
anticoagulant regimens.
When the patient refused
the recommended
anticoagulation therapy, an
alternative regimen was
started. All patients
underwent periodic
transthoracic
echocardiography (TTE) in
addition to
transoesophageal
echocardiography (TEE)
when needed during the
follow-up period.
Pediatricians examined all
newborns.

Prosthetic valve dysfunction in third
trimester or after delivery

Group A = 3/38 (7.9%)

Group B = 1/11 (9.2%); p = 0.65
No complications

Group A =33

GroupB =5

Prosthetic valve dysfunction in first
trimester

GroupA=1
Group B =5
Maternal death
GroupA=1
GroupB=0

Live births (caesarean section (CS) +
vaginal birth)

Group A = 22

GroupB =7

Comments
Limitations
Quality
Assessment:
Newcastle-
Ottawa
Assessment
Scale for Cohort
Studies
Selection:

1)
Representativen
ess of the
exposed cohort:
a) truly
representative

2) Selection of
the non exposed
cohort: a) taken
from the same
community as
the exposed

group
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Study details
285564

Countrylies
where the
study was
carried out
Iran

Study type
Prospective
cohort study

Aim of the
study

To investigate
the effect of
anticoagulants
on pregnancy
outcomes and
their potential
risks in
pregnant
women with
mechanical
heart valves

Study dates
2002 and 2007

Source of
funding
Heart Valve
Research
Center of
Tehran

Participants
36/49 (74%)
[Group A: 28
(73.7%)
versus
Group B: 8
(72.7%)]

e Aortic valve
replacement
pregnancies:
8/49 (16%)
[Group A=5
(13.2%) vs
Group B =3
(27.3%)]

e Aortic and
mitral valve
replacement
pregnancies:
5/49 (10%)

[Group A=5
(13.2%)
Group B = 0]

e None of the
pregnancies
were twins

e Five women
became
pregnant
twice during
the study
period

Inclusion criteria

Interventions

36th week of
gestation followed
by heparin for the
last two weeks of
pregnancy. The
activated partial
thromboplastin time
(aPTT) was
maintained at twice
the control level
Both groups
received heparin at
the time of delivery

Methods

Statistical analysis was
performed using SPSS
version 13 software.
Continuous variables were
described as mean +
standard deviation (SD).
Student’s t-test compared
continuous variables. The
Mann-Whitney rank-sum
test compared medians
when the normality test
failed. Noncontinuous
variables were compared
by either the chi-square test
or Fisher's exact test, as
appropriate. A p value less
than 0.05 was statistically
significant.

Outcomes and Results

CS

Group A =15

Group B =5

Intrauterine fetal death (IUFD)
GroupA=1

GroupB=1

Abortion

Total (spontaneous + therapeutic)
Group A =15

GroupB =3
Spontaneous birth
Group A =9
Group B =3

Group A sub-analysis: warfarin <5mg

(n=29) vs. warfarin >5mg (n=9)

Abortion
<5mg=8
>5mg=7

Live birth
<5mg=20
>5mg=2
Maternal death
<5mg=1
>5mg=0

Comments

3) Ascertainment
of exposure: d)
no description

4) Demonstration
that outcome of
interest was not
present at start of
study: a) yes

Comparability:
1) Comparability
of cohorts on the
basis of the
design and the
analysis: c)
unclear

Outcome:

1) Assessment of
outcome: d) no
description

2) Was follow-up
long enough for
outcomes to
occur: c) yes for
the reported
outcomes

3) Adequacy of
follow up of
cohorts: a)
complete follow

up
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Study details
University,
Shaheed
Rajaei Heart
Hospital

Full citation
Soma-Pillay,
P., Nene, Z.,
Mathivha, T.
M.,
Macdonald, A.
P., The effect
of warfarin
dosage on
maternal and
fetal outcomes
in pregnant

Participants

e Pregnant
women in
their first
trimester
referred to
Department
of Cardiac
Surgery,

Rajaee Heart

Hospital,
Tehran, Iran

Exclusion

criteria

e Pregnant
women
referred
during their
second or
third
trimesters

Sample size
N=62

Characteristics

e Setting -
combined
cardiac-
obstetric unit

e Mean age
(range) = 23
(14 to
41)years

Interventions

Interventions
Management protocol:
Until 12 weeks
gestation, twice daily
subcutaneous
unfractionated heparin
(UFH) (titrated against
prothrombin time [PTT]
between 70 to 90
seconds).

From week 12 to 36,
warfarin was given

Methods

Details

Near miss = a woman with
acute organ failure resulting
in death if not treated

properly

Live baby = babies above
500g born alive

Miscarriage = fetal loss
<5009

Outcomes and Results

Results
Group 1 (23roup Group 3
n=28 n=o1 n=13
Average o5 28 27
INR ’ ’ ’
Live birth |19 (68) |13 (62) |6 (46)
Birthweigh (2.9 £ 278 2.7+
tin kg 0.84 0.83 1.22
Pregnancy
loss 9(32) |8(38) |6 (46)

Comments

Overall score:
5/9

Other
information
None

Limitations
Quality
Assessment:
Newcastle-
Ottawa
Assessment
Scale for Cohort
Studies
Selection:

1)
Representativen
ess of the
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Study details
women with
prosthetic
heart valves,
Obstetric
Medicine, 4,
24-7, 2011

Ref Id
588884

Countrylies
where the
study was
carried out
South Africa
Study type
Prospective
observational
study

Aim of the
study

To examine
the effects of
warfarin on
pregnancy
outcomes
among women
with prosthetic
heart valves

Study dates
January 2005
to August 2009

Participants

e Nullip =
17(27%)

e Mean
gestation at
booking = 16
weeks

e Mitral: 51/62
(82%)

e Aortic: 2/62
(3%)

e Double: 9/62
(15%)

Note - Most

implantations

were due to
childhood

rheumatic heart

disease

"41(66%) was

booked after first

trimester and
were exposed to
warfarin during
this period."

e No maternal
death and
cases of
valve
thrombosis

e Maternal near
miss:
6/62(9.7%)

e Heart failure:
4162 (7%)

Interventions
(international normalised
ratio [INR] 2.5 to 3.5)
Week 36 onwards,
warfarin was stopped
and converted to twice
daily subcutaneous
UFH; elective CS was
performed at 38 weeks
with morning heparin
being withheld on the
day of CS. Then,
woman was transferred
to prebooked cardiac
intensive care unit (ICU)
post-delivery. Six hours
after birth,
subcutaneous heparin
was resumed and
warfarin was restarted
the morning after birth
unless there is any
bleeding complication
(INR between 2.5 and 3)
Daily warfarin doses

1. Group 1 =5 mg or
less
2.Group2=5.1t07.4
mg

3. Group 3=7.5mg or
more

Methods

Stillbirth = fetus >500g born
dead

* weight was used as
gestational age was
uncertain

mother took warfarin in first
trimester and the baby was
born with midline
hypoplasia

Outcomes and Results

('\aAsisca”iag 8(29) |5(24) [1(7.7)
Stillbirths |1 (3.6) |3 (14) |5 (38.5)

INR = international normalised ratio
warfarin embryology = if the mean + SD; n (%)

Comments
exposed cohort:
a) truly
representative

2) Selection of
the non exposed
cohort: a) taken
from the same
community as
the exposed

group

3) Ascertainment
of exposure: d)
no description

4) Demonstration
that outcome of
interest was not
present at start of
study: a) yes

Comparability:
1) Comparability
of cohorts on the
basis of the
design and the
analysis: c)
unclear

Outcome:

1) Assessment of
outcome: b)
record linkage
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Study details
Source of
funding

Not reported

Participants

e Post-CS
bleeding
problems:
2162 (7%)

e Warfarin
embryopath:
5/62 (12%)
(average
warfarin
dosage was
ranged from
3.5t0 7.5 mg
with average
INR of 2.3 to
3.1 with
highest INR
of 3.210 6.1)

Inclusion criteria

¢ Women with
mechanical
heart valve
being

managed in a

combined
cardiac-
obstetric unit
within the
study period

Exclusion
criteria
Not reported

Interventions

Methods

Outcomes and Results

Comments

2) Was follow-up
long enough for
outcomes to
occur: c) yes for
the reported
outcomes

3) Adequacy of
follow up of
cohorts: a)
complete follow

up

Overall score:
5/9

Other
information
None
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Study details
Full citation
Xu, Z., Fan, J.,
Luo, X.,
Zhang, W. B.,
Ma, J., Lin, Y.
B.,Ma, S. H.,
Chen, X.,
Wang, Z. P.,
Ou, J. S,
Zhang, X.,
Anticoagulatio
n Regimens
During
Pregnancy in
Patients With
Mechanical
Heart Valves:
A Systematic
Review and
Meta-analysis,
Canadian
Journal of
Cardiology, 32,
1248.e1-
1248.e9, 2016

Ref Id
588934

Countrylies
where the
study was
carried out
China

Participants
Sample size

N =2113
pregnancies from
51 studies

Characteristics

Vitamin K
antagonist
(VKA) low
dose regimen
= 11 studies
VKA high
dose regimen
=7 studies
Heparin
(H)/VKA
regimen= 13
studies

Low
molecular
weight
heparin
(LMWH)
regimen= 12
studies

UFH regimen
= 8 studies

Inclusion criteria

the study
designs were
case series (6
pregnancies
or more),

Interventions
Interventions

Group 1: A regimen of a
VKA throughout
pregnancy

Group 2: A H/IVKA
regimen, which includes
use of VKAs except for
adjusted doses of UFH
or LMWH during 6-12
weeks of pregnancy
Group 3: An LMWH
regimen of adjusted
LMWH doses
throughout pregnancy
Group 4: A UFH
regimen of adjusted
doses of UFH
throughout pregnancy

Methods

Details

The study was performed
according to the Meta-
analysis of Observational
Studies in Epidemiology
(MOOSE) guidelines.
Electronic searches to June
2015 of:

- Medline, EMBASE,
Cochrane Central Register
of Controlled Trials, the
Cochrane Database of
Systematic Reviews, and
the Database of Abstracts
of Review of Effectiveness
for the following MeSH and
search terms: “heart valve
prosthesis,” “pregnancy”
“anticoagulants,”
“antithrombins” “coumarins”
“warfarin” “heparin low-
molecular-weight”
“thromboembolism” and
“hemorrhage”

- Conference articles (from
the I1SI Web of Knowledge
Platform of ISI
Proceedings)

- Unpublished theses and
dissertations (from
ProQuest Digital
Dissertations)

Manual search of
secondary sources,
including the references of

Outcomes and Results
Results

Maternal major thrombotic event (fatal
thromboembolism, prosthetic valve
thrombosis requiring thrombolysis or
emergency surgery, documented
evidence of central nervous system
embolization, documented evidence of
peripheral limb and visceral
embolization requiring surgery, and any
other related events requiring
hospitalization), Number of pregnancies
(%) [95% confidence interval]:

1.

2.

3.

4,

&

VKA regimen: 39/1398 (2.79) [2.01-
3.84]

Low-dose subgroup: 4/351 (1.14)
[0.37-3.09]

H/VKA regimen: 25/337 (7.42)
[4.95-10.90]

LMWH regimen: 5/113 (4.42) [1.64-
10.52]

UFH regimen: 20/67 (29.85) [19.60-
42.43]

Maternal major antenatal haemorrhagic
event (major haemorrhagic events in
the antenatal period, including death
due to haemorrhage, intracranial
bleeding or documented cardiac
tamponade requiring intervention,
haemorrhage requiring transfusion, and
any other related events requiring
inpatient treatment), Number (%) of
pregnancies [95% confidence intervall:
1. VKA regimen: 5/1027 (0.49) [0.18-
1.21]

Comments
Limitations

ROBIS
Checklist (for
systematic
review)

DOMAIN 1:
STUDY
ELIGIBILITY
CRITERIA

1.1 Did the
review adhere to
pre-defined
objectives and
eligibility criteria?
Probably yes
1.2 Were the
eligibility criteria
appropriate for
the review
guestion? Yes
1.3 Were
eligibility criteria
unambiguous?
Probably yes
1.4 Were all
restrictions in
eligibility criteria
based on study
characteristics
appropriate (e.g.
date, sample
size, study
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Study details
Study type
Systematic
review of
cohort studies
and case
series (N =26
women)

Aim of the
study

To evaluate
the
effectiveness
and safety of 4
anticoagulation
regimens in
women with
mechanical
heart valves.

Study dates
2015-2016

Source of
funding
Supported by
Medical
Scientific
Research
Foundation of
Guangdong
Province, PR.
China(Grant
No.
B2013103);

Participants
cohort studies
or
randomized
control trials
of
pregnancies
in women
with MPHVs

o the
anticoagulatio
n regimens
were clearly
specified and
did not
change
during the
whole
pregnancy

e atleastl
outcome of
interest was
reported

Exclusion

criteria

e the study was
not written in
English

e the study did
not follow all
pregnancies
until
completion

Interventions

Methods

initially identified articles
and recent review articles
Two investigators
independently screened the
titles and abstracts. Authors
were contacted for
clarification if any uncertain
issues arose. Any
disagreements were further
discussed between the
investigators. Standardised
data extraction was
performed for each eligible
study

Outcomes and Results

1. Low-dose subgroup: 3/442 (0.68)
[0.18-2.14]

2. H/VKA regimen: 2/329 (0.61) [0.11-
2.42]

3. LMWH regimen: 4/98 (4.08) [1.31-
10.71]

4. UFH regimen: 6/114 (5.26) [2.15-
11.57]

Maternal death: any maternal antenatal

death from any cause, Number (%) of

pregnancies [95% confidence intervall:

1. VKA regimen: 12/1353 (0.89) [0.48-

1.60]

1. Low-dose subgroup: 1/325 (0.31)

[0.02-1.97]

2. H/VKA regimen: 3/348 (0.86) [0.22-
2.70]

3. LMWH regimen: 2/113 (1.77) [0.31-
6.88]

4. UFH regimen: 1/114 (0.88) [0.05-
5.51]

Fetal wastage: spontaneous abortion,

therapeutic abortion, stillbirth and

neonatal death, Number (%) of

pregnancies [95% confidence interval]:

1. VKA regimen: 325/999 (32.53)

[29.65-35.55]

2. Low-dose subgroup: 85/442 (19.23)

[15.73-23.28]

3. H/VKA regimen: 77/340 (22.65)

[18.38-27.55]

4. LMWH regimen: 12/98 (12.24) [6.76-

20.78]

Comments
quality, outcomes
measured)? Prob
ably yes

1.5 Were any
restrictions in
eligibility criteria
based on
sources of
information
appropriate (e.g.
publication status
or format,
language,
availability of
data)? Yes
Concerns
regarding
specification of
study eligibility
criteria LOW

DOMAIN 2:
IDENTIFICATIO
N AND
SELECTION OF
STUDIES

2.1 Did the
search include
an appropriate
range of
databases/electr
onic sources for
published and
unpublished
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Study details
Scientific
Research
Fund of
Chinese
Preventive
Medicine
Association
(Grant
N0.20131909);
the Project of
the Natural
Science
Foundation of
Guangdong
Province, PR.
China (Grant
No.
2015A0303100
55) and the
National
Clinical Key
Specialty Fund
of China.

