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ABSTRACT

Background

Predicting a diagnosis of pre-eclampsia is based on a combination of clinical assessment of
blood pressure, presence of protein in the urine, symptoms, and laboratory test
abnormalities. Accurately detecting pre-eclampsia is important to avoid false-positive
diagnoses which could lead to unnecessary antenatal admissions and/or preterm delivery.
Four blood tests that measure the biomarkers of placental growth factor (PIGF) or the ratio of
soluble fms-like tyrosine kinase 1 (sFlt-1) to PIGF, are now available, of which two are
currently used in UK clinical practice. Abnormal measurements of these biomarkers can be

used as an aid to predict a diagnosis of pre-eclampsia.

Objectives
To evaluate the test accuracy, clinical effectiveness and cost-effectiveness of PIGF-based
tests used in conjunction with standard clinical assessment for pregnant women referred to

secondary care with suspected pre-eclampsia in weeks 20-37 of pregnancy.

Data sources and methods

A systematic review was conducted of studies of the diagnostic/prognostic accuracy and
clinical effectiveness of PIGF-based tests used alongside standard clinical assessment.

An independent economic analysis was conducted using a decision tree model. The model
includes short term cost and QALY for the management of women, maternal and neonatal

outcomes and long-term outcomes for severe neonatal complications.

Results

A total of 17 studies were included in the systematic review of test accuracy and clinical
effectiveness. Tworlarge randomisedstrialssprovided the'most ecomprehenvsiveand rigerous
evidencerto informithe eeconomic-model- The'PARROT-rial (Triage test) and the' INSPIRE
trial (Elecsys). The model estimates that the Triage PIGF test used as an add-on to standard
clinical assessment would have a cost saving of £1,746 and an increase of 0.20 QALY per
woman with suspected pre:eclampsia compared with standard clinical assessment alone.
Addition of the Elecsys test toystandard clinical assessment would increase the cost by £621

per woman and a reduce QALYs by 0.14.

Limitations
Although the evidence base for PIGF tests is advancing there remains some uncertainty in

cost effectiveness results particularly for the Elecsys test.



Conclusions
Use of PIGF-based testing alongside standard clinical assessment to help diagnose
suspected pre-eclampsia and inform subsequent care decisions, compared to standard

clinical assessment alonencap be,cast saving based on current available evidence.

Study registration: This study is registered as PROSPERO CRD42020227085

Funding: NIHR Evidence Synthesis Programme as project number 132386



SCIENTIFIC SUMMARY

Background

Pre-eclampsia affects approximately 6% of pregnant women, usually from around 20 weeks
of gestation, with severe cases affecting 1-2% of pregnant women. If the condition is
undetected or left untreated it can result in serious, potentially fatal, maternal and neonatal
complications, such as stroke or organ dysfunction or eclampsia or fetal growth restriction or
intrauterine death. The only cure for pre-eclampsia is to deliver the placenta (and therefore

the baby) so women are monitored until the optimum time for delivery.

Pre-eclampsia can be asymptomatic, and it can be difficult to detect in women with pre-
existing hypertension, therefore assessment for pre-eclampsia is incorporated into routine
antenatal assessments. Women are suspected of having pre-eclampsia if they have high
blood pressure and/or proteinuria. Further signs and symptoms of suspected pre-eclampsia
include swelling of the feet, ankles, face and hands, severe headache, vision problems, pain

just below the ribs, and suspected fetal compromise.

If pre-eclampsia is suspected, current practice is to assess the person for blood pressure,
proteinuria, other symptoms such as oedema or neurological disturbances, and abnormal
laboratory results in order to diagnose the condition or decide whether and how to continue
to monitor the pregnancy. In addition, blood tests have been developed that measure levels
of two proteins in the blood: placental growth factor (PIGF), which occurs in abnormally low
levels in women with pre-eclampsia; and soluble fms-like tyrosine kinase 1 (sFlt-1), which
occurs in abnormally high levels in women with pre-eclampsia. Two of these tests (Triage
and Elecsys) were recently incorporated into clinical practice to aid in predicting a diagnosis
of pre-eclampsia. A further two tests which measure these proteins (BRAHMS and DELFIA)
are now available for use which have not yet been evaluated for diagnostic or

prognostic/predictive accuracy and cost-effectiveness for the NHS.

The four tests specified in the NICE scope for this diagnostic assessment and evaluation,
are: Triage® PIGF test (Quidel Cardiovascular Inc; San Diego, CA, USA); the DELFIA®
Xpress PIGF 1-2-3 test (PerkinElmer, Wallac Oy, Turku, Finland); the Elecsys® sFlt-1 to
PIGF ratio test (Roche Diagnostics GmbH, Mannheim, Germany) and the BRAHMS® sFlt-1
Kryptor/BRAHMS PIGF plus Kryptor PE ratio test (Thermo Fisher Scientific GmbH,
Hennigsdorf, Germany).



Objectives

The aim of this study is to investigate the test accuracy, clinical effectiveness and cost-
effectiveness of the four biomarker tests at predicting a diagnosis of pre-eclampsia in
pregnant women presenting with suspected pre-eclampsia between 20 and 36 weeks plus 6
days pregnancy who have received standard clinical assessment (including blood pressure
and/or proteinuria assessment). Specifically, to:

e Assess any new evidence for the test accuracy and analytical validity of the
BRAHMS and DELFIA tests (NICE research recommendation 1.3)

e Assess any new evidence for use of repeat testing for suspected pre-eclampsia:
investigating test accuracy, intervals between tests, and scenarios when it might be
used (NICE research recommendation 6.1).

o Assess any new evidence for the accuracy of the Triage and Elecsys tests to rule-in
pre-eclampsia (NICE research recommendation 6.2).

e Assess the impact of the tests as an aid to diagnosis on clinical decision-making,
investigating effect on outcome measures such as time to delivery or hospital
admission, and on maternal and neonatal outcomes such as morbidity and mortality
(NICE’s 2020 evidence review identified studies reporting outcome measures and

clinical outcomes).

Methods

Systematic review of test accuracy and clinical effectiveness

A systematic review of diagnostic and prognostic accuracy evidence was conducted
following a peer-reviewed protocol. Searches were based on a comprehensive search
strategy. Bibliographic databases, including MEDLINE, Embase, Web of Science, The
Cochrane Library and the International HTA database, were searched for English-language
references in November 2020, and these searches were updated in March 2021.
Conferences, websites, and confidential company submissions were also obtained, and

reference lists of identified systematic reviews and meta-analyses were checked.

Studies were eligible if they included women with suspected pre-eclampsia between 20 and
36 weeks plus 6 days pregnancy and reported accuracy of at least one of the specified tests
for identifying pre-eclampsia when it was used alongside standard clinical practice. Risks of

bias and generalisability of the included studies were assessed using the Quality



Assessment of Diagnostic Accuracy Studies 2 (QUADAS 2) instrument, which was tailored
to this review." Where included studies had outcomes additional to diagnostic and
prognostic/predictive accuracy, they were assessed using the Cochrane Risk of Bias tool? or
as appropriate for the study design. Study selection, data extraction and critical appraisal
were each performed by two reviewers, with any disagreements resolved through discussion
and referred to a third reviewer for resolution as necessary. Data were synthesised
narratively, the option of conducting a pre-planned meta-analysis was not appropriate

because the data was largely heterogeneous.

Review of economic evaluations

A systematic review was undertaken to identify economic evaluations of PIGF in addition to
current management compared to standard clinical assessment only in women with suspect
pre-eclampsia. The included population, interventions and comparators were the same as
for the systematic review of clinical studies (as described in 3.2), but the study design and
outcomes were differed for the economic review. Studies were included if they were full
economic evaluations, assessing both costs and consequences, or cost studies for the
specified index tests. Outcomes included are those consistent with full economic evaluations
and cost studies, including measures of resource use (budget impact, cost per patient or

cost per case of PE correctly managed) and health outcomes (life-years or QALY's gained).

We identified eleven economic evaluations of diagnostic tests that are within the scope of
this assessment, i.e. diagnostic tests for pre-eclampsia administered to women between 20
weeks and 36 weeks plus 6 days of gestation. Six of the included studies are evaluations of
the Elecsys sFIt-1/PIGF ratio test, two are evaluations of the Triage PIGF test, two assess
more than one PIGF test and the other did not report which PIGF test(s) were evaluated.
Four studies were conducted in the UK. The majority of the studies used a decision tree
model. Only one study included QALYs. The studies suggest that including diagnostic tests
alongside usual care has the potential to reduce maternal adverse events and reduce the
number of women who receive inappropriate treatment (mainly hospitalisation) due to false-
positive diagnoses. All studies reported cost saving when using the PIGF test and this varied

between £26 and £2,896 per woman.