Participants

the
anticoagulatio
n regimen
was not
consistent
with
standards of
care and the
data from
patient
subgroups
whose
regimens
were in line
with the
standards
could not be
extracted
the data had
already been
included and
cited in any
previously
selected
studies

the
anticoagulatio
n intensity
was not
consistent
with
standards of
care
(international

Interventions

Outcomes and Results

5. UFH regimen: 37/69 (53.62) [41.28-
65.55]

Comments
reports? Yes
2.2 Were
methods
additional to
database
searching used
to identify
relevant reports?
Yes

2.3 Were the
terms and
structure of the
search strategy
likely to retrieve
as many eligible
studies as
possible? Yes
2.4 Were
restrictions
based on date,
publication
format, or
language
appropriate? Yes

2.5 Were efforts
made to
minimise error in
selection of
studies? Yes
Concerns
regarding
methods used to
identify and/or
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Study details

Participants
normalized
ratio [INR],
2.0-4.5;
active partial
thromboplasti
n time, 2-3
times the
normal value;
or peak anti-
Xa level, 0.5-
1.2 IU/mL)

Interventions

Methods

Outcomes and Results

Comments
select studies
LOW

DOMAIN 3:
DATA
COLLECTION
AND STUDY
APPRAISAL
3.1 Were efforts
made to
minimise error in
data collection?
Yes

3.2 Were
sufficient study
characteristics
available for both
review authors
and readers to
be able to
interpret the
results? Yes
3.3 Were all
relevant study
results collected
for use in the
synthesis? Yes
3.4 Was risk of
bias (or
methodological
quality) formally
assessed using
appropriate
criteria? Yes
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Study details  Participants

Interventions

Methods

Outcomes and Results

Comments

3.5 Were efforts
made to
minimise error in
risk of bias
assessment?
Yes

Concerns
regarding
methods used to
collect data and
appraise

studies LOW

DOMAIN 4:
SYNTHESIS
AND FINDINGS
4.1 Did the
synthesis include
all studies that it
should? Probably
yes

4.2 Were all pre-
defined analyses
reported or
departures
explained? Yes
4.3 Was the
synthesis
appropriate given
the nature and
similarity in the
research
guestions, study
designs and
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Study details  Participants

Full citation Sample size

Interventions

Interventions

Methods

Details

Outcomes and Results

Results

Comments
outcomes across
included
studies? Yes
4.4 Was
between-study
variation
(heterogeneity)
minimal or
addressed in the
synthesis? Yes
4.5 Were the
findings robust,
e.g. as
demonstrated
through funnel
plot or sensitivity
analyses? No
4.6 Were biases
in primary
studies minimal
or addressed in
the

synthesis? Yes
Concerns
regarding the
synthesis and
findings LOW

Other
information
None

Limitations
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Study details
Ayad, Sherif
W., Hassanein,
Mahmoud M.,
Mohamed,
Elsayed A.,
Gohar, Ahmed
M., Maternal
and Fetal
Outcomes in
Pregnant
Women with a
Prosthetic
Mechanical
Heart Valve,
Clinical
Medicine
Insights.
Cardiology, 10,
11-7, 2016

Ref Id
741569
Countrylies
where the
study was
carried out

Egypt

Study type
Prospective
observational
study

Aim of the
study

Participants
N=100

Characteristics
Not reported in
details

Inclusion criteria
Women with
mechanical heart
valves

Exclusion
criteria
Not reported

Interventions
Anticoagulant treatment
in late trimester -

Group 1: >5 mg of oral
warfarin (n = 65)

Group 2: <5 mg of
warfarin (n = 33)

Group 3: LMWH
(enoxaparin sodium) (n
=2)

Note - First trimester
anticoagulants included
oral warfarin = 17 (>5
mg =9 and < 5mg = 8),
subcutaneous heparin
calcium = 28,
subcutaneous LMWH
(enoxaparin sodium) =
53, IV UFH = 2. The
protocol of anticoagulant
therapy was not
reported in details. It
was assumed that these
stated anticoagulants
which were used during
first trimester and were
switched to warfarin in
late trimester

Methods
Not reported

Outcomes and Results

<5 mg >5 mg
(n=33) |(n=65)
Live birth 23 27
Warfarin 0 0
embryopathy
Congenital 1 1
anomaly

Comments
Quality
Assessment:
Newcastle-
Ottawa
Assessment
Scale

for Cohort Studie
S:

Selection:

1)
Representativen
ess of the
exposed cohort
a) truly
representative

2) Selection of
the non exposed
cohort

a) taken from the
same community
as the exposed

group

3) Ascertainment
of exposure
d) no description

4) Demonstration
that outcome of
interest was not
present at start of
study

a) yes
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Study details
To examine
the pregnancy
outcomes of
pregnant with
prosthetic
heart valves on
anticoagulant
therapy

Study dates
Not reported

Source of
funding
None

Participants

Interventions

Methods

Outcomes and Results

Comments

Comparability:
1) Comparability
of cohorts on the
basis of the
design and the
analysis

c) unclear

Outcome:

1) Assessment of
outcome

d) no description

2) Was follow-up
long enough for
outcomes to
occur

c) yes for the
reported
outcomes

3) Adequacy of
follow up of
cohort

a) complete
follow up

Overall score:
5/9

Other
information
None
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Study details
Full citation
Khader, Khalid
Abd Aziz
Mohamad,
Saad, Ahmed
Samy,
Abdelshafy,
Mohammed,
Pregnancy
Outcome in
Women with
Mechanical
Prosthetic
Heart Valves
Treated with
Unfractionated
Heparin (UFH)
or Enoxaparin,
Journal of
obstetrics and
gynaecology of
India, 66, 321-
6, 2016

Ref Id
741588

Countrylies
where the
study was
carried out

Egypt

Study type

Participants
Sample size
N=40

Characteristics
e Mean age:

26.5 years

¢ Mean weight:
71.5 kg

e Mean

pregnancies:
2

e Mitral valve
replacement
(MVR): 65%

e Aortic valve
replacement
(AVR): 23%

¢ MVR + AVR:
13%

Inclusion criteria

e Pregnant
women with
prosthetic
heart valves
attending in
high-risk
pregnancy
units

Exclusion
criteria
Not reported

Interventions
Interventions

UFH - Before 6
weeks gestation,
warfarin was
replaced with UFH
(15.000 1U/12
hours) and
continued until 12
hours before birth
and resumed 4-6
hours after birth if
there was

no complication.
Activated partial
thromboplastin time
(@aPTT) was kept at
double the control
level throughout
heparin treatment.
LMWH - Before 6
weeks gestation,
warfarin was
replaced with
enoxaparin (1 mg/kg
twice daily [bd]) until
36 weeks gestation
when it was
switched to UFH
(15.000 1U/12
hours) until 12 hours
before birth and
restarted 4-6 hours
after birth unless
any complication.

Methods
Details
Not reported

Outcomes and Results

Results

UFH |LMWH

(n) (n)
Maternal death |0 0
Full term live
birth 1|10
Live birth 17 14
Abortion 3 5
Thrombotic

o 0 1

complication
Antepartum

2 2
haemorrhage
Postpartum

2 3
haemorrhage
Vaginal birth |10 9
Caesarean 7 5
section

Comments
Limitations
Quality
Assessment:
Newcastle-
Ottawa
Assessment
Scale

for Cohort Studie
S:

Selection:

1)
Representativen
ess of the
exposed cohort:
a) truly
representative

2) Selection of
the non exposed
cohort: a) taken
from the same
community as
the exposed

group

3) Ascertainment
of exposure: d)
no description

4) Demonstration
that outcome of
interest was not
present at start of
study: a) yes
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Study details
Prospective
non-
randomised
controlled trial

Aim of the
study

To compare
the maternal
and neonatal
outcomes
between
unfractionated
heparin (UFH)
and
enoxaparin
among
pregnant
women with
mechanical
heart valves

Study dates
May 2012 to
March 2014

Source of
funding
Not reported

Participants

Interventions

Antifactor Xa level
was maintained at
0.7-1.2 IU/ml/ 4
hour post dose
throughout
enoxaparin
treatment.

Methods

Outcomes and Results

Comments

Comparability:

1) Comparability
of cohorts on the
basis of the
design and the
analysis: c¢) study
controlled for age
weight total
pregnancies
before and site of
cardiac valve
lesions

Outcome:
1) Assessment of
outcome:
b) record linkage

2) Was follow-up
long enough for
outcomes to
occur: a) yes for
the reported
outcomes

3) Adequacy of
follow up of
cohorts: a)
complete follow

up

Overall score:
6/9
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Study details

Full citation
Vause, S.,
Clarke, B.,
Tower, C. L.,
Hay, C. R. M.,
Knight, M.,
Pregnancy
outcomes in
women with
mechanical
prosthetic
heart valves: a
prospective
descriptive
population
based study
using the
United
Kingdom
Obstetric
Surveillance
System
(UKOSS) data
collection

system, BJOG:

An
International
Journal of
Obstetrics and
Gynaecology,

Participants

Sample size
N =53

Characteristics

e 210 hospitals
with
consultant-led
maternity
units were
included

Characteristics of

women:

e Median age
(range) in
years: 31 (18-
a47)

e  White British:
38 (66%)

e Asian:7
(12%)

e Black: 9(15%)

e Other: 4 (7%)

e BMI225:23
(40%)

e Nullip: 25
(43%)

e Smoking
during
pregnancy:
13 (22%)

Interventions

Interventions

Group 1: Warfarin
throughout pregnancy
(n= 3, 5%)

Group 2: Low molecular
weight heparin (LMWH)
throughout pregnancy
(n= 41, 71%)

Group 3: First trimester
LMWH with subsequent
warfarin until early third
trimester, converting to
heparin before birth
(n=9, 16%)

Group 4: Other (n=5,
9%)

Note - Of women
presenting before 7
weeks gestation (n=33),
3 (9%) had used pre-
pregnancy LMWH and
21 (64%) switched to
LMWH before 7 weeks;
2 women used warfarin
throughout pregnancy
and one woman who
had termination did not
convert to LMWH.

Methods

Details

Poor maternal outcome
= maternal death or
serious morbidity,
admission to intensive
care for > 1 day, valve
thrombosis, valve
dysfunction resulting in
heart failure,
cerebrovascular
accident, or bleeding
requiring transfusion or
return to theatre
(primary postpartum
haemorrhage,
secondary postpartum
haemorrhage,
intraabdominal
bleeding, vaginal
haematoma, wound
haematoma

Poor fetal outcome =
any pregnancy loss
(miscarriage or
termination of
pregnancy), stillbirth,
neonatal death, fetal
abnormality, Apgar
scoreof <7 ath

Outcomes and Results

Results
1 1
| |G |y P
I (1204) 13 (32) (1204) 8 (20)
m (222)1(11) (111) 5 (56)
v L o L 3(60)
(20) (20)
n (%)

* Poor maternal outcome, poor fetal
outcome

** Poor maternal outcome, good fetal
outcome

*** Good maternal outcome, poor fetal
outcome

***% Good maternal outcome, good fetal
outcome

Comments
Other
information
None

Limitations
Quality
Assessment:
Newcastle-
Ottawa
Assessment
Scale

for Cohort Studie
S

Selection:

1)
Representativen
ess of the
exposed cohort
a) truly
representative

2) Selection of
the non exposed
cohort

a) taken from the
same community
as the exposed

group
3) Ascertainment
of exposure

a) secure record

4) Demonstration
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Study details
124, 1411-
1419, 2017

Ref Id
741604

Countrylies
where the
study was
carried out
UK

Study type
Prospective
population-
based observa
tional study

Aim of the
study

To examine
the maternal
and fetal
outcomes of
women with
mechanical
prosthetic
heart valves
with different
anticoagulation
therapy during
pregnancy

Study dates

Participants

e Heart valve
replacement
for
(congenital
heart
disease: 29
(50%), for
rheumatic
heart
disease: 14
(24%),
endocarditis:
9 (16%),
aortopathy: 3
(5%,
unknown: 3
(5%))

e Warfarin: 49
(84%)

o Low
molecular
weight
heparin
4(7%)

o Dabigatran:
1(2%)

e No
anticoagulatio
n: 4(7%)

e 57 women
had
prosthetic
heart valve
replacement

Interventions
At 10 weeks of

gestation, 25/30(83%)

women on LMWH

needed a higher dose
than that recommended
by BNF. At 20 weeks
gestation, 25/28 (89%)
needed higher dose.

Methods
minutes or admission to

the neonatal unit

Outcomes and Results

Comments

that outcome of
interest was not
present at start of
study

a) yes

Comparability:
1) Comparability
of cohorts on the
basis of the
design and the
analysis

C) unclear

Outcome:

1) Assessment of
outcome

b) record linkage

2) Was follow-up
long enough for
outcomes to
occur

c) yes for the
reported
outcomes

3) Adequacy of
follow up of
cohorts

a) complete
follow up

Overall score:
7/9
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Study details  Participants

1 February
2013 to 31
January 2015

Source of
funding
Wellbeing of
women

before
pregnancy
whereas one
woman had
valve implant
during 2nd
trimester (for
unexpected
aortic
dissection).
33 (58%)
women
presented
before 7
weeks of
gestation

28 women
had pre-
pregnancy
counselling.
Termination
of pregnancy:
4 (7%)
Miscarriage:
5 (9%)

Still birth: 1
(2%)

Live birth: 45
(78%)
Neonatal
death: 0
Unknown: 1
(2%)

Interventions

Outcomes and Results

Comments

Other
information
None
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Study details

Participants

Maternal
death with
fetus
undelivered:
5 (9%) (1
cardiovascula
r accident
and 4
thrombosed
valve/dysfunc
tion)

Serious
maternal
morbidity =
24 (41%) (4
cardiovascula
r accident, 5
thrombosed
valve, 1
primary
postpartum
haemorrhage,
6 secondary
postpartum
haemorrhage,
6 wound
haematoma,
4
intraabdomin
al bleed, 1
vaginal
haematoma)
Mode of birth
(spontaneous

Interventions

Methods

Outcomes and Results

Comments
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Study details

Participants

vaginal
delivery: 18
(39%),
instrumental
vaginal birth:
3 (6%), LSCS
in labour; 1
(2%), LSCS
before labour:
24 (51%),
unknown: 1
(2%))

Onset of
labour
(induced: 17
(37%),
spontaneous:
5 (11%),
Unknown: 1
(2%))

Characteristics of

live birth babies

(n=45):

<37 weeks of
gestation
(preterm): 11
(24%)
Birthweight
<10th
percentile for
sex and
gestation: 14
(31%)

Interventions

Methods

Outcomes and Results

Comments
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Study details

Participants

e APGARK<7
at 5 minutes:
5 (11%)

e Neonatal
intensive care
unit
(NICU) admis
sion = 14
(31%)

Inclusion criteria
"a case was
defined as any
women in the UK
with artificial
mechanical
prosthetic heart
valve who
became pregnant
in 2-year period
between 1
February 2013
and 31 January
2015, irrespective
of pregnancy
outcomes

Data were
prospectively
collected from
consultant-led
maternity unit (as
such women
were not cared in

Interventions

Methods

Outcomes and Results

Comments

Evidence reviews for heart disease

March 2019

391



Intrapartum care for women with existing medical conditions or obstetric complications and their babies

Study details

Participants

any other setting
in UK)”

Exclusion
criteria
Not reported

Interventions

Methods

Outcomes and Results

Comments

BMI: body mass index; BNF: British National Formulatory; CS: caesarean section; INR: international normalised ratio; LMWH: low-molecular-weight heparin; LSCS: lower
segment caesarean section; N: number of participants; SD: standard deviation; UFH: unfractionated heparin

Intrapartum care for women with cardiac disease — mode of birth

Study details

Full citation
Ruys, T. P., Roos-
Hesselink, J. W.,
Pijuan-Domenech,
A., Vasario, E.,
Gaisin, I. R., lung,
B., Freeman, L. J.,
Gordon, E. P.,
Pieper, P. G., Hall,
R., Boersma, E.,
Johnson, M. R.,
Ropac investigators,
Is a planned
caesarean section
in women with
cardiac disease
beneficial?, Heart,
101, 530-6, 2015

Ref Id
392538

Participants
Sample size
N=1262 births

Characteristics

e Age in years, median: 30, SD:5.6,

range: 16-53
Planne |[Plann
Planne |d CS ed
dVvB |(any cardia
n=869 ([reason) |c CS
n=393 [n=173
30 30
Age (SD) (5.4) 30 (6.0) (5.8)
Congenital
heart 69 57 49
disease
Valvular
heart 25 29 35
disease

Interventions
Interventions
Comparison 1:
Planned CS for
cardiac reasons
vs. planned VB

Comparison 2.
Planned CS for
either cardiac or
obstetric reasons
vs. planned VB

Methods
Details

Data were
prospectively
gathered from
2008 except for
women who were
pregnant during
2007 for whom
data was
retrospectively
reviewed. To
evaluate
pregnancy
outcome by
mode of birth the
following data
were gathered:
place of delivery,
planned mode of
delivery,
performed mode

Outcomes and
Results

Results

1262 pregnancies with
mode of birth data:
planned CS for cardiac
reasons n=172 and
planned VB n=869

Planned CS for cardiac
reasons vs. planned
VB:

e Maternal
mortality: planned
CS for cardiac
reasons n= 8/172*
vs. planned VB
n=5/869*

e Maternal morbidity:
Postpartum heart
failure: planned CS
for cardiac reasons
n=17/172* vs.

Comments
Limitations

Quality Assessment:
Newcastle-Ottawa
Assessment Scale for
Cohort Studies

Selection: High risk of
bias

1) Representativeness
of the exposed cohort
b) somewhat
representative of the
average female cardiac
disease population;
however the population
studied was
heterogeneous with a
multitude of different
underlying cardiac
diagnoses, and there
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Study details

Countryl/ies where
the study was
carried out
Registry data from
28 countries

Study type
Retrospective
cohort study

Aim of the study
To determine the
relationship
between mode of
delivery and
pregnancy outcome
in women with pre-
existing heart
disease

Study dates
2007 - 1 June 2011

Source of funding
The Registry is part
of the
EurObservational
Research
Programme
sponsored by:
Abbott Vascular,
Amgen, Bayer
Pharma, Bristol
Myers Squibb,

Participants

Cardiomyop 51 10 13
athy

Ischaemic

heart 1.4 3.1 3.5
disease

TYHA class 76 61 45
l2\lYHAcIass 21 31 43
gYHAclass 1.4 6.1 11
?YHAclass 0.4 05 1.2
Pre- ) 213 5.9 3.5
eclampsia

ﬁ\rr:tlcoagulatl 9.1 145 25

P values for the comparison planned

caesarean section (CS) (any reason) vs.

planned vaginal birth:

Type of heart disease: <0.001
NYHA class: <0.001
Pre-eclampsia: 0.001
Anticoagulation: 0.004

Inclusion criteria
e Women enrolled in the European
Registry on Pregnancy and Heart

Interventions

Methods

of delivery,
reason for CS,
start of labour,
rupture of
membranes,
complications
during delivery
and NYHA
classification

Endpoints were:
maternal
mortality,
postpartum heart
failure,
postpartum
haemorrhage,
perinatal and
neonatal
mortality,
gestation length,
premature labour
and birth weight

Statistical
analysis: Patients
stratified into
World Health
Organization
(WHO) risk
classification for
pregnancy in
women with
cardiac disease

Outcomes and

Results
planned VB
n=34/869*

e Postpartum
haemorrhage: plan
ned CS for cardiac
reasons n =
13/172* vs.
planned VB
n=42/869*

e Perinatal
mortality: planned
CS for cardiac
reasons n=4/172*
vs. planned VB
n=14/869*

e Neonatal
mortality: planned
CS for cardiac
reasons n=0/172*
vs. planned VB
n=4/869*

e Emergency CS (for
either cardiac or
obstetric
reasons): planned
CS for cardiac
reasons n=30/172
** ys. planned VB:
n=143/869

* Numerators

calculated by the NGA

technical team based
on percentages and

Comments

was no stratified
analysis by severity of
disease or by cardiac
condition

2) Selection of the non
exposed cohort

b) drawn from a
different source (in the
planned vaginal birth
group there was a
higher percentage of
women with NYHA
class 1 and a lower
percentage with NYHA
class 2,3 and 4 as
opposed to the planned
cardiac CS group,
although the paper did
not mention if the
difference was
statistically significant.
The paper showed that
there was a statistically
significant difference in
NYHA class and type of
heart disease between
the planned vaginal
birth group and the
planned CS group)

3) Ascertainment of
exposure
a) registry data
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Outcomes and
Study details Participants Interventions Methods Results Comments
Boehringer Disease (including women with and matched with denominators given in
Ingelheim, Boston structural [valvular, congenital or propensity the paper 4) Demonstration that
Scientific, Daiichi cardiomyopathy] heart disease or scoring to study ** Numerator outcome of interest was
Sankyo, Menarini, ischaemic heart disease presenting performed mode  calculated by the NGA  not present at start of

Merck & Co. (MSD), with pregnancy) between January of delivery and technical team - as study
Novartis, Pfizer, 2007 and June 2011 with available adverse outcome follows: 172-142=30 a) yes
and Servier data on mode of birth (maximal (172 is the number of

difference of 0.3 planned elective CS for Comparability: High risk
Exclusion criteria points on range cardiac reasons; 142 is  of bias
e Non-structural heart disease of -1to 1) the number of

performed elective CS
for cardiac reasons)

Planned CS (for either
cardiac or obstetric
reasons) vs. planned
VB:

e Emergency CS for
cardiac reasons:
planned CS (for
either cardiac or
obstetric reasons): n
= 25/393 vs. planned
VB: n = 13***/869

Please note:

e Emergency CS in
women with planned
VB: n=143/869
(Emergency CS for
obstetric reasons
N=130%***;
Emergency CS for

1) Comparability of
cohorts on the basis of
the design or analysis
Study does not control
for any important
factors

Outcome: Low risk of
bias

1) Assessment of
outcome
b) record linkage

2) Was follow-up long
enough for outcomes to
occur

a) yes, outcomes were
intrapartum/postpartum
events

3) Adequacy of follow
up of cohorts
a) complete follow up -
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Study details Participants

Interventions

Methods

Outcomes and

Results
cardiac reasons
n:13~k**)

e Emergency CS in
women with planned
CS: n=53/393
(Emergency CS for
obstetric reasons
n=28; Emergency CS
for cardiac reasons
n=25)

e Heart failure n=13

e Arrhythmia n=5

e Acute coronary
syndrome n=1

e Ischaemic cerebral
event n=1

e Unknown n=5

*** Calculated by the
NGA team - as follows:
38-25=13 (38 is the
total number of
emergency CS for
cardiac reasons; 25 is
the number of
emergency CS for
cardiac reasons after
planned elective CS)

Comments
all subjects accounted
for: yes

Overall risk of bias:
High

Other information
Outcomes are
presented in several
ways in the paper:

1. All elective CS vs. all
emergency CS

2. Elective CS for
cardiac reasons vs.
emergency CS for
cardiac reasons

3. Elective CS for
obstetric reasons vs.
emergency CS for
obstetric reasons

4. Emergency CS from
planned VB group vs.
elective CS

5. Matched analysis of
performed VB vs.
performed CS

CS: caesarean section; N: total number of participants; NGA: National Guideline Alliance; NYHA: New York Heart Association; SD: standard deviation; VB: vaginal birth
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Intrapartum care for women with cardiac disease — fluid management

No clinical evidence was identified for this review and so there are no evidence tables.

Intrapartum care for women with cardiac disease — diagnosis of cardiomyopathy

Bibliographic details Participants Tests Methods Outcomes and results Comments

Full citation Sample size Tests Methods Results Limitations
Fett,J.D., Validation of a N=57 Self-test 53 PPCM women took No Quality assessment
self-test for early questionnaires part in survey (6 who PPCM | 550Mm by QUADAS 2
diagnosis of heart failure Characteristics which include did not meet (n=47) (n=10)

in peripartum Women with PPCM:  orthopnoea, diagnostic criteria were Patient selection
cardiomyopathy, Critical e Mean age: dyspnoea, excluded) S;thopno 45 0 A. Risk of Bias:

Pathways in Cardiology: A
Journal of Evidence-
Based Medicine, 10, 44-
45, 2011

Ref Id
195283

Country/ies where the
study was carried out
USA

Study type
Case-control study

Aim of the study

To validate self-test
questionnaires of common
heart failure symptoms to
identify women with
peripartum
cardiomyopathy (PPCM)

31 years
o Diagnosis before
birth: 6/47(13%)
e Left ventricular
ejection fraction
(LVEF) (median
and range): 0.22
(0.07 - 0.40)
Note - PPCM
=idiopathic first onset
heart failure during
last month of
pregnancy up to 6
months
postpartum with
LVEF <45%

Inclusion Criteria

e PPCM were
recruited from 2
PPCM networks
- A Mother's
Heart and

unexplained cough,
swelling lower
extremities,
excessive weight
gain during last
month of pregnancy
and palpitation

Dyspnoea (47 2

Cough 34
Oedema |45 7
Excess

weight 39 3
gain

Palpitatio
ns

36 0

1. Was a consecutive
or random sample of
patients

enrolled? Unclear

2. Was a case-control
design avoided? No
3. Did the study avoid
inappropriate
exclusions? Probably
yes

4. Could the selection
of patients have
introduced

bias? Unclear risk

B. Concerns
regarding
applicability:

1. Are there concerns
that the included
patients and setting
do not match the
review

guestion? LOW
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Bibliographic details Participants
Study dates Facebook PPCM
2003 to 2010 groups
e Non-PPCM were
Source of funding earlier pregnancy
None in PPCM women,
or their friends or
relatives

Exclusion Criteria
Not reported

Tests

Methods

Outcomes and results

Comments
concern

Index Test

A. Risk of Bias

1. Were the index test
results interpreted
without knowledge of
the results of the
reference

standard? Unclear
risk

2. If a threshold was
used, was it pre-
specified? Not
applicable

3. Could the conduct
or interpretation of the
index test have
introduced bias? High
risk

B. Concerns
regarding applicability
1. Are there concerns
that the index test, its
conduct, or
interpretation differ
from the review
guestion? HIGH
concern as this is a
case-control study
and the symptoms
(index test) were
assessed by
guestionnaire
checklists
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Bibliographic details Participants Tests Methods Outcomes and results Comments

Reference

Standard

A. Risk of Bias
Target condition and
reference
standard(s)

1. Is the reference
standards likely to
correctly classify the
target condition?
Probably yes

2. Were the reference
standard results
interpreted without
knowledge of the
results of the index
tests? Yes

3. Could the reference
standard, its conduct,
or its interpretation
have introduced
bias? Low risk

B. Concerns
regarding
applicability

1. Are there concerns
that the target
condition as defined
by the reference
standard does not
match the

guestion? LOW
concern
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Bibliographic details Participants Tests Methods Outcomes and results Comments
Flow and Timing
A. Risk of Bias
1. Was there an
appropriate interval
between index test
and reference
standard? Not
applicable
2. Did all patients
receive the same
reference
standard? Probably
yes
3. Were all patients
included in the
analysis? Probably
yes
4. Could the patient
flow have introduced
bias? Low risk

Other information

None
Full citation Sample size Tests Methods Results Limitations
Haghikia, A., Podewski, N=115; 113 PPCM NT-proBNP Not reported NT-proBNP in PPCM Quality assessment
E., Libhaber, E., Labidi, vs. 19 healthy (n=69) vs. in control (n=19) by QUADAS 2
S., Fischer, D., Roentgen, postpartum controls median (range) (pg/ml)
P., Tsikas, D., Jordan, J., Patient selection
Lichtinghagen, R., von Characteristics PPCM = 3315 (875 - 26082)  A. Risk of Bias:
Kaisenberg, C. S., e Mean age: 32 Control = 61 (24 - 531) 1. Was a consecutive
Struman, |., Bovy, N., years or random sample of
Sliwa, K., Bauersachs, J., patients enrolled?
Hilfiker-Kleiner, D., Probably yes
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Bibliographic details

Phenotyping and outcome

on contemporary

management in a German

cohort of patients with
peripartum
cardiomyopathy, Basic
Research in Cardiology,
108, 366, 2013

Participants

e C-section: 68%
in PPCM vs.
26% in controls

Inclusion Criteria
e PPCM:
Diagnosis criteria
for PPCM included

Tests

Methods

Outcomes and results

Comments

2. Was a case-control
design avoided? No
3. Did the study avoid
inappropriate
exclusions? Yes

4. Could the selection
of patients have
introduced bias? Low

left ventricular risk
Ref Id ejection fraction B. Concerns
391719 (LVEF) of £45% and regarding
absence of applicability:

Country/ies where the
study was carried out

previously known
cardiomyopathy

1. Are there concerns
that the included

Germany e Control: patients and setting
Healthy postpartum do not match the
Study type women with review

Case-control study

confirmed normal

guestion? LOW

cardiac function by concern
Aim of the study echocardiography,
To examine the left ventricular Index Test
epidemiology and ejection fraction A. Risk of Bias

treatment in cohort of
women with peripartum
cardiomyopathy (PPCM)

(LVEF) >55% in the
first postpartum week

Exclusion Criteria

1. Were the index test
results interpreted
without knowledge of
the results of the

Study dates Not reported reference
2004 to 2012 standard? Unclear
risk

Source of funding
Not reported

2. If a threshold was
used, was it pre-
specified? Not
applicable

3. Could the conduct
or interpretation of the
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Bibliographic details Participants Tests Methods Outcomes and results Comments
index test have
introduced bias?
Unclear risk
B. Concerns
regarding applicability
1. Are there concerns
that the index test, its
conduct, or
interpretation differ
from the review
guestion? MODERAT
E concern as this is a
case-control study

Reference

Standard

A. Risk of Bias
Target condition and
reference

standard(s)

1. Is the reference
standards likely to
correctly classify the
target condition? Yes
2. Were the reference
standard results
interpreted without
knowledge of the
results of the index
tests? No

3. Could the reference
standard, its conduct,
or its interpretation
have introduced bias?
Low risk
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Bibliographic details Participants

Tests

Methods

Outcomes and results

Comments

B. Concerns
regarding
applicability

1. Are there concerns
that the target
condition as defined
by the reference
standard does not
match the question?
LOW concern

Flow and Timing
A. Risk of Bias

1. Was there an
appropriate interval
between index test
and reference
standard? Not
applicable

2. Did all patients
receive the same
reference standard?
Probably yes

Were all patients
included in the
analysis? Yes

3. Could the patient
flow have introduced
bias? Low risk

Other information
None
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Bibliographic details
Full citation

Karaye, K. M., Lindmark,
K., Henein, M. Y.,
Electrocardiographic
predictors of peripartum
cardiomyopathy,
Cardiovascular Journal of
Africa, 27, 66-70, 2016

Ref Id
562401

Country/ies where the
study was carried out
South Africa

Study type
Case-control study

Aim of the study

To evaluate
electrocardiographic
predictors of peripartum
cardiomyopathy (PPCM)

Study dates
Not reported

Source of funding
Funds from Umea
University, Sweden

Participants
Sample size
N=131; n=54 PPCM
and n=77 controls

Characteristics
e Mean age: 27
years

e Body mass index
(BMI) = 22 kg/m2

e K+ (mmol/L):
3.9+0.8 in PPCM
vs. 4.6x0.7 in
controls
(p<0.001)

e Na+ (mmol/L):
136.9+5.9 in
PPCM vs.
139.6+4.4
(p<0.009)

e Creatinine
(umol/L):
93.2467.1 in
PPCM vs.
74.7£19.3
(p=0.045)

Inclusion Criteria
o PPCM:

onset of symptoms
near end of
pregnancy and
within 9 months
postpartum, =218
years, PPCM

Tests
Tests
ECG - considered

abnormal if T-wave

inversion with or
without ST-
segment
depression (using
digital

electrocardiograph)

Methods
Methods
Not reported

Outcomes and results

Results

e All PPCM or controls had
sinus rhythm.

e Tachycardia control:
17177 (22%)

e Heart rate (beats per
minute [bpm]), mean
+SD:

PPCM: 111+16

Control : 90£16

e ECG heart rate
(bpm) (odds ratio [OR],
95% confidence interval
[CI]):

Univariate (continuous):

1.078 (1.048, 1.109)

Univariate (normal heart

rate): 0.103 (0.044, 0.241)

Multivariate (heart rate, QRS,

QTc, ST-T wave

abnormalities): 1.073 (1.036,

1.112)

Multivariate (heart rate, ST-T

wave abnormalities,

serum potassium (K+): 1.066

(1.029, 1.104)

Multivariate (heart rate, ST-T

wave abnormalities, serum

sodium (Na+): 13.415 (4.203,

42.825)

Comments
Limitations

Quality assessment

by QUADAS 2

Patient selection

A. Risk of Bias:

1. Was a consecutive
or random sample of
patients enrolled? Yes
2. Was a case-control
design avoided? No
Did the study avoid
inappropriate
exclusions? Yes

3. Could the selection
of patients have
introduced bias? Low
risk

B. Concerns
regarding
applicability:

1. Are there concerns
that the included
patients and setting
do not match the
review

guestion? LOW
concern

Index Test

A. Risk of Bias

1. Were the index test
results interpreted
without knowledge of
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Bibliographic details Participants Tests Methods Outcomes and results Comments
diagnosed by Heart the results of the
Failure Association reference

of the European
Society of Cardiology
working group and
left ventricular
ejection fraction
(LVEF) <50%
e Control: no
history of cardiac

standard? Unclear

2. If a threshold was
used, was it pre-
specified? Yes

3. Could the conduct
or interpretation of the
index test have
introduced bias? Low

disease or risk

systemic B. Concerns
hypertension, regarding applicability
non- 1. Are there concerns
specific electroca that the index test, its
rdiography conduct, or

(ECG) changes
(flat T waves in
lead Ill or aVF
and inverted T
waves in aVR,

interpretation differ
from the review
guestion? MODERAT
E concern as this is a
case-control study

V1 or V2)

Exclusion Criteria Reference

e PPCM: onset of Standard
symptoms in A. Risk of Bias

early pregnancy
or after first 5
months of
postpartum,
symptoms due to
other diagnosis
other than PPCM

Target condition and
reference

standard(s)

1. Is the reference
standards likely to
correctly classify the
target condition? Yes
2. Were the reference
standard results
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Bibliographic details

Participants

Control: came to
hospital to have
their children
immunised,
known or found
clinically to have
any cardiac
disease

Tests

Methods

Outcomes and results

Comments
interpreted without
knowledge of the
results of the index
tests? Probably yes
3. Could the reference
standard, its conduct,
or its interpretation
have introduced bias?
Low risk

B. Concerns
regarding
applicability

1. Are there concerns
that the target
condition as defined
by the reference
standard does not
match the question?
LOW concern

Flow and Timing
A. Risk of Bias

1. Was there an
appropriate interval
between index test
and reference
standard? Not
applicable

2. Did all patients
receive the same
reference
standard? No as
echocardiogram was
not performed in the
control group
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Bibliographic details

Participants

Tests

Methods

Outcomes and results

Comments

3. Were all patients
included in the
analysis? Yes

4. Could the patient
flow have introduced
bias? High risk
Other information
None

bpm: beats per minute; C-section: caesarean section; ECG: electrocardiogram; K+: potassium level; LVEF: left ventricular ejection fraction; N: total number of participants; Na+:

sodium level; NT-proBNP: N-terminal pro-brain natriuretic peptide; PPCM: peripartum cardiomyopathy; SD: standard deviation

Study details

Full citation

Sliwa, K., Blauwet, L.,
Tibazarwa, K., Libhaber,
E., Smedema, J. P.,
Becker, A., McMurray, J.,
Yamac, H., Labidi, S.,
Struhman, I., Hilfiker-
Kleiner, D., Evaluation of
bromocriptine in the
treatment of acute severe
peripartum
cardiomyopathy: A proof-
of-concept pilot study,
Circulation, 121, 1465-
1473, 2010

Ref Id

Participants
Sample size
N=20

Characteristics

e Age (meantSD) in
years= 26+8.3 years

e Parity median
(range)= 2 (1-6)

e New York Heart
Association
(NYHA) class II:
NYHA class lll/IV=
5:5

Inclusion criteria
e Patients
presenting with

Interventions
Interventions

Symptoms and signs were
recorded during first
presentation at the cardiac
unit at baseline and after a
follow-up period of 6
months. Clinical
assessment,
echocardiography and blood
analysis were performed at
baseline and at 6 months.
Cardiac magnetic
resonance imaging (MRI)
was obtained 4 to 6 weeks
after diagnosis in patients
receiving bromocriptine. 1.5-
T MRI scanner was used.

Intrapartum care for women with cardiac disease — management of cardiomyopathy

Methods

Details
Randomisation was
done with a
computerised
generated
randomisation list
within 24 hours of
diagnosis. Patients
receiving
bromocriptine had
cardiac MRl at 4 to 6
weeks after diagnosis
to detect possible
mural thrombi

NYHA class was
evaluated by a

Outcomes and

Results

Results

e Number of
mothers survived
at 6 months
follow-up: 9 in
PPCM-
Bromocriptine
(PPCM-Br) vs. 6
in PPCM-
Standard (PPCM-
Std)

e Poor outcome
(number out of
surviving
patients):
LVEF<35% = 0/9

Comments
Limitations
Cochrane
Collaboration's
tool for assessing
risk of bias

Selection bias
i) Random
sequence
allocation -
appropriate
randomisation
method
(computer
generated
randomisation
list)
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Study details
573782

Country/ies where the
study was carried out
South Africa

Study type
Randomised controlled
trial

Aim of the study

To assess the efficacy of
bromocriptine on the
recovery of left ventricular
(LV) function, symptom
status and other clinical
measures in patients'
presenting within the first
month postpartum with
new-onset symptomatic
peripartum
cardiomyopathy

(PPCM) and an LV
ejection fraction (LVEF)
<35%

Study dates
Not reported

Source of funding
Medical Research Council
of South Africa and the
University of the

Participants
symptoms of
congestive cardiac
failure in the last
month of pregnancy
or during the first
month postpartum,
no other identifiable
cause for heart failure
and LVEF <35% by
transthoracic
echocardiography.

Exclusion criteria

e Systolic blood
pressure >160 or <95
mmHg or diastolic
blood pressure >105
mmHg

e Clinical conditions
other than
cardiomyopathy that
could increase
plasma levels of
inflammatory markers
such as
sepsis, human
immunodeficiency
virus (HIV) positivity

e Significant liver
disease
(transaminase levels
> 2 times the upper
limit of normal)

Interventions

All patients received
standard treatment with the
diuretic frusemide and the
angiotensin-converting
enzyme (ACE) inhibitor
enalapril. Patients with an
LVEF < 25% or LV
thrombus received
anticoagulation therapy with
wafarin for 6 months.
Carvedilol was added after
resolution of overt heart
failure. Enalapril and
carvedilol doses were
titrated in the first 4 weeks
as tolerated and remained
unchanged for the 6-month
study period. Frusemide
dose was decreased based
on clinical judgement.

Bromocriptine: The
intervention group received
bromocriptine in addition to
standard treatment.
Bromocriptine was given 2.5
mg twice daily (bd) for 2
weeks followed by 2.5

mg once daily (od) for 6
weeks.

Methods

physician blinded to
treatment allocation
and laboratory
results.

The combined end
point of poor outcome
was defined as
death, NYHA
functional class III/IV
or LVEF < 35% at 6
months as previously
described.

Outcomes and

Results
in PPCM-Br vs.
2/6 in PPCM-Std

e NYHA functional
class lll/1V at 6
months: 0%
PPCM-Br vs. 50%
in PPCM-Std

e Death within 6
months: 1/10 in
PPCM-Br vs 4/10
in PPCM-Std

e No adverse
effects including
thromboembolism
were reported in
either group

e Neonatal
mortality: O in both
groups

e No significant
differences in
growth curves
between the
children of the
PPCM-Br patients
and those of the
PPCM-Std
patients at 3
months of age

Comments
ii) Allocation
concealment
- Unclear
LEVEL -
UNCLEAR

Performance bias
Blinding of
participants and
personnel -
Unclear

LEVEL - HIGH

Detection bias
Blinding of
outcome
assessments -
Yes

LEVEL - LOW

Attrition bias
Incomplete
outcome data

- Sample size did
not mention
LEVEL

- UNCLEAR/LOW

Reporting bias
Selective
reporting - The
outcomes
reported in
method and
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Study details
Witwatersrand; the .
Leducq Foundation

Participants

History of peptic ulcer
disease

History of psychiatric
disorders

Impaired renal
function (urea and/or
creatinine >1.5 times
the upper limit of
normal)

Any clinical condition
that precluded
inclusion in the study
such as ischaemic
heart disease or
malignancy

Interventions

Methods

Outcomes and
Results

Comments
result sessions
were justified
LEVEL - LOW

Other bias
Other sources of
bias - Not
reported

LEVEL - LOW

Other
information
None

LV: left ventricle; LVEF: left ventricular ejection fraction; MRI: magnetic resonance imaging; N: total number of participants; NYHA: New York Heart Association; PPCM:
peripartum cardiomyopathy; PPCM-Br: women with peripartum cardiomyopathy who received bromocriptine; PPCM-Std: women with peripartum cardiomyopathy who received
standard treatment alone; SD: standard deviation
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Intrapartum care for women with cardiac disease — anaesthesia

Study details

Full citation

Bedard, E., Dimopoulos,
K., Gatzoulis, M. A., Has
there been any progress
made on pregnancy
outcomes among
women with pulmonary
arterial hypertension?,
European Heart Journal,
30, 256-65, 2009

Ref Id
391198

Country/ies where the
study was carried out
UK

Study type
Systematic review of
published case
reports/case series.

Aim of the study

To assess the reported
pregnancy outcomes for
women with pulmonary
arterial hypertension

Participants Interventions

Sample size Interventions

73 participants overall were Women underwent

identified from a total of 47 either regional

published articles. anaesthesia or
general

N =53 Caesarean section anaesthesia during

n = 23 general anaesthetic the peripartum

n = 30 regional anaesthetict periodt

T Of total study population, type  tanaesthesia was
of anaesthetic was not reported  presumed to be for
for 8 women, but it is unclear Caesarean section,
whether these women gave birth  although this is not
by caesarean section or vaginal  explicitly stated in

delivery. Therefore presumed that the article
the remaining 30 women had

regional anaesthesia for

caesarean section.

Characteristics

Not reported specifically for
women who gave birth by
caesarean section.

Overall study population:
n = 29 idiopathic pulmonary
arterial hypertension

Methods

Details

Maternal death was
assessed in relation to
characteristics of the
study population, in
order to ascertain risk
factors for maternal
mortality.

Outcomes and
Results

Results

Maternal
mortality

Risk of death in
patients receiving
general
anaesthesia
compared to
regional
anaesthesia: OR
4.37 (95% CI 1.28
to 16.5, p = 0.02)t
The number of

women who died in

each group is not
reported.

T unclear whether
comparator
includes only
women who gave

birth by Caesarean

section, or all
women who
received regional
anaesthesia

Comments

Limitations

ROBIS Checklist (for
systematic review)

DOMAIN 1: STUDY
ELIGIBILITY CRITERIA

1.1 Did the review adhere to
pre-defined objectives and
eligibility criteria? No
information

1.2 Were the eligibility criteria
appropriate for the review
question? Yes

1.3 Were eligibility criteria
unambiguous? Probably yes
1.4 Were all restrictions in
eligibility criteria based on
study characteristics
appropriate (e.g. date, sample
size, study quality, outcomes
measured)? Probably yes
1.5 Were any restrictions in
eligibility criteria based on
sources of information
appropriate (e.g. publication
status or format, language,
availability of data)? No
information

Concerns regarding
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Study details Participants Interventions Methods

n = 29 congenital heart disease
associated pulmonary arterial
hypertension

n = 15 other pulmonary arterial
hypertension

Study dates

Articles published
between January 1997
and September 2007

. Maternal death n = 18
were included

. Inclusion criteria
Source of funding

British Heart Foundation,

Cardiology, Cardiology pregnancies in women with
Institute of Quebec, pulmonary arterial

Laval University, hypertension. o
Cardiologists o English language publication,
Association for the or English language
Province of Quebec translation available.

Exclusion criteria

e Cases of pulmonary arterial
hypertension related to
chronic lung disease or
acquired heart disease.

e Reports of pregnancy which
ended before 22 weeks

Outcomes and

Results

Comments

specification of study eligibility
criteria LOW

DOMAIN 2: IDENTIFICATION
AND SELECTION OF
STUDIES

2.1 Did the search include an
appropriate range of
databases/electronic sources
for published and unpublished
reports? No

2.2 Were methods additional to
database searching used to
identify relevant reports? No
2.3 Were the terms and
structure of the search strategy
likely to retrieve as many
eligible studies as possible?
Yes

2.4 Were restrictions based on
date, publication format, or
language appropriate? Yes
2.5 Were efforts made to
minimise error in selection of
studies? No

Concerns regarding methods
used to identify and/or select
studies HIGH

Rationale for concern: Only
MEDLINE database was used;
No dual screening; No
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Study details

Participants

(either by miscarriage or
termination).

For article selection:

Inadequate type of study
(which does not include data
on individual cases or case
series)

Study with insufficient detail
on relevant cases

Article not available

Interventions

Methods

Outcomes and
Results

Comments

information on studies that
were excluded or included

DOMAIN 3: DATA
COLLECTION AND STUDY
APPRAISAL

3.1 Were efforts made to
minimise error in data
collection? Unclear

3.2 Were sufficient study
characteristics available for
both review authors and
readers to be able to interpret
the results? No information
3.3 Were all relevant study
results collected for use in the
synthesis? No information
3.4 Was risk of bias (or
methodological quality)
formally assessed using
appropriate criteria? No
information

3.5 Were efforts made to
minimise error in risk of bias
assessment? No information
Concerns regarding methods
used to collect data and
appraise studies HIGH
Rationale for concern: High
risk of bias from individual
studies as no information on
whether dual screening and
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Study details Participants

Interventions

Methods

Outcomes and
Results

Comments

dual data collection were done
and whether formal risk of bias
assessment was made for
each study.

DOMAIN 4: SYNTHESIS AND
FINDINGS

4.1 Did the synthesis include
all studies that it

should? Probably yes

4.2 Were all pre-defined
analyses reported or
departures explained? No
information

4.3 Was the synthesis
appropriate given the nature
and similarity in the research
guestions, study designs and
outcomes across included
studies? Yes

4.4 Was between-study
variation (heterogeneity)
minimal or addressed in the
synthesis? No

4.5 Were the findings robust,
e.g. as demonstrated through
funnel plot or sensitivity
analyses? No

4.6 Were biases in primary
studies minimal or addressed
in the synthesis? No
Concerns regarding the
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Study details

ClI: confidence interval; N: total number of participants eligible for the review; OR: odds ratio

Participants

Interventions

Intrapartum care for women with cardiac disease — analgesia

No clinical evidence was identified for this review and so there are no evidence tables.

Methods

Outcomes and
Results

Intrapartum care for women with cardiac disease — management of the third stage of labour

Study details

Full citation

Cauldwell, M., Steer, P.
J., Swan, L., Uebing, A.,
Gatzoulis, M. A.,
Johnson, M. R., The
management of the third
stage of labour in women
with heart disease, Heart.,
19, 2016

Ref Id

Participants

Sample size

N=59 (Low dose
infusion (Control/Ctrl) =
29 versus additional 2
IU (Intervention/ Iv)) =
30)

Characteristics
e Age (years)
Iv: 33.1 (5.2) versus

Interventions
Interventions

The first 30 women who attended

the clinic were given low-dose
infusion (10 U of oxytocin diluted

in 500 ml of normal saline given at

a rate of 36 mL/hour for 4 hours
(12mU/min)) while the next 30
women received an additional
slow bolus injection of 2 IU of

oxytocin over 10 min immediately

after birth.