Independent economic assessment

We developed a new model to compare the use'of PIGF in addition to’standard clinical
assessment versus standard clinical assessment alonefor women with suspect pre-
eclampsia, based upon one previously developed by Frampton et al.. The model includes a

decision tree with components for management, maternal outcomes and neonatal outcomes.



Clinical parameters were taken from the PARROT RCT for the Triage test and the INSPIRE
RCT for the Elecsys test. These trials were both conducted in the UK and evaluated the
addition of PIGF-based tests to standard clinical assessment for women with suspected pre-
eclampsia and are therefore relevant to the decision problem. They also reported maternal,
fetal and neonatal outcomes, as well as intermediate clinical indicators and prognostic

accuracy of the tests.

The costsrare evaluated fromfthe perspective ofithe NHS=and Personal Social Services.
Outcomes are expressed as QALYs. The lifetime time horizon was adopted in the base case
with the discount rate of 3.5% applied to both costs and QALYSs, in line with the NICE
guidance. A shorter time horizon of up to six months post-partum was tested in a scenario

analysis.

The costs considered in the economic analysis.included:

* The cost of PIGFE testing, including the cost of equipment, reagents and consumables, and
the cost of staff and associated training

» The cost of managing gestational hypertension and pre-eclampsia from presentation to
delivery, including the cost of antihypertensive treatment, magnesium sulphate to reduce the
risk of seizure (for women with pre-eclampsia) and corticosteroids for fetal lung maturation

* Delivery cost

* The cost of maternal intensive caresand ward stay

*The cost of neonatal unit stay including intensive care (NICU), high dependency (HDU) and
special care (SCBU)

* The cost of follow-up up to 6 months post-partum

» Long-terms costs associated with complications in neonates

We estimated the total QALY for the test and comparator arms by considering the quality of
life associated with delivery, maternal adverse events, post-natal care and neonatal adverse
events. These included the long-term QALY loss associated with adverse events and the

QALYs associated with false positive results.

We also conducted scenario analyses for the Triage and Elecsys tests using the evidence
from prospective observational comparisons of PIGF-based add-on tests versus standard
clinical assessment alone: the analysis of MAPPLE/PELICAN cohort studies by Sharp and
colleagues for the Triage test; and the PreOS before/after prospective study for the Elecsys

test.



Results

Database searches identified 1974 unique bibliographic records and another 66 records
were identified through searches of conference abstracts, company submissions and directly
from study authors. After screening, the systematic review included 37 documents that
reported 17 studies. Seven of these studies investigated use of the test alongside standard
clinical assessment, and these are the focus of the review. The remaining ten studies
investigated the test results independently of standard clinical assessment, and they include

key studies from the previous DAR.

It was not feasible to perform a meta-analysis of either test accuracy or clinical effectiveness
because of the heterogeneity of study outcomes. The diagnostic and prognostic/predictive
accuracy outcomes varied according to rule-in or rule-out for differing time periods and
different gestational age ranges. The various clinical outcomes for maternal and neonatal

morbidity and mortality were numerous and not reported consistently across all the studies.

Evidence for the Elecsys test found that a test ratio cut-off of 85 had a PPV of 71% to rule-in
pre-eclampsia within 4 weeks in women presenting between 24 and 37 weeks’ pregnancy.
The BRAHMS test using the same ratio cut-off of 85 had a PPV of 62% to rule-in pre-
eclampsia within 4 weeks and a PPV of 46% to rule-in pre-eclampsia within 1 week in
women presenting between 24 and 37 weeks’ pregnancy (sensitivity and specificity were not
reported). High NPVs were reported across the studies for the Elecsys test ratio cut-off of 38
so the evidence remains stronger for using the test to rule out pre-eclampsia. Other
predictive accuracy evidence combined diagnosis of pre-eclampsia with other outcomes
such as time to delivery, or requiring preterm delivery: the Triage test had a PPV of 100%
(sensitivity 51%) to predict pre-eclampsia and a test to birth interval of 14 days using a test

cut-off of <12pg/ml and a PPV of 87% (sensitivity 95%) using a test cut-off of <100pg/ml.