Method
S
Details
Not
stated

Outcomes and
Results
Results

Two out of 62
women recruited
were excluded for
evidence of
maternal sepsis.
Estimated blood
loss at delivery
(ml)

Iv: 511+328

Ctrl: 830444

Comments

synthesis and findings HIGH
Rationale for concern: Studies
were case series that provided
descriptive data only, are
susceptible to selection bias
and low internal validity.

Comments

Limitations

Quality Assessment:
Newcastle-Ottawa
Assessment Scale for Cohort
Studies

Selection:

1) Representativeness of the
exposed cohort: b)
somewhat representative of
the women in labour with
cardiac disease but the
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Study details
580433

Country/ies where the
study was carried out
UK

Study type
Prospective cohort study

Aim of the study

To examine the safety
and efficacy of increased
oxytocin doses in women
with cardiac disease on
cardiovascular side
effects and postpartum
haemorrhage

Study dates
September 2015 to June
2016

Source of funding
Not reported

Participants

Ctrl: 30.2 (5.1)
(p=0.03)

BMI at booking=26
Nullipara =

33/59 (56%)
Spontaneous birth =
15/59 (25%)
Assisted birth =
20/59 (33%)
Elective caesarean
section= 14/59
(23%)

Emergency
caesarean section =
13/59 (21%)
Duration of 2nd
stage

Iv: 41 (44) vs Ctrl:
23 (41) (p=0.09)
Valvular heart
disease = 20/59
(34%)

Complex congenital
= 24/59 (41%)
Cardiomyopathy =
4/59 (7%)
Arrhymia = 6/59
(10%)

NYHA >1 = 1/59
(2%)

LMWH (therapeutic
dose) = 2/59 (3%)

Method
Interventions S

Holter monitoring (Spacelabs) was
performed for 12 hours at 30
minutes before oxytocin
administration. The recordings
were read by a cardiac
physiologist blinded to treatment
being given. Serum Troponin T
was also examined 12 hours after
oxytocin injection.

Clinical signs of hypotension such
as blood pressure and heart rate,
were monitored every minute for
first 10 min after commencing
oxytocin and 10% change from the
baseline was regarded as
acceptable. The use of
phenylephrine use during birth
was also recorded.

Outcomes and
Results

Number of women
requiring
phenylephrine

Iv: 5

Ctrl: 5

Number of women
receiving
additional
uterotonic agents
Iv: 1

Ctrl: 7

Number of women
requiring blood
transfusion

Iv: 0

Ctrl: 1

Comments

administration of oxytocin
was not described in enough
details

2) Selection of the non
exposed cohort: a) same
setting as intervention group

3) Ascertainment of
exposure: a) prospective
record

4) Demonstration that
outcome of interest was not
present at start of study: a)
yes

Comparability:

1) Comparability of cohorts
on the basis of the design or
analysis: no control of
confounders

Outcome:

1) Assessment of outcome:
b) record linkage

2) Was follow-up long
enough for outcomes to
occur: a) yes

3) Adequacy of follow up of
cohorts: a) complete follow
up - all subjects accounted
for: yes
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Method Outcomes and
Study details Participants Interventions S Results Comments
Overall score: 7/9

Inclusion criteria Other information
e Women with None

underlying cardiac

disease (congenital

or acquired)

Exclusion criteria

e Delivered at other
centre

e Developed features
of maternal sepsis
in labour
(temperature > 37.8
C on two occasions,
or positive blood or
urine cultures)

BMI: body mass index; Ctrl: control group; lv: intervention group; 1U: international unit; LMWH: low-molecular-weight heparin; N: total number of participants; NYHA: New York
Heart Association
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Appendix F — Forest plots

Intrapartum care for women with cardiac disease — stratification of risk

No meta-analysis was undertaken for this review and so there are no forest plots.

Intrapartum care for women with cardiac disease — management of
anticoagulation for valvular disease

No meta-analysis was undertaken for this review and so there are no forest plots.

Intrapartum care for women with cardiac disease — mode of birth

No meta-analysis was undertaken for this review and so there are no forest plots.

Intrapartum care for women with cardiac disease - fluid management

No meta-analysis was undertaken for this review and so there are no forest plots.

Intrapartum care for women with cardiac disease — diagnosis of cardiomyopathy

No meta-analysis was undertaken for this review and so there are no forest plots.

Intrapartum care for women with cardiac disease — management of
cardiomyopathy

No meta-analysis was undertaken for this review and so there are no forest plots.

Intrapartum care for women with cardiac disease — anaesthesia

No meta-analysis was undertaken for this review and so there are no forest plots.

Intrapartum care for women with cardiac disease — analgesia

No meta-analysis was undertaken for this review and so there are no forest plots.

Intrapartum care for women with cardiac disease — management of the third stage
of labour

No meta-analysis was undertaken for this review and so there are no forest plots.
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Appendix G — GRADE tables

Intrapartum care for women with cardiac disease — stratification of risk

Table 17: Clinical evidence profile for predictive accuracy of different risk assessment tools, outcomes for the woman: cardiovascular

events®

1 Prospective 213 Norisk  Not Serious? Serious? 0.57 (0.43 — 0.70) GISICIS) CRITICAL/IMPORTA
(Balci cohort study of bias applicable VERY LOW NCE*
2014)
1 Retrospecti 730 Norisk  Not Serious? Serious? 0.63 (0.57-0.71) GICISIS) CRITICAL/IMPORTA
(Fu 2016) Ve cohort of bias applicable VERY LOW NCE*

study
1 Retrospecti 268 No risk Not Serious? Serious? 0.73 (0.59-0.88) SISISIS) CRITICAL/IMPORTA
(Lu 2015) Ve cohort of bias applicable VERY LOW NCE*

study
1 Cohort 132 Serious® Not Serious? Not 0: (7/46)15.2% SISISIS) CRITICAL/IMPORTA
(Martins ~ study applicable assessed  1:(11/67)16.4% VERY LOW NCE*
2016) >1: (8/19) 42.1%
1 Prospective 179 Norisk  Not Serious? Serious? 0.67 (0.55-0.80) CISISIS) CRITICAL/IMPORTA
(Pijuan- cohort study of bias applicable VERY LOW NCE*
Domenec
h 2015)

9 Sustained symptomatic tachyarrhymia or bradyarrrhymia requiring treatment, cardiac arrest or cardiac death, pulmonary oedema, a decline in New York Heart Association
(NYHA) functional class compared with baseline, need for urgent invasive cardiac procedures during pregnancy or within 6 months after delivery, any cardiac failure (new
onset or worsening) necessitating treatment or admission and bedrest, any thrombo-embolic complication, any myocardial infarction and/or any cerebrovascular accident,
death from any cause or worsening of left ventricular ejection fraction (LVEF)
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Prospective Moderat Not Serioust 0: (1/41)2% POOO CRITICAL/IMPORTA
(Tanous cohort study e risk of  applicable assessed 1: (6/20)30% VERY LOW NCE*
2010) bias® >1: (1/2)50%
1 Prospective 213 Norisk  Not Serious? Serious? 0.64 (0.52 — 0.75) GISICIS) CRITICAL/IMPORTA
(Balci cohort study of bias applicable VERY LOW NCE*
2014)
1 Prospective 213 Norisk  Not Serious? Serious? 0.77 (0.67 — 0.87) GISICIS) CRITICAL/IMPORTA
(Balci cohort study of bias applicable VERY LOW NCE*
2014)
1 Retrospecti 43 Serious® Not Serioust Not 2: 4/13 (33%) POOO CRITICAL/IMPORTA
(Billebeau Ve cohort applicable assessed  2/3: 6/16 (37.5%) VERY LOW NCE*
2018) study 4: 1/3 (30.8%)
1 Retrospecti 730 Norisk  Not Serious? Serious? 0.71 (0.67-0.76) GICISIS) CRITICAL/IMPORTA
(Fu 2016) Ve cohort of bias applicable VERY LOW NCE*

study
1 Retrospecti 268 Norisk  Not Serious? Serious? 0.83 (0.75-0.91) GICISIS) CRITICAL/IMPORTA
(Lu 2015) Ve cohort of bias applicable VERY LOW NCE*

study
1 Prospecitve 179 Norisk  Not Serious? Serious? 0.76 (0.65-0.87) CISISIS) CRITICAL/IMPORTA
(Pijuan- cohort study of bias applicable VERY LOW NCE*
Domenec
h 2015)
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1 Prospective 213 Norisk  Not Serious? Serious? 0.71 (0.59 — 0.83) GISICIS) CRITICAL/IMPORTA
(Balci cohort study of bias applicable VERY LOW NCE*

2014)

1 Retrospecti 43 Serious® Not Serious? Not 0-0.5: 6/14 (42.9%) OO CRITICAL/IMPORTA
(Billebeau Ve cohort applicable assessed  0.51-1.5: 4/8 (50%) VERY LOW NCE*

2018) study 1.51-2.5: 0/2 (0%)

2.51-3.5: 2/5 (40%)
>3.5: 3/9 (33%)

1 Retrospecti 730 No risk Not Serious? Serious? 0.68 (0.60-0.75) POOO CRITICAL/IMPORTA
(Fu 2016) Ve cohort of bias applicable VERY LOW NCE*

study
1 Retrospecti 268 Norisk  Not Serious? Serious? 0.74 (0.61-0.86) GICISIS) CRITICAL/IMPORTA
(Lu 2015) Ve cohort of bias applicable VERY LOW NCE*

study
1 Prospective 213  Norisk Not Serious? Serious? 0.67 (0.55 - 0.79) SISISIS) CRITICAL/IMPORTA
(Balci cohort study of bias applicable VERY LOW NCE*
2014)

AUC: area under receiver operating characteristic curve; CARPREG: CARdiac disease in PREGnancy; CHD: congenital heart disease; Cl: confidence interval; DC: disease
complexity; EF: ejection fraction; LVOT: left ventricular outflow tract; MID: minimal important difference; N: number of participants; TPo: total number of non-
overlapping predictors of maternal cardiovascular events and offspring events (TPo); WHO: World Health Organziation; ZAHARA: Zwangerschap bij Aangeboren
HARtAfwijkingen pregnancy in CHD (ZAHARA)

1 The study used composite outcome

2The judgement of precision was based on the AUC value and its 95% CI. Thresholds for precision were set at 0.3 and 0.7. The quality of the evidence was downgraded by

1 level because the 95% CI crosses 1 default MID threshold

3This was a descriptive study and analysis was not done for predictive accuracy of the tool

*The outcome of cardiovascular events consisted of critical and important outcomes for the woman

Evidence reviews for heart disease
March 2019
419



Intrapartum care for women with existing medical conditions or obstetric complications and their babies

2CARPREG: Risk points for woman include one point each for for i) prior cardiac event (heart failure, transient ischaemic attack, stroke, arrhythmia); i) NYHA functional

class III/IV or cyanosis (SpO2 <90%); iii) Left heart obstruction (mitral valve area <2 cm? or aortic valve area <1.5 cm? or peak LVOT gradient >30 mmHg

(echocardiography); iv) Reduced systemic ventricular systolic function (EF <40%. The cardiovascular risks associated were 5%, 27% and 75% for O point, 1 point and =1

points respectively. The risk points for offspring were 0.75 point for left heart obstruction (mitral valve area <2 cm? or aortic valve area <1.5 cm? or peak LVOT gradient >30

mmHg (echocardiography)

1 point each for i) NYHA functional class lll/1V or cyanosis (SpO2<90%); ii) smoking; iii) heparin/warfarin during pregnancy; 3 points for multiple gestation. The higher the

scores, the higher the risks of offspring complications.

b DC: there were 3 types of DC: 1) Simple CHD: isolated aortic or mitral valve disease, small atrial septal defect, mild pulmonic stenosis, repaired atrial or ventricular septal
defect, 2) Moderate complex CHD: atrioventricular septal defect, coarctation, Ebstein's anomaly, tetralogy of Fallot, 3) Complex CHD: cyanotic CHD, transposition of
great arteries, Fontan procedure, truncus arteriosus

¢ Modified WHO classification: The cardiovascular risks associated were Class 1: no detectable increased risk of maternal mortality and no/mild increase in morbidity, Class

2: small increased risk of maternal mortality or moderate increase in morbidity, Class 3: significantly increased risk of maternal mortality or severe morbidity and Class 4:

extremely high risk of maternal mortality or severe morbidity

dZAHARA I: Risk points for woman include 0.75 point each for i) NYHA functional class 11I/IV; i) systemic atrioventricular valve regurgitation (moderate/severe);

iii) pulmonary atrioventricular valve regurgitation (moderate/severe), 1 point for cyanotic congential heart disease (corrected and uncorrected), 1.5 point each for i) prior

arrhymia; ii) cyanotic congenital heart disease (corrected and uncorrected), 2.5 points for left heart obstruction (peak LVOT gradient > 50 mm Hg or aortic valve area

<1.0 cm?)and 4.25 points for mechanical valve prosthesis. The cardiovascular risks associated were 2.9%, 7.5%, 17.5%, 43.1% and 70% for <0.5 point, 0.5 to 1.5 points,

1.51 - 2.5 points, 2.51-3.5 points and >3.51 points respectively. Risk points for offspring include 0.75 points each for i) cardiac medication before pregnancy; ii) cyanotic

congenital disease (corrected and uncorrected), 1.75 points for twin or multiple gestation and 2.5 points for mechanical valve prosthesis. The offspring complication risks

associated were 19.9%, 33.3%, 46.7% and 59.6% for <0.5 points, 0.5 to 0.99 points, 1 — 1.49 points and = 1.5 points were 19.9%, 33.3%, 46.7% and 59.6% respectively

¢ A total of all other risk factors including TPo of ZAHARA | and CARPREG and from Khairy et al study (maternal risk: severe pulmonary regurgitation or subpulmonary

ventricular dysfunction and smoking history and offspring risk: subaortic ventricular outflow tract gradient >30 mmHg)

Note - AUC is a summary outcome of both sensitivity and specificity, and it does not allow us to make more detailed conclusions about the ability of the test to rule in or rule out
the condition. AUC of 1 indicates a test with perfect discrimination and 0.5 indicates a test that performs at chance
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Intrapartum care for women with cardiac disease — management of anticoagulation for valvular disease
Unfractionated heparin alone versus low-molecular-weight heparintunfractionated heparin for women with mechanical heart valves

Table 18: Clinical evidence profile for unfractionated heparin alone versus low-molecular-weight heparin £ unfractionated heparin,
outcomes for the woman

Observati Seriou  Very serious? No serious  Very None 1/114 2/113 RR 0.5 9 fewer o CRITICAL
(Xu onal st indirectnes  serious® (0.88%) (1.8%) (0.05t0 per1000 gg
2016) studies S 5.39) (from 17 VER
fewer to

78 more) | ow

1 Observati  Seriou  Not No serious  Not None 0/20 0/20 Not Not o  CRITICAL
(Khader  onal s4 applicable indirectnes  estimable (0%) (0%) estima  estimable gg
2016) studies S dueto 0 ble* * VER
events Y
LOW
1 Observati Seriou  Very serious? No serious  No serious None 20/67 5/113 RR 254 more @@  CRITICAL
(Xu onal st indirectnes  imprecisio (29.9%) (4.4%) 6.75 per 1000 gg
2016) studies S n (2.66to (from 73 VER
17.14) more to v
714 LOW
more)
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Observati  Seriou No serious  Very None 0/20 1/20 34 fewer CRITICAL
(Khader onal s4 appllcable indirectnes  serious® (0%) (5%) 033 per 1000 @@
2016) studies S (0.01to (from49  yER
7.72) fewer to Y
336 LOW
more)
1 Observati Seriou  Very serious? No serious  Very None 6/114 4/98 RR 12 more o CRITICAL
(Xu onal st indirectnes  serious® (5.3%) (4.1%) 1.29 per 1000 oo
2016) studies S (0.37to (from 26 VER
4.44) fewer to
— LOW
more)
1 Observati  Seriou  Very serious? No serious  Very None 2/20 2/20 RR 1 0 fewer ®o  CRITICAL
(Xu onal st indirectnes  serious?® (10%) (10%) (0.16to per1000 gg
2016) studies S 6.42) (from84  yER
fewer to
042 LOW
more)
~Major morbidity: postpartum haemorrhagic event - UFH alone versus LMWH followed by UFH
1 Observati  Seriou  Not No serious  Very None 2/20 3/20 RR 49fewer @o  CRITICAL
(Khader  onal s4 applicable indirectnes  serious® (10%) (15%) 0.67 per 1000 gg
2016) studies S (0.12to  (from 132 \/gR
3.57) fewer to
386 LOW
more)