The EAG cost-effectiveness model estimates that the Triage PIGF test would have a cost
saving of £1,746 and an_ increase of 0.20 QALY's per woman with suspected pre-eclampsia
compared with current management only. Most'of the savings in costs and/improvement in
QALYs were related to the long-term outcomes, which were basedon the frequency of
neonatal adverse outcomes. For the Elecsys test, there is an increase in cost of £621 per
woman and a reduction.of 0.14-QALY's with suspected pre-eclampsia.compared with current
management only. In the analysis,for BRAHMS, assuming equal predictive accuracy to that

of Elecsys, an increase in cost was £594.



Conclusions

Our analysis shows that the Triage PIGF test is likely to be cost effective, based on the
outcomes from the PARROT trial. The test is cost saving and would improve QALYs
compared to standard clinical practice only. In contrast, the Elecsys would not be cost-
effective, based onrthe INSPIRE-trial s/However, data were not.available for maternal-and
neonatal-outcomes.so results should'beftreated with caution. Tthe analysis for BRAHMS
suggests that standard clinical practice would be dominant. This analysis, however, is
subject to uncertainty due to the context of the ROPE cohort study (standalone tests in a
single US centre) which™previdédisamples for an area-under-the-curve (AUC) analysis for

BRAHMS and Elecsys, and has the 'same caveats™as the cost-utility analysis for Elecsys.

Further research to compare more than one of the PIGF-based tests used as add-ons to the
standard clinical assessment within the same trial would be useful, although there might be
practical limitations. There is uncertainty around clinical utility of the BRAHMS and DELFIA
tests, and the impact on maternal and neonatal outcomes of the use of Elecsys test in
addition to standard clinical practice for diagnosis of pre-eclampsia. The clinical
effectiveness systematic review identified limited evidence on the use of repeat testing which
precluded a thorough economic evaluation of this testing strategy. Further research is
needed to address the long-term impact of pre-eclampsia in women, for example future
complications that could emerge and the related costs and utilities. More research is also
needed on the impact of adverse maternal and neonatal outcomes on long-term quality of
life and costs for mother and neonates, in particular the life-time costs related to

intraventricular haemorrhage.

PLAIN ENGLISH SUMMARY

pre-eclampsia is a condition that affects some pregnant women and, if not detected or left
untreated, can result in serious complications for the mother and/or the baby.

Four tests are now available (Triage, Elecsys, BRAHMS and DELFIA) that measure the level
of certain proteins in the blood that can be abnormal in women with pre-eclampsia. We
investigated the use of these tests in addition to clinical assessmentto help diagnose pre-
eclampsia. These blood tests can help determine whether pregnant women suspected of
having pre-eclampsia require admission to hospital or if they can be safely monitored as

outpatients, potentially improving care and saving money.

We carried out expert medical evidence searches to update our knowledge of the accuracy
and cost of these tests and to evaluate the impact on delivery-related outcomes for mother

and baby. From the evidence we found we developed an economic model that estimated



costs and benefits to predict whether or not the tests would be good value for money for the
NHS. Our results predict that the Triage and Elecsys tests improve care and save money
whenlused in additien teroutinesclinicahassessment of-womenswith, suspected. pre-

eclampsia.

Our model results suggested the Triage test is likely to reduce costs and improve health
outcomes compared with*standard clinical management only. In contrast the Elecsys is likely
to improve costs and reduce health outcomes compared to standard clinical management
only, although the results for this test varied depending'on the clinical study used.

There is uncertainty around use of the BRAHMS and DELFIA tests, and on the usefulness
and costs of repeat testing because of limited evidence, and research recommendations are

made to reduce this uncertainty.
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1 BACKGROUND

1.1 Description of the health problem

Pre-eclampsia is a potentially serious complication commonly occurring during the second
half of pregnancy (after 20 weeks’ gestation). It is associated with placental dysfunction,
whereby blood flow through the placenta is reduced, and is characterised by maternal
hypertension and proteinuria, though not all women have both of these manifestations." If
pre-eclampsia is undetected and untreated it may result in complications including
disseminated intravascular coagulation, stroke or organ dysfunction or can develop into
eclampsia, a potentially life-threatening convulsive condition. The only cure for pre-
eclampsia is to deliver the placenta (and therefore the baby). Women who have
hypertension or pre-eclampsia during pregnancy may also have a higher risk of
complications from placental abruption (when the placental lining separates from the uterus
before delivery).? Gestational hypertension (high blood pressure that develops during
pregnancy) and pre-eclampsia can also affect the fetus, increasing the risk of intrauterine

growth restriction and intrauterine death.?

Pre-eclampsia is frequently asymptomatic and if so, may only be detected through routine
antenatal testing. Symptoms of pre-eclampsia can include neurologic symptoms (headache,
visual disturbances), epigastric or right upper quadrant pain,®> oedema (swelling of the
hands, face or feet) and oliguria (low output of urine).® Although most cases of pre-
eclampsia are mild and cause no problems, the condition can worsen and be serious for
both mother and baby.” Pre-eclampsia is classified as early-onset if it occurs before week 34
of pregnancy, or late-onset if it occurs after week 34.* However, pre-eclampsia is less
common but often more severe if it occurs before week 34.8 Pre-eclampsia can also develop
in women with chronic hypertension before pregnancy, a condition known as superimposed

pre-eclampsia.*

Epidemiology

Pre-eclampsia affects up to 5% of pregnancies, and severe cases develop in about 1-2% of
pregnancies.” In 2012-13 there were 12,356 admissions to hospital in England for pre-
eclampsia and 294 for eclampsia.® Maternal deaths due to pre-eclampsia have fallen,'® and
only nine deaths were caused directly by pre-eclampsia or eclampsia in the UK in 2010-12
(0.38 per 100,000) though there were additional deaths from related conditions including two
deaths caused by placental abruption in the UK and Ireland in 2010-12 (0.49 per 100,000)."

According to Action on Pre-eclampsia, fetal mortality is much higher and around 1,000
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babies die each year as a result of pre-eclampsia, mostly due to complications associated

with early delivery.'

Definitions of pre-eclampsia and related conditions

There is no international consensus on diagnostic criteria for pre-eclampsia and related
conditions, though criteria used by organisations such as NICE, the American College of
Obstetrics and Gynecology (ACOG), and the International Society for the Study of
Hypertension in Pregnancy (ISSHP), overlap.3® New onset hypertension plus proteinuria are
key criteria for a diagnosis of pre-eclampsia, and these can be accompanied by a range of

additional signs and symptoms indicative of pre-eclampsia.

The NICE clinical guideline on hypertension in pregnancy (NG133)3 defines pre-eclampsia
as new onset of hypertension (over 140 mmHg systolic or over 90 mmHg diastolic) after 20
weeks of pregnancy and the coexistence of one or more of the following new-onset
conditions:
e proteinuria
e other maternal organ dysfunction:
o renal insufficiency
o liver involvement
o neurological complications (e.g. eclampsia, altered mental status, stroke)
o haematological complications (e.g. thrombocytopenia, disseminated
intravascular coagulation or haemolysis)
o uteroplacental dysfunction such as fetal growth restriction, abnormal umbilical artery

doppler waveform analysis, or stillbirth.

Women presenting with new-onset hypertension in pregnancy, but no other new conditions,
may be classed as having suspected pre-eclampsia. Clinical practice varies with regard to
whether new onset proteinuria alone is indicative of suspected pre-eclampsia. However,
onset of proteinuria in women with chronic hypertension whose blood pressure is stable may

indicate possible pre-eclampsia.

Pre-eclampsia is classed as severe if severe hypertension does not respond to treatment, or
if there are ongoing symptoms such as severe headaches, nausea, vomiting, and epigastric
pain, as well as deteriorating creatinine, liver transaminases or platelet counts, or limited

fetal growth.
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Impact of pre-eclampsia

Hypertension in pregnancy carries risks for mother and baby, and increases the mother’s
lifetime risk of hypertension, pre-eclampsia in subsequent pregnancies,?' ischaemic heart
disease, stroke, type 2 diabetes, and venous thromboembolism.'%?2 Negative consequences
of pre-eclampsia for the baby include fetal growth restriction and preterm birth,® which can
lead to complications including intracranial haemorrhage, nutritional compromise, necrotising
enterocolitis, and breathing difficulties (neonatal respiratory distress syndrome),” requiring a

stay in a neonatal intensive care unit.