Cl: confidence interval; RR: risk ratio; LMWH: low-molecular-weight heparin; MID: minimal important difference; UFH: unfractionated heparin
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1 Xu et al. 2016 - systematic review of cohort and case series; unclear prior study design; unclear conflict of interest

2 This is a systematic review of observational studies

3 The quality of the evidence was downgraded by 2 levels because the 95% CI crosses 2 default MID thresholds

4 Khader et al. 2016 - prospective cohort; study controlled for age, weight, totol pregnancies before and site of cardiac valve lesions
* 0 events in the control group

Table 19: Clinical evidence profile for unfractionated heparin alone versus low-molecular-weight heparin + unfractionated heparin,
outcomes for the baby

1 Observation  Seriou  Not Serious?® No serious None 37/69 12/98 RR 414 more @o  CRITICAL
(Khad al studies s? applicable imprecisio (53.6% (12.2 4.38 per 1000 gg
er n ) %) (2.47t0  (from 180 \/gR
2016) 7.77) more to v
829 LOW
more)
1 Observation  Seriou  Not No serious  Very None 3/20 6/20 RRO.5 150fewer @@  CRITICAL
(Khad al studies s? applicable indirectnes  serioust (15%) (30%) (0.14to perl000 g
er S 173) (from 258 VER
2016) fewerto vy
21 LOW
more)

Cl: confidence interval; RR: risk ratio; LMWH: low-molecular-weight heparin; MID = minimal important difference; UFH: unfractionated heparin
1 The quality of the evidence was downgraded by 2 levels because the 95% CI crosses 2 default MID thresholds
2 Khader et al. 2016 - prospective cohort; study controlled for age, weight, totol pregnancies before and site of cardiac valve lesions
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3 This outcome comprised of abortion and was downgraded by one level

Heparin followed by warfarin followed by heparin versus low-molecular-weight heparin for women with mechanical heart valves

Table 20: Clinical evidence profile for heparin followed by warfarin followed by heparin versus low-molecular-weight heparin,
outcomes for the woman

1 Observation  Seriou  Serious? No serious  Very None 3/348 2/113 RR 9 fewer [$]S) CRITICAL
(Xu al studies st indirectnes  serious? (0.86%) (1.8% 0.49 per 1000 ©0O
2016) S ) (0.08 (from 16  VER

to fewerto vy

2.88) 33 more) | ow
1 Observation  Seriou  Very serious? No serious Very None 25/337 5/113 RR 30 more [S]S) CRITICAL
(Xu al studies st indirectnes  serious? (7.4%) (44% 1.68 per 1000 OO
2016) S ) (0.66 (from 15  yER

to fewerto v

4.28) 145 LOW

more)

1 Observation  Seriou  Very serious? No serious  Serious* None 2/329 4/98 RR 35 fewer @GO CRITICAL
(Xu al studies st indirectnes (0.61%) (4.1% 0.15 per 1000 ©6
2016) S ) (0.03 (from 8

t0 0.8)
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fewer to VER

40 fewer) Y
LOW
1 Observation  Seriou  Not Serious? Very None 3/9 23/41 RR 230 [$]S) CRITICAL
(Vaus @&l studies sb applicable serious?® (33.3%) (56.1 0.59 fewerper ©©  /IMPORT
e %) (0.23 1000 VER ANCE*
2017) to (from 432 vy
1.56) fewerto  Low
314
more)

ClI: confidence interval; RR: risk ratio; LMWH: low-molecular weight heparin; MID = minimal important difference

aPoor maternal outcome: maternal death or serious morbidity — admission to intensive care for >1 day, valve thrombosis, valve dysfunction resulting in heart failure, cerebrovascular accident or
bleeding requiring transfusion or return to theatre (primary postpartum haemorrhage, secondary postpartum haemorrhage, intraabdominal bleeding, vaginal haematoma, wound haematoma)

1 Xu 2016 - systematic review of cohort and case series; unclear prior study design; unclear conflict of interest

2 This is a systematic review of observational studies

3 The quality of the evidence was downgraded by 2 levels because the 95% CI crosses 2 default MID thresholds

4The quality of the evidence was downgraded by 1 level because the 95% CI crosses 1 default MID threshold

5Vause 2017 - prospective cohort; unclear comparability

8 The composite outcome included the outcomes outside of this review’s interest and thus, downgraded by one level

* This composite outcome consisted of critical and important outcomes for the woman
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Table 21: Clinical evidence profile for heparin followed by warfarin followed by heparin versus low-molecular-weight heparin,

outcomes for the baby

1 (Xu Observati  Serious? Very Serious? Serious?* None 77/340 12/98 RR 104 more @O  CRITICAL
2016) onal serious? (22.6%) (12.2 1.85 per 1000 ©O6
studies %) (1.05 (from 6 VER
to more to Y
3.25) 276 LOW
more)
1 (Vause Observati Serious® Not Serious? Very None 3/9 20/41 RR 156 [S]S) CRITICAL
2017) onal applicable serious’ (33.3%) (48.8 0.68 fewerper ©© /IMPORT
studies %) (0.26 1000 VER ANCE*
to (from 361 vy
1.81) fewerto  Low
395
more)

Cl: confidence interval; RR: risk ratio; LMWH: low-molecular-weight heparin; MID: minimal important difference

aPoor fetal outcome: any pregnancy loss (miscarriage or termination of pregnancy), stillbirth, neonatal death, fetal abnormality, Apgar score of <7 at 5 minutes or admission to the neonatal unit

1 Xu 2016 - systematic review of cohort and case series; unclear prior study design; unclear conflict of interest

2 This is a systematic review of observational studies
3 This outcome comprised of abortion and downgraded by one level

“The quality of the evidence was downgraded by 1 level because the 95% CI crosses 1 default MID threshold

5 Vause 2017 - prospective cohort; unclear comparability

8 The composite outcome included the outcomes outside of this review’s interest and thus, downgraded by one level
"The quality of the evidence was downgraded by 2 levels because the 95% CI crosses 2 default MID thresholds

* This composite outcome consisted of critical and important outcomes for the baby
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Low-dose warfarin (€5 mg/day) versus high-dose warfarin (>5 mg/day) for women with mechanical heart valves

Table 22: Clinical evidence profile for low-dose warfarin (<5 mg/day) versus high-dose warfarin (>5 mg/day), outcomes for the woman

1 (Xu Observatio  Serious? Very No serious  Very None 1/325 3/348 RR 6 fewer POe  CRITICAL
2016) nal studies serious? indirectnes  serious® (0.31%) (0.86 0.36 per 1000 ©06
s %) (0.04 (from 8 VER
to fewerto vy

3.41) 21 more) |ow

1 (Xu Observatio  Serious?® Very No serious  No serious None 4/351 25/33 RR 63 fewer @O  CRITICAL
2016) nal studies serious? indirectnes  imprecisio (1.1%) 7 0.15 per 1000 ©O
S n (7.4% (0.05 (from 42  vER
) to fewerto vy

0.44) 70 fewer) ow

1 Observatio  Serious? Very No serious  Very None 3/442 2/329 RR 1 more b6  CRITICAL
(Xu nal studies serious? indirectnes  serious?® (0.68%) (0.61 1.12 per 1000 ©O
2016) S %) (0.19 (from 5 VER

to fewerto vy

6.64) 34 more) | ow

ClI: confidence interval; MID: minimal important difference; RR: risk ratio

1Xu 2016 - systematic review of cohort and case series; unclear prior study design; unclear conflict of interest

2 This is a systematic review of observational studies

3 The quality of the evidence was downgraded by 2 levels because the 95% CI crosses 2 default MID thresholds
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Table 23: Clinical evidence profile for low-dose warfarin (<5 mg/day) versus high-dose warfarin (>5 mg/day), outcomes for the baby

1 Observatio  Seriou  Very serious? Serious?® Serious?* None 85/442 77/32 RR 42 fewer @O  CRITICAL
(Xu nal studies  s! (19.2%) 9 0.82 per 1000 ©06
2016) (234  (0.63 (from 87  VER
%) to fewerto vy
1.08) 19 more) Low
1 Observatio  Very Not No serious  Serious* None 10/33 38/65 RR 281 b6  CRITICAL
(Ayad nal studies serious applicable indirectnes (30.3%) (585 0.52 fewer per ©O6
2016) 2 s %) (0.3to 1000 VER
0.9) (from58 vy
fewerto | ow
409
fewer)
1 Observatio  Very Not Serious’ Very None 9/28 15/34 RR 119 [S]S) CRITICAL
(Soma- halstudies serious applicable serious® (32.1%) (441 0.73 fewer per ©O6
Pillay 6 %) (0.38 1000 VER
2011) to (from 274 vy
1.41) fewerto  Low
181
more)

Cl: confidence interval; RR: risk ratio; UFH: unfractionated heparin

1 Xu 2016 - systematic review of cohort and case series; unclear prior study design; unclear conflict of interest
2 This is a systematic review of observational studies

3 This outcome comprised of abortion and downgraded by one level

Evidence reviews for heart disease

March 2019
428



Intrapartum care for women with existing medical conditions or obstetric complications and their babies

4The quality of the evidence was downgraded by 1 level because the 95% ClI crosses 1 default MID threshold

5 Ayad 2016 - prospective cohort; unclear exposure; unclear comparability

5 Soma-Pillay 2011 - prospective cohort; unclear exposure; unclear comparability

”The outcome comprised of miscarriage and stillbirth. As miscarriage was not outcome of interest for this review, the evidence was downgraded by one level
8 The quality of the evidence was downgraded by 2 levels because the 95% CI crosses 2 default MID thresholds

Low-molecular-weight heparin versus warfarin for women with mechanical heart valves

Table 24: Clinical evidence profile for for low-molecular-weight heparin versus warfarin, outcomes for the woman

1 Observatio  Serious®  Very No serious  Very None 2/113 1/394 RR 15more @@  CRITICAL
(Xu nal studies serious? indirectnes  serious® (1.8%) (0.25 6.97 per1000 oo
2016) S %) (0.64 (from 1 VER
to fewer to
76.21) 191 LOW
more)
1 Observatio  Serious! Very No serious  Serious* None 5/113 5/424 RR 32more @@  CRITICAL
(Xu nal studies serious? indirectnes (4.4%) (2.2%) 3.75 per1000 oo
2016) S (.12 (from 1 VER
to more to
12.74) 138 LOW
more)
1 Observatio  Serious! Very No serious  No serious None 4/98 3/539 RR 35more @@  CRITICAL
(Xu nal studies serious? indirectnes  imprecisio (4.1%) (0.56 7.33 per 1000 oo
2016) S n %) (1.67 (from 4
more to
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to 174 VER

32.26) more) Y

LOW
1 Observatio  Serious® Not Serious® Very None 23/41 2/3 RR 107 o  CRITICAL
(Vause nal studies applicable serious?® (56.1%) (66.7 0.84 fewerper gog /IMPORT
2017) %) (0.36 1000 VER ANCE*
to (from Y
1.96) 427 LOW
fewer to
640
more)

ClI: confidence interval; RR: risk ratio; LMWH: low-molecular-weight heparin

aPoor maternal outcome: maternal death or serious morbidity — admission to intensive care for >1 day, valve thrombosis, valve dysfunction resulting in heart failure, cerebrovascular accident or
bleeding requiring transfusion or return to theatre (primary postpartum haemorrhage, secondary postpartum haemorrhage, intraabdominal bleeding, vaginal haematoma, wound haematoma)

1 Xu 2016 - systematic review of cohort and case series; unclear prior study design; unclear conflict of interest

2 This is a systematic review of observational studies

3 The quality of the evidence was downgraded by 2 levels because the 95% CI crosses 2 default MID thresholds

4The quality of the evidence was downgraded by 1 level because the 95% CI crosses 1 default MID threshold

5Vause 2017 - prospective cohort; unclear comparability

8 The composite outcome included the outcomes outside of this review’s interest and thus, downgraded by one level

* This composite outcome consisted of critical and important outcomes for the woman.
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Table 25: Clinical evidence profile for low-molecular-weight heparin versus warfarin, outcomes for the baby

1 Observatio  Seriou  Very serious? Serious? No serious None 12/98 147/5 RR 150 o  CRITICAL
(Xu nal studies st imprecisio (12.2%) 39 0.45 fewerper gg
2016) n (27.3 (0.26 1000 VER
%) to (from60 v
0.78) fewerto | ow
202
fewer)
1 Observatio  Seriou  Not Serious® Very None 20/41 2/3 RR 180 o  CRITICAL
(Vause nal studies s* applicable serious® (48.8%) (66.7 0.73 fewerper oo /IMPORT
2017) %) (0.31 1000 VER ANCE*
to (from Y
1.73) 460 LOW
fewer to
487
more)

ClI: confidence interval; RR: risk ratio; LMWH: low-molecular-weight heparin

2Poor fetal outcome: any pregnancy loss (miscarriage or termination of pregnancy), stillbirth, neonatal death, fetal abnormality, Apgar score of <7 at 5 minutes or admission to the neonatal unit

1 Xu 2016 - systematic review of cohort and case series; unclear prior study design; unclear conflict of interest

2 This is a systematic review of observational studies

3 This outcome comprised of abortion and downgraded by one level

4Vause 2017 - prospective cohort; unclear comparability

5The composite outcome included the outcomes outside of this review’s interest and thus, downgraded by one level
5The quality of the evidence was downgraded by 2 levels because the 95% ClI crosses 2 default MID thresholds

* This composite outcome consisted of critical and important outcomes for the baby
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Unfractionated heparin versus warfarin for women with mechanical heart valves

Table 26: Clinical evidence profile for unfractionated heparin versus warfarin, outcomes for the woman

1 Observatio  Serious? Very No serious  Very None 1/114 1/394 RR 6 more POe  CRITICAL
(Xu nal studies serious?  indirectnes  serious?® (0.88%) (0.25  3.46 per 1000 ©06
2016) S %) (0.22to (from 2 VER
54.82) fewerto vy
137 LOW
more)
1 Observatio  Serious? Very No serious  No serious None 20/67 5/424 RR 287 more @O  CRITICAL
(Xu nal studies serious? indirectnes  imprecisio (29.9%) (1.2%) 25.31 per 1000 ©O6
2016) S n (9.83to0 (from 104 VER
65.16) moreto vy
757 LOW
more)
1 Observatio  Serious? Very No serious  No serious None 6/114 3/539 RR 47 more ]S CRITICAL
(Xu nal studies serious? indirectnes  imprecisio (5.3%) (0.56 9.46 per 1000 ©06
2016) 5 n %) (24to (from 8 VER
37.25)  more to Y
202 LOW
more)

Cl: confidence interval; MID = minimal important difference; RR: risk ratio; UFH: unfractionated heparin
1 Xu 2016 - systematic review of cohort and case series; unclear prior study design; unclear conflict of interest
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2 This is a systematic review of observational studies
3 The quality of the evidence was downgraded by 2 levels because the 95% CI crosses 2 default MID thresholds