Decisions about when to deliver the baby in the presence of pre-eclampsia involve a balance
between the best outcomes for the mother and baby. Before 34 weeks of gestation,
clinicians would aim to prolong the pregnancy so that the fetus has time to develop as much
as possible before birth. Some babies die because of complications related to early delivery,

and a few are stillborn.

Babies born early, or small-for-gestational-age, may also have pre-school developmental
delays, and are at increased risk of adult disease. However, the baby may be delivered early
if there is a risk that the mother may develop severe pre-eclampsia, HELLP syndrome
(Haemolysis, elevated liver enzymes, low platelet count), disseminated intravascular

coagulation, acute renal failure, hepatic failure, placental abruption, or eclampsia.

Suspected pre-eclampsia may have a negative impact in pregnancy if it involves
hospitalisation, loss of work days, and/or anxiety. Women who have previously had pre-
eclampsia, particularly those in whom pre-eclampsia was severe, have reported poorer
quality of life compared to those with normotensive pregnancies. Pre-eclampsia can be
stressful for both parents, due to worry about the condition of the unborn baby and the risk of
morbidity and mortality due to preterm birth. Having a condition which can deteriorate
rapidly, being kept in hospital for monitoring, uncertainty about what will happen, and
undergoing emergency caesarean section can also cause fear, anxiety, loss of control over
their situation and anxiety about future pregnancies. Partners and friends can also be
affected due to fear of losing the mother or baby. Evidence is mixed, but generally pre-
eclampsia or HELLP syndrome is associated with increased prevalence and severity of

depression, and with post-traumatic stress disorder.

Significance for the NHS
Pregnant women have monitoring for high blood pressure and protein in their urine during

routine antenatal care, and receive advice about action to take if they experience symptoms
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indicative of pre-eclampsia.’®3? If proteinuria is identified on a dipstick (‘qualitative’) test, a
spot urinary protein:creatinine ratio or 24 hour urine collection is recommended to quantify
the level of proteinuria. Twenty-four hour urine collection may require an overnight stay in
hospital, refrigeration of the urine during collection and laboratory-based analysis. When pre-
eclampsia is identified, referral to a specialist and hospital admission is recommended for
maternal and fetal monitoring. If the woman is not admitted, ongoing regular monitoring is

required to identify emergent signs and symptoms of pre-eclampsia.

NHS resource use associated with identification and management of pre-eclampsia is high.
If case-finding is accurate, monitoring and appropriate care can improve health outcomes
and reduce the need for treatment of adverse events. However, uncertainty around pre-
eclampsia prediction increases the economic burden on the NHS. False positive diagnoses
may lead to unnecessary antenatal admissions, fetal monitoring and pre-term delivery; and
false negatives can provide inappropriate reassurance, increasing the risk of adverse
events. More accurate methods of diagnosis therefore have the potential to reduce pressure

on NHS resources, as well as to improve health outcomes.

1.2 Description of the diagnostic technologies under assessment

Current care pathway

The NICE pathway on pre-eclampsia is nested within a broader NICE pathway on
hypertension in pregnancy. The pre-eclampsia pathway comprises a sequence of steps for
patient care starting at the point at which pre-eclampsia is suspected and diagnosed,
through subsequent steps involving clinical assessment, treatment, fetal monitoring, delivery
and postnatal care (Figure 1). At each pathway step relevant recommendations are outlined
based on available NICE clinical guidelines (e.g. NG133) and guidance (e.g. NICE DG23).

Step 3 is of particular relevance to this report as it describes the diagnosis of pre-eclampsia.
The most widely used form of diagnosis is standard assessment of clinical signs and
symptoms and subsequent clinical follow-up. NICE recommend the use of PIGF-based
testing as an aid to standard clinical assessment and subsequent clinical follow-up to help
rule out pre-eclampsia in women presenting with suspected pre-eclampsia between 20
weeks and 34 weeks plus 6 days of gestation. This recommendation is based on NICE

diagnostics guidance on PIGF-based testing to help diagnose pre-eclampsia (2016).

27



Woman with suspected

pre-eclampsia or pre-eclampsia

| A
Recognising symptoms of pre- Severe hypertension, severe
eclampsia pre-eclampsia and eclampsia in

critical care

oy
Helping to diagnose pre-
eclampsia N

™~ | PIGF-based testing +

- 7 standard clinical

Assessment
assessment

¥ 7
Treatment

L
Fetal monitoring

'

7]

Timing of birth

g
Intrapartum care

A

J

Postnatal care

Postnatal review

[

]

'

Advice on future risks

Figure 1 NICE pathway for pre-eclampsia

Two types of PIGF test are recommended for use in the NHS in England: the Triage PIGF
test and the Elecsys immunoassay sFlt 1/PIGF ratio - for ruling out pre-eclampsia between

20 weeks and 34 weeks plus 6 days of gestation. NICE do not currently recommend two

other available tests - The DELFIA Xpress PIGF 1-2-3 test and BRAHMS sFlt-1
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Kryptor/BRAHMS PIGF plus Kryptor PE ratio - for routine use (see ‘PIGF-based testing’

below for further information about each test).

NICE’s guidance suggests that further research is done to find out if the DELFIA and
BRAHMS tests are accurate in diagnosing pre-eclampsia (research recommendation 6.2).
The guidance also recommends more research to find out if the Triage PIGF test and the

Elecsys immunoassay sFlt-1/PIGF ratio test can accurately rule in pre-eclampsia.

The use of repeat PIGF-based testing for suspected pre-eclampsia was also considered in
NICE DG23.5 However, a practice recommendation could not be made due to the lack of
diagnostic accuracy data for repeat use of the tests. Instead, a recommendation was made
for research on the different scenarios in which repeat testing may be indicated; the
appropriate intervals between PIGF-based tests; and the diagnostic accuracy of PIGF-based
testing in women with suspected pre-eclampsia who have previously had one or more

negative PIGF-based test results (research recommendation 6.1).

Women who are diagnosed with pre-eclampsia undergo clinical assessment at antenatal
appointments (Step 4) to identify any concerns for their wellbeing or that of the baby, and
thus inform decisions about potential hospital admission. A range of clinical signs and
markers are assessed, including blood pressure monitoring, biochemical and hematological
investigations (e.g. creatinine, alanine transaminase, platelet count), signs of eclampsia,

pulmonary oedema, and fetal compromise amongst others.

Conservative outpatient management in hospital or the community continues until 34 weeks
of pregnancy, unless there is clinical and test evidence of severe hypertension or potential
harm to the baby. Antihypertensive drugs (labetalol, methyldopa or nifedipine) are given,
with a target systolic blood pressure of 135 mmHg. Pre-eclampsia can only be cured by
delivering the baby, so women are monitored until an appropriate time for delivery is

reached.

NICE’s guideline on hypertension in pregnancy (NG133) proposes optional use of risk
prediction models to guide decisions about maternal care. Two validated models are
recommended, the fullPIERS (to be used at any time during pregnancy) or the PREP-S (for
use only up to 34 weeks of pregnancy). Use of these models should be in addition to the full

clinical assessment that women receive to assess their risk of adverse outcomes.
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PIGF-based testing

Tests are available that measure the amount of PIGF in blood plasma or serum during
pregnancy. PIGF is a protein involved in placental angiogenesis (the development of new
blood vessels) and levels rise during the course of pregnancy, reaching a plateau at 26 to 30
weeks gestation. Abnormally low levels of PIGF during pregnancy may indicate placental
dysfunction associated with pre-eclampsia. Some PIGF tests measure soluble FMS-like
tyrosine kinase-1 (sFlt-1), an anti-angiogenic protein which disables proteins, such as PIGF,
which are associated with blood vessel formation. In cases of pre-eclampsia levels of sFlt-1

are higher than normal.

The purpose of PIGF-based testing (i.e. PIGF or sFlt-1/PIGF tests) is to aid standard clinical
assessments that women with suspected pre-eclampsia receive, with the aim of providing an
earlier and more accurate diagnosis. In turn, this diagnostic information can inform more
appropriate care decisions, such as avoiding hospital admission in women with low risk of

developing pre-eclampsia.

As mentioned above, NICE DG23 includes four commercially available tests to aid diagnosis

of pre-eclampsia. We describe each of these below.

The Triage PIGF test (Quidel) is a fluorescence immunoassay to be used with the Quidel
Triage Meter for the quantitative determination of Placental Growth Factor (PIGF) in EDTA
anticoagulated plasma specimens. The company states that it can be used at the point of
care and in the laboratory, taking less than 30 minutes to run. The test is used in conjunction
with other clinical information as an aid in the diagnosis of preterm pre-eclampsia and as an
aid in the prognosis of delivery, in women presenting with signs and symptoms of pre-
eclampsia after 20 weeks and prior to 35 weeks of gestation. The test has a limit of detection

of 9 pg/mLand a measurable range of 12 to 3000 pg/mL.

The Elecsys immunoassay sFlt-1 / PIGF ratio (Roche Diagnostics Ltd) measures the
relative amounts of PIGF to soluble FMS-like tyrosine kinase-1 (sFlt-1; also known as
VEGFR1) in serum samples from women with suspected pre-eclampsia. The ratio is formed
by combining the results from two electrochemiluminescence immunoassays (the Elecsys
PIGF and Elecsys sFlt-1 assays) which are compatible with the Roche Cobas e automated

clinical chemistry analysers.

The sFIt-1/PIGF ratio is intended for use as an aid in the diagnosis of pre-eclampsia in

conjunction with other diagnostic and clinical information. In addition, the sFlt-1/PIGF ratio is
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intended for use as an aid in short-term prediction of preeclampsia (rule-out and rule-in) in
pregnant women with suspicion of preeclampsia in conjunction with other diagnostic and

clinical information.

The Elecsys sFlt-1 assay has a limit of detection of 10 pg/mL(measuring range 10 to 85,000
pg/mL) and a limit of quantitation of 15 pg/mL. The Elecsys PIGF assay has a limit of
detection of 3 pg/mL(measuring range 3 to 10,000 pg/mL) and a limit of quantitation of 10
pg/mL.

The DELFIA Xpress PIGF 1-2-3 (Perkin Elmer) can be used as a standalone test or in
combination with the Perkin EImer DELFIA Xpress sFlt-1 test. The DELFIA Xpress PIGF
1-2-3 test is intended for the quantitative determination of PIGF in maternal serum using the
6000 DELFIA® Xpress clinical random access screening platform. The kit is described as
being an aid in screening pregnant women for pre-eclampsia in all trimesters of pregnancy.
In the second and third trimester (which is relevant to this diagnostic assessment), the
company states that PIGF can be used for screening for risk of pre-eclampsia together with

other relevant clinical information.

This DELFIA Xpress sFlt-1 kit is intended for the quantitative determination of sFIt-1 in
maternal serum using the 6000 DELFIA® Xpress random access immunoanalyzer. The ratio
of sFIt-1/PIGF may be used as an aid in diagnosis of pre-eclampsia and for short term
prediction of suspected pre-eclampsia together with other biochemical and clinical

information.

Using the DELFIA Xpress PIGF 1-2-3 test alone, the process time for first results is 30
minutes. Using both DELFIA Xpress PIGF 1-2-3 and sFlt-1 together takes approximately
31.5 minutes for the first sFlt-1/PIGF ratio result. The instrument is able to process samples

simultaneously, leading to approximately 40 results per hour throughput.

The DELFIA Xpress PIGF 1-2-3 assay has a limit of detection of 1.9 pg/mLand a limit of
quantitation of 3.3 pg/mL(measuring range 1.9 to 4000 pg/mL). The DELFIA Xpress sFlt-1
has a limit of detection of is 3.79 pg/mLand a limit of quantitation of 7.6 pg/mL(measuring
range 3.79 to 19500 pg/mL).

The BRAHMS PIGF plus Kryptor test (ThermoFisher) can be used as a stand-alone test
or together with ThermoFisher BRAHMS sFlt-1 Kryptor test. The BRAHMS sFit-1 Kryptor

/ BRAHMS PIGF plus Kryptor PE ratio is formed by combining the results from 2 automated
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immunofluorescent sandwich assays, the BRAHMS sFlt-1 Kryptor and BRAHMS PIGF plus
Kryptor assays. The assays are indicated for the quantitative determination of sFlt-1 and
PIGF in serum samples and are compatible with the BRAHMS Kryptor compact plus
analyser and the Kryptor Gold immunoanalyser. The BRAHMS sFlt-1 Kryptor / BRAHMS
PIGF plus KRYPTOR PE ratio is intended to be used to confirm or exclude diagnosis of pre-

eclampsia after 20 weeks gestation.

When using the Kryptor Gold Immunoanalyser it takes 29 minutes for the first BRAHMS sFlt-
1 Kryptor / BRAHMS PIGF plus Kryptor ratio result, and then a further 90 seconds