Table 27: Clinical evidence profile for unfractionated heparin versus warfarin, outcomes for the baby

1 Observation  Serious®  Very Serious® No serious None 37/69 147/5 RR 265 more @O  CRITICAL
(Xu al studies serious? imprecisio (53.6%) 39 1.97 per 1000 ©O6
2016) n (27.3 (1.52t0 (from 142 VER
%) 2.55) more to Y
423 LOW
more)

ClI: confidence interval; RR: risk ratio; UFH: unfractionated heparin

1 Xu 2016 - systematic review of cohort and case series; unclear prior study design; unclear conflict of interest
2 This is a systematic review of observational studies

3This outcome comprised of abortion and downgraded by one level
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Heparin (unspecified) versus warfarin for women with mechanical heart valves

Table 28: Clinical evidence profile for heparin (unspecified) versus warfarin, outcomes for the woman

Observatio  Seriou Very No serious  Very None 3/227 1/394 1l1more @o CRITICAL
(Xu nal studies st serious? indirectnes  serious® (1.3%) (0.25 5.21 per 1000 gg
2016) S %) (0.54to0 (from 1 VER
49.76) fewerto v
124 LOW
more)
1 Observatio Seriou Very No serious  No serious None 25/180 5/424 RR 127 o  CRITICAL
(Xu nal studies st serious? indirectnes  imprecisio (13.9%) (1.2%) 11.78 more per 9@
2016) S n (4.58to 1000 VER

30.28) (from42
more to LOW
345
more)
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1 Observatio  Seriou  Very No serious  No serious None 10/212 3/539 RR 42more @@  CRITICAL
(Xu nal studies st serious? indirectnes  imprecisio (4.7%) (0.56 8.47 per 1000 g
2016) S n %) (2.36to  (from 8 VER
30.49) more to Y
164 LOW
more)

ClI: confidence interval; RR: risk ratio

1 Xu 2016 - systematic review of cohort and case series; unclear prior study design; unclear conflict of interest

2 This is a systematic review of observational studies

3 The quality of the evidence was downgraded by 2 levels because the 95% CI crosses 2 default MID thresholds
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Table 29: Clinical evidence profile for heparin (unspecified) versus warfarin, outcomes for the baby

1 Observatio  Seriou  Very Serious?® Serious* None 49/167 147/5 RR 22more @@  CRITICAL
(Xu nal studies st serious? (29.3%) 39 1.08 per 1000 gg
2016) (27.3  (0.82to (from49 \ER
%) 1.41) fewerto vy
Lz Low
more)

ClI: confidence interval; RR: risk ratio

1 Xu 2016 - systematic review of cohort and case series; unclear prior study design; unclear conflict of interest
2 This is a systematic review of observational studies

3 This outcome comprised of abortion and downgraded by one level

4The quality of the evidence was downgraded by 1 level because the 95% CI crosses 1 default MID threshold

Heparin followed by warfarin followed by heparin versus warfarin for women with mechanical heart valves

Table 30: Clinical evidence profile for heparin followed by warfarin followed by heparin versus warfarin, outcomes for the woman
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Observati Seriou  Very No serious  Very None 3/348 1/394 RR 3.4 6 more CRITICAL
(Xu onal st serious? indirectnes  serious® (0.86%) (0.25 (0.35 per 1000 @6
2016) studies S %) to (from 2 VER
32.5) fewerto v
80 LOW
more)
1 Observati Seriou  Very No serious  No serious None 25/337 5/424 RR 62more  g@o  CRITICAL
(Xu onal st serious? indirectnes  imprecisio (7.4%) (1.2%) 6.29 per 1000 oo
2016) studies S n (2.43 (from 17 vER
to moreto vy
16.26) 180 LOW
more)
1 Observati Seriou  Very No serious  Very None 2/329 3/539 RR 1 more oo CRITICAL
(Xu onal st serious? indirectnes  serious?® (0.61%) (0.56  1.09 per 1000 oo
2016) studies S %) (0.18 (from5  vER
t06.5) fewerto v
51 LOW
more)
~Poor maternal outcome®
1 Observati Seriou  Not Serious® Very None 3/9 2/3 RR 0.5 333 o  CRITICAL
(Vause onal s4 applicable serious?® (33.3%) (66.7 (0.15 fewer 0o [/IMPORT
2017) studies %) to1.7) per1000 \gr ANCE*
(from Y%
o267 LOW
fewer to

Evidence reviews for heart disease
March 2019
437



Intrapartum care for women with existing medical conditions or obstetric complications and their babies

467

more)
1 Observati  Very Not No serious  Very None 1/11 3/38 RR 12more @@ CRITICAL
(Khamo  onal serious applicable indirectnes  serious® (9.1%) (7.9%) 1.15 per 1000 oo
ushi studies ® s (0.13 (from69 ER
2011) to 10) fewerto v
711 LOW
more)

ClI: confidence interval; MID = minimal important difference; RR: risk ratio

aPoor maternal outcome: maternal death or serious morbidity — admission to intensive care for >1 day, valve thrombosis, valve dysfunction resulting in heart failure, cerebrovascular accident or
bleeding requiring transfusion or return to theatre (primary postpartum haemorrhage, secondary postpartum haemorrhage, intraabdominal bleeding, vaginal haematoma, wound haematoma)

1 Xu 2016 - systematic review of cohort and case series; unclear prior study design; unclear conflict of interest

2 This is a systematic review of observational studies

3 The quality of the evidence was downgraded by 2 levels because the 95% CI crosses 2 default MID thresholds

4Vause 2017 - prospective cohort; unclear comparability

5 The composite outcome included the outcomes outside of this review’s interest and thus, downgraded by one level

8 Khamoushi 2011 - prospective cohort; unclear exposure; unclear comparability

* This composite outcome consisted of critical and important outcomes for the woman
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Table 31: Clinical evidence profile for heparin followed by warfarin followed by heparin versus warfarin alone, outcomes for the baby

1 Observatio Seriou Very Serious® Serious* None 77/340 147/5 RR 46 fewer o  CRITICAL
(Xu nal studies st serious? (22.6%) 39 0.83 per 1000 ggo
2016) (27.3  (0.65 (from95 ER
%) to fewerto v
1.06) 16 LOW
more)
1 Observatio Seriou  Not Serious® Very None 3/9 2/3 RR 0.5 333 o CRITICAL/
(Vause nal studies s° applicable serious’ (33.3%) (66.7 (0.15 fewer 0o [IMPORTA
2017) %) t01.7) perl000 ygr NCE*
(from Y
067 LOW
fewer to
467
more)

ClI: confidence interval; MID = minimal important difference; RR: risk ratio

@ Poor fetal outcome: any pregnancy loss (miscarriage or termination of pregnancy), stillbirth, neonatal death, fetal abnormality, Apgar score of <7 at 5 minutes or admission to the neonatal unit
* This composite outcome consisted of critical and important outcomes for the baby.

1 Xu 2016 - systematic review of cohort and case series; unclear prior study design; unclear conflict of interest

2 This is a systematic review of observational studies

3 This outcome comprised of abortion and downgraded by one level

4 The quality of the evidence was downgraded by 1 level because the 95% CI crosses 1 default MID threshold

This was downgraded by 1 or 2 levels if 95% RR crosses 1 or 2 thresholds of MID, i.e., 0.8-1.25, respectively.

5 Vause 2017 - prospective cohort; unclear comparability

8 The composite outcome included the outcomes outside of this review’s interest and thus, downgraded by one level.
" The quality of the evidence was downgraded by 2 levels because the 95% CI crosses 2 default MID thresholds
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Intrapartum care for women with cardiac disease — mode of birth

Planned caesarean section for cardiac reasons versus planned vaginal birth

Table 32: Clinical evidence profile for planned caesarean section for cardiac reasons versus planned vaginal birth, outcomes for the

woman

1 Observati  Very Not No serious  No serious None 8/172 5/869 RR 41 more O CRITICAL
(Ruys onal serious applicable indirectnes  imprecisio (4.7%) (0.58%) 8.08 per 1000 ©6
2015) studies 1 s n (2.68 (from 10  vER
to moreto vy
24.41) 135 LOW
more)
1 Observati  Very Not No serious  No serious None 17/172 34/869 RR 60 more @O  CRITICAL
(Ruys onal serious applicable indirectnes  imprecisio (9.9%) (3.9%) 2.53 per 1000 ©0O
2015) studies 1 s n (1.44 (from 17  vER
to moreto vy
4.42) 134 LOW
more)
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Observati  Very Not No serious  Serious? None 13/172 42/869 27 more CRITICAL
(Ruys onal serious applicable indirectnes (7.6%) (4.8%) 1 56 per 1000 ee
2015) studies 1 s (0.86 (from 7 VER
to fewerto v

2.85) 89 more) Low

1 Observati  Very Not No serious  Very None 30/172 143/869 RR 10 more @O IMPORTA
(Ruys onal serious applicable indirectnes  serious?® (17.4%) (16.5%) 1.06 per 1000  ©© NT
2015) studies 1 s (0.74 (from 43  VvER

to fewerto v

1.52) 86 more) ow

ClI: confidence interval; MID: minimal important difference; RR: relative risk

1 Evidence was downgraded by 2 levels due to selection and comparability bias

2 The quality of the evidence was downgraded by 1 level because the 95% CI crosses 1 default MID threshold
8 The quality of the evidence was downgraded by 2 level because the 95% CI crosses 2 default MID thresholds
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Table 33: Clinical evidence profile for planned caesarean section for cardiac reasons versus planned vaginal birth, outcomes for the

baby

1 Observation  Very Not No serious  Very None 4/172 18/86 RR 2 more [$]S) CRITICAL
(Ruys al studies serious applicable indirectnes  serious? (2.3%) 9 1.12 per 1000 ©0O6
2015) a s (2.1%) (0.38 (from 13 VvER

to fewerto v

3.28) 47 more) Low

Cl: confidence interval; MID: minimal important difference; RR: relative risk
1 Evidence was downgraded by 2 levels due to selection and comparability bias
2 The quality of the evidence was downgraded by 2 levels because the 95% CI crosses 2 default MID thresholds
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Planned caesarean section (for obstetric or cardiac reasons) versus planned vaginal birth

Table 34: Clinical evidence profile for planned caesarean section (for obstetric or cardiac reasons) versus planned vaginal birth,
outcomes for the woman

1 Observa Very Not No serious No serious None 25/393 13/86 RR 49 more [$]S) IMPORTA
(Ruys tional serious applicable indirectness imprecision (6.4%) 9 4.25 per 1000 06 NT
2015) studies ? 1.5% (2.2to (from 18 VER

) 8.22) more to Y

108 more) Low

ClI: confidence interval; RR: relative risk
1 Evidence was downgraded by 2 levels due to selection and comparability bias

Intrapartum care for women with cardiac disease - fluid management

No clinical evidence was identified for this review and so there are no GRADE tables.
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Intrapartum care for women with cardiac disease — diagnhosis of cardiomyopathy

Table 35: Clinical evidence profile for diagnostic index tests for peripartum cardiomyopathy defined by echocardiogram plus expert
clinical interpretation (by a cardiologist)

Prospective 8l  Seriou Not No Not Median (range) dooe NR
(Haghlkl case-control s? applic seriou assessed PPCM: 3315 (875-26082) VERY
a2011)  study able s Control: 61 (24-531); p<0.001 LOW
indirec
tness
1 Retrospective 57 Very Not No No serious 96 (85-99) 100 (69 to 20.8 (2.8 0.04 doooe NR
(Fett case-control seriou applic seriou imprecison 100) to (0.01to  yERy
2011) study s3 able s 8891050) 0.17) LOW
indirec
tness
1 Retrospective 57 Very Not No Serious* 72 (58t084) 90 (56 to 7.23(1.12 0.31 doooe NR
(Fett case-control seriou applic seriou 100) t0 46.8) (0.19t0  yERY
2011) study s® able s 0.51) LOW
indirec
tness
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Prospective Very Not No serious 67 (53to79) 78 (67to87) 3.02(1.91 0.43 poooe NR
(Karaye case-control seriou applic seriou imprecisio t0 4.8) (0.29t0  yERY
2016) study s® able s n 0.64) LOW
indirec
tness
1 Retrospective 56 Very Not No Serious* 77 (62t088) 100 (63 to 16.73 0.23 doooe NR
(Fett case-control seriou applic seriou 100) (2.02 to (0.14t0  yERY
2011) study s8 able s 8891050) 0.39) LOW
indirec
tness
1 Retrospective 57 Very Not No No serious 96 (86 to 30 (7 to 65) 137 (091 0.14 oo NR
(Fett case-control seriou applic seriou imprecisio  100) to 2.06) (0.03to  yERY
2011) study s8 able s n 0.74) LOW
indirec
tness
1 Retrospective 57 Very Not No Serious* 69 (83t092) 70(35t093) 2.77(1.06 0.24 oo NR
(Fett case-control seriou applic seriou to 7.19) (0.11t0  yeRry
2011) study s3 able s 0.51) LOW
indirec
tness

Cl: confidence interval; LR: likelihood ratio; LR+: positive likelihood ratio; LR-: negative likelihood ratio; N: number of participants; NGA = National Guideliens Alliance; NR: not
relevant; NTproBNP: N-terminal prohormone of brain natriuretic peptide; PPCM: peripartum cardiomyopathy

1 The number of participants is different from summary table because the BNP value was not available for some participants

2 Haghikia 2016 — case-control study, unclear on whether index test results were interpreted without knowledge of results of reference standard

3 Fett 2011 — case-control study, unclear about consecutive sample collection, the controls were not taken from the same setting as cases and unable to justify the comparable
baseline characters between cases and controls, unclear on whether index test results were interpreted without knowledge of results of reference standard, questionnaires
checklist was used as the test

Evidence reviews for heart disease
March 2019
445



Intrapartum care for women with existing medical conditions or obstetric complications and their babies

4The judgement of precision was based on the confidence interval of test sensitivity as this was considered to be the primary measure of interest. A range of 0-20% of
differences in 95% confidence interval of sensitivity was considered not imprecise, 20-40% serious imprecisions and >40% very serious imprecision. The quality of the
evidence was downgraded by 1 level because the 95% CI crosses 1 default MID threshold

5 Karaye 2016 — case-control study, echocardiogram of control group was not performed

Note - point estimates of sensitivity, specificity and likelihood ratios and confidence intervals were calculated by the NGA technical team using
https://www.medcalc.org/calc/diagnostic_test.php

Intrapartum care for women with cardiac disease — management of cardiomyopathy

Table 36: Clinical evidence profile for bromocriptine plus standard treatment versus standard treatment alone, outcomes for the
woman

1 Rando Seriou Not No Very None 1/10 4/10 RR 300 POOO CRITICAL

(Sliwa  mised st applicable serious serious? (10%) (40%) 0.25 fewer  VERY
2010) trials indirectne (0.03  per LOW

Ss to 1000

1.86) (from

388

fewer

to 344

more)

Evidence reviews for heart disease
March 2019
446


https://www.medcalc.org/calc/diagnostic_test.php

Intrapartum care for women with existing medical conditions or obstetric complications and their babies

1 Rando Seriou Not No Very None 0/9 2/6 RR 287 POOO CRITICAL
(Sliwa  mised st applicable serious serious? (0%) (33.3%) 0.14 fewer  VERY
2010)  trials indirectne (0.01  per LOW
Ss to 1000
2.49)  (from
330
fewer
to 497
more)
1 Rando Seriou Not No Very None 1/9 3/6 RR 390 POOO IMPORTAN
(Sliwa  mised st applicable serious serious? (11.1%) (50%) 0.22 fewer  VERY T
2010) trials indirectne (0.03  per LOW
Ss to 1000
1.66) (from
485
fewer
to 330
more)
1 Rando Seriou  Not No Not None 0/10 0/10 Not Not bPDPO IMPORTAN
(Sliwa  mised st applicable serious estimable (0%) (0%) estim estima MODERAT T
2010) trials indirectne  due to O able*  ble* E
Ss events
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ClI: confidence interval; LVEF: left ventricular ejection fraction; NYHA: New York Heart Association functional classification; RR: risk ratio
1 No allocation concealment and the participants and some of the care providers were not blinded

2 The quality of the evidence was downgraded by 2 levels because the 95% CI crosses 2 default MID thresholds

* There are 0 events in the control group

Table 37: Clinical evidence profile for bromocriptine plus standard treatment versus standard treatment alone, outcomes for the baby

1 Rando Seriou Not No Not None 0/10 0/10 Not Not DPDO CRITICAL
(Sliwa  mised st applicable serious estimable (0%) (0%) estim estima MODERAT
2010) trials indirectne  dueto O able*  ble* E

ss events

Cl: confidence interval; LVEF: left ventricular ejection fraction; NYHA: New York Heart Association functional classification; RR: risk ratio
1 No allocation concealment and participants and some of the care providers were not blinded
* There are 0 events in the control group
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Intrapartum care for women with cardiac disease — anaesthesia

Table 38: Clinical evidence profile for regional anaesthesia versus general anaesthesia in women with pulmonary arterial
hypertension, outcomes for the woman

System  Very Not No serious  Serious® None Not PO CRITICAL
(Bedard atic serious applicable indirectnes 4.37 calculab gg
2009) review 12 s (95% le VERY
of case Cl1.28 (number | ow
reports/ to of
case 16.5) events
series in each
group
not
reported

)

Cl: confidence interval; OR: odds ratio

1Very serious risk of publication bias in included studies
2 Analysis does not account for confounders

3The 95% CI did not cross the null effect but it is wide.

Intrapartum care for women with cardiac disease — analgesia

No clinical evidence was identified for this review and so there are no GRADE tables.
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Intrapartum care for women with cardiac disease — management of the third stage of labour

Table 39: Clinical evidence profile for bolus oxytocin plus standard oxytocin infusion versus standard oxytocin infusion alone,
outcomes for the woman

SIS

1 Observati  Seriou  Not No serious  Serious? None 30 29 - MD 319 00 IMPORTA
(Cauldwel onal st applicable indirectnes lower NT
[ 2016) studies S (518.72 VERY

to LOW

119.28

lower)

1 Observati  Seriou  Not No serious Very None 5/30 5/29 RR 5 fewer gg IMPORTA
(Cauldwel onal st applicable indirectnes  serious® (16.7%) (17.2%) 0.97 per NT
| 2016) studies S (0.31 1000 VERY
to (from LOW
2.99) 119
fewer to
343

more)
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Observati  Seriou  Not No serious Very None 0/30 1/29 @@ IMPORTA
(Cauldwel onal st applicable indirectnes  serious® (0%) (3.4%) 0.32 fewer NT
[ 2016) studies S (0.01 per VERY
to 1000 LOW
7.61) (from
34
fewer to
228
more)
1 Observati  Seriou  Not No serious  Serious* None 1/30 7/29 RR 208 28 IMPORTA
(Cauldwel onal st applicable indirectnes (3.3%) (24.1%) 0.14 fewer NT
12016) studies S (0.02 per VERY
to 1000 LOW
1.05) (from
237
fewer to
12
more)

ClI: confidence interval; MD: mean difference; MID = minimal important difference; PPH: postpartum haemorrhage; RR: risk ratio
1 No controlling for potential confounders

2 The quality of the evidence was downgraded by 1 level because the 95% CI crosses 1 default MID threshold (+/- 222 ml)

3 The quality of the evidence was downgraded by 2 levels because the 95% CI crosses 2 default MID thresholds

4 The quality of the evidence was downgraded by 1 level because the 95% CI crosses 1 default MID threshold
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Appendix H—-Economic evidence study selection
Intrapartum care for women with cardiac disease — management of the third stage
of labour

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — management of
anticoagulation for valvular disease

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — mode of birth

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — fluid management

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — diagnhosis of cardiomyopathy

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — management of
cardiomyopathy

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — anaesthesia

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — analgesia

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.
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Intrapartum care for women with cardiac disease — management of the third stage
of labour

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.
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Appendix | — Economic evidence tables

Intrapartum care for women with cardiac disease — stratification of risk

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — management of
anticoagulation for valvular disease

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — mode of birth

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — fluid management

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — diagnosis of cardiomyopathy

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — management of
cardiomyopathy

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — anaesthesia

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — analgesia

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — analgesia

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.
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Appendix J — Health economic evidence profiles

Intrapartum care for women with cardiac disease — stratification of risk

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — management of
anticoagulation for valvular disease

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — mode of birth

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — fluid management

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — diagnosis of cardiomyopathy

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — management of
cardiomyopathy

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — anaesthesia

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — analgesia

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — management of the third stage
of labour

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.
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Appendix K — Health economic analysis

Intrapartum care for women with cardiac disease — stratification of risk

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — management of
anticoagulation for valvular disease

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — mode of birth

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling

Intrapartum care for women with cardiac disease — fluid management

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — diagnosis of cardiomyopathy

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — management of
cardiomyopathy

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — anaesthesia

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — analgesia

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.

Intrapartum care for women with cardiac disease — management of the third stage
of labour

See Supplement 2 (Health economics) for details of economic evidence reviews and health
economic modelling.
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Appendix L — Research recommendations

Intrapartum care for women with cardiac disease — stratification of risk

No research recommendations were made for this review.

Intrapartum care for women with cardiac disease — management of
anticoagulation for valvular disease

No research recommendations were made for this review.

Intrapartum care for women with cardiac disease — mode of birth

No research recommendations were made for this review.

Intrapartum care for women with cardiac disease — fluid management

Is point of care, focused echocardiography superior to standard care (clinical evaluation,
JVP/CVP) for prediction of fluid responsiveness in peripartum women with cardiac disease?

Why this is important

Fluid management decisions in the intrapartum period in women with heart disease are a
frequent source of dispute between obstetricians, anaesthetists and clinician. Assessment of
intravascular fluid volume and likely response to fluid transfusion is a common clinical
problem which is more complex in the setting of preghancy in women with cardiac disease.
A state of hypovolaemia may result in cardiovascular failure but fluid overload can lead to
pulmonary oedema.

Point of care, focused echocardiography and lung ultrasound by appropriately trained
clinician or practitioners may be able to inform fluid management decisions in this patient
population but it has not been evaluated.

Research recommendation rationale

Importance to 'patients' or the population Some cardiac conditions are made worse by
changes in the circulating volume. This can
lead to pulmonary oedema or circulatory
collapse and result in severe maternal
morbidity. Echocardiography and lung
ultrasound are well tolerated investigations
which can provide evidence to support fluid
management decisions.

Relevance to NICE guidance The committee found little evidence on
which to base recommendations for what is
an important clinical dilemma. The
recommendations made in this area are
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based on clinical consensus and good
practice. The indications for a focussed
ECHO examination to answer a limited
range of clinical questions is becoming
standard practice in a variety of settings and
needs to be evaluated in the peripartum
period.

Relevance to NHS Morbidity from both fluid overload (resulting
in pulmonary oedema) and dehydration
(acute kidney injury) is associated with
significant health care costs. Optimising
fluid management for women with cardiac
disease should reduce maternal morbidity in
the peripartum period. Point of care
echocardiography, by appropriately trained
clinician or practitioners is finding increasing
applications in acute medical settings.

National priorities Supporting the aim of NHSE to reduce
maternal morbidity and mortality

Current evidence base While there is some evidence to support the
use of cardiac echocardiography and lung
ultrasound to guide fluid management in the
intensive care setting, there are no data in
peripartum women with heart disease.

Equality NA

CVP: central venous pressure; ECHO: echocardiogram; JVP: jugular venous pressure; NA: not applicable; NHSE:
NHS England; NICE: National Institute for Health and Care Excellence

Research recommendation PICO

Peri-partum women with cardiac disease
Population (WHO2 / NYHA Il or worse)

Intervention Focused echocardiography examination
and lung ultrasound by appropriately
trained clinician or practitioners

Comparison Standard care (either estimation of
JVP/CVP [common method] or other
measures of cardiac output or volume
status used in routine clinical practice)

Outcomes e Pulmonary oedema
e Occurrence of severe maternal
morbidity
Study design RCT
Timeframe Up to 6 weeks post partum
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CVP: central venous pressure; JVP: jugular venous pressure; NYHA: New York Heart Association; RCT:
randomised controlled trial; WHO: World Health Organization

Intrapartum care for women with cardiac disease — diagnosis of cardiomyopathy
Can near patient BNP testing diagnose cardiomyopathy?
Why this is important

Cardiomyopathy is one of the differential diagnoses of shortness of breath during the
intrapartum period. Rapid diagnosis is essential to provide a woman with appropriate care. A
near patient test which does not involve specialist equipment or skills but could assist in
differentiating breathlessness of cardiac origin from other causes of shortness of breath
would be useful. BNP (brain natriuretic peptide) is a biomarker for cardiac failure, however,
its use in the peripartum period has not been studied.

Research recommendation rationale

Can near patient BNP testing diagnose
Research question cardiomyopathy?

Importance to 'patients’ or the population Several conditions can cause
breathlessness in the peripartum period. If
an early distinction can be made between
cardiac and respiratory causes of
breathlessness then, unnecessary
investigations can be avoided and
appropriate treatment can be initiated more
quickly.

Relevance to NICE guidance The committee considered that while a
careful history and clinical examination are
the first steps towards accurate diagnosis
the availability of a simple bedside test to
highlight cardiac causes of breathlessness
would be useful.

Relevance to NHS Access to echocardiography (especially out
of hours) is limited in many NHS hospitals.
CT scanning (including pulmonary
angiography) is not without risk. An
accurate near patient test for
cardiomyopathy could reduce unnecessary
investigation and streamline treatment

decisions.

National priorities Supportive of NHSE’s aim to reduce
maternal morbidity and mortality

Current evidence base While there are well established data on the

normal range, diagnostic and prognostic
uses of BNP in the non pregnant population,
there is little evidence regarding its use in
peripartum women

Equality NA

BNP: brain natriuretic peptide; CT: computed tomography; NA: not applicable; NHSE: NHS England; NICE:
National Institute for Health and Care Excellence
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Research recommendation PIRO

Intrapartum women with suspected

Population cardiomyopathy

Index test Near patient BNP testing (b-type natriuretic
peptide or NT-proBNP)

Reference Diagnosis of cardiomyopathy or

confirmation of normal cardiac function by
echocardiography

Outcome e Sensitivity and specificity
Study design Prospective cohort study
Timeframe Up to 6 months post partum

BNP: brain natriuretic peptide; NT-proBNP: N-terminal pro brain natriuretic peptide

Intrapartum care for women with cardiac disease — management of
cardiomyopathy

Is there a role for bromocriptine in the management of peripartum cardiomyopathy?
Why this is important

PPCM is a rare but important cause of maternal morbidity and mortality. It presents between
the last month of pregnancy and the first 6 months after birth. The cause is unknown, but
animal studies suggest an association with the breakdown products of prolactin. Prolactin is
a hormone released, in increasing amounts, towards the end of pregnancy and during
lactation. Bromocriptine inhibits prolactin production and has been hypothesised to improve
the outcome of PPCM. However, many women recover spontaneously from PPCM and the
committee found no good trial evidence to confirm that bromocriptine is effective in improving
recovery rates from PPCM. In addition, bromocriptine has important side effects in
preventing breast feeding and increasing the risk of depression. The committee discussed
that if bromocriptine is found to have a beneficial effect on the recovery of PPCM, early
introduction of bromocriptine in women with suspected PPCM will help reliably differentiate
PPCM from other causes of heart failure.

Research recommendation rationale

Importance to 'patients' or the population Current treatment recommendations are
based on small case series, and the
beneficial effects of bromocriptine are
unproven, Its use has to be balanced
against its side effects of preventing breast
feeding and increasing the risk of mental
health problems

Relevance to NICE guidance The committee found insufficient evidence
to recommend the use of bromocriptine in
women with suspected PPCM. A strong
evidence based recommendation would be
useful for clinicians in this situation
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Relevance to NHS The number of women with PPCM is not
high, but the condition carries a high risk of
severe morbidity and death and has a long
term impact on NHS resources

National priorities Supportive of NHSE’s aim to reduce
maternal morbidity and mortality
Current evidence base Current evidence is inadequate to support a

recommendation of the routine use of
bromocriptine in women with suspected
PPCM. The committee is aware that there is
variation in practice around the country

Equality NA

NA: not applicable; NICE: National Institute for Health and Care Excellence; NHSE: NHS England; PPCM:
peripartum cardiomyopath

Research recommendation PICO

Population Women presenting with suspected
PPCM

Intervention Bromocriptine and standard heart failure
treatment

Comparison Standard heart failure treatment alone

Outcomes e Recovery of ventricular function on

echocardiography and MRI
Study design RCT
Timeframe Up to 1 year post partum

MRI: magnetic resonance imaging; PPCM: peripartum cardiomyopathy; RCT: randomised controlled trial

Intrapartum care for women with cardiac disease — anaesthesia

No research recommendations were made for this review.

Intrapartum care for women with cardiac disease — analgesia

No research recommendations were made for this review.

Intrapartum care for women with cardiac disease — management of the third stage

of labour

What is the optimum uterotonic regime for the prevention of postpartum haemorrhage (PPH)

in women with heart disease?

Why this is important

After a baby has been born the placenta (afterbirth) detaches from the wall of the womb and
the womb contracts to expel the placenta and membranes. This process is often assisted by
the use of drugs (uterotonics) that accelerate this process and promote sustained contraction

of the uterus.
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Intrapartum care for women with existing medical conditions or obstetric complications and their
babies

Medical management of the third stage of labour reduces the risk of postpartum haemorrhage
which may be particularly dangerous for women with heart disease. At the same time, the
drugs used can have unwanted effects on a woman’s heart and circulation.

There is no evidence about the choice of uterotonic agent, dose and mode of administration
for women with heart disease.

Research recommendation rationale

Importance to 'patients' or the population Medical management of the third stage of
labour is a key part of obstetric care.
Preventing post partum haemorrhage in
women with heart disease is particularly
important since many are intolerant of
hypovolaemia. However the drugs used
can cause severe morbidity to women with
cardiac conditions.

Relevance to NICE guidance In section 2.9 the committee was only able
to base their recommendations on best
practice and theoretical considerations of
the impact of uterotonic drugs on the
physiology of women with cardiac
conditions. Clinical trial evidence was
lacking. A strong, evidence based
recommendation would be useful for
clinicians faced with this situation.

Relevance to NHS The number of peripartum women with
severe cardiac disease is not high but
severe maternal morbidity and the death of
a new woman are devastating outcomes
with long term impacts on the NHS.

National priorities Reduce maternal morbidity and mortality

Current evidence base The committee was aware of a variety of
clinical practice around the UK in this area
and found the current evidence base to be
inadequate to make a strong
recommendation. The need to avoid
ergometrine in women with cardiac disease
is widely recognised but the optimal
posology of alternative agents has not been
studied.

Equality NA
PPH: postpartum haemorrhage; NA: not applicable; NICE: National Institute for Health and Care Excellence

Research recommendation PICO

Population Peripartum women with cardiac conditions
Intervention Low dose, slow infusion of syntocinon
Comparison e Bolus Syntocinon IV

e Bolus Syntocinon IM
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Intrapartum care for women with existing medical conditions or obstetric complications and their
babies

Population Peripartum women with cardiac conditions
e Carbocetin
e Carboprost

Outcomes e Maternal morbidity (PPH, myocardial
ischaemia, requirement for circulatory
or inotropic support, requirement for
respiratory support)

Study design RCT

Timeframe Up to 6 weeks post partum
IM: intramuscular; 1V: intravenous; PPH: postpartum haemorrhage; RCT: randomised controlled trial
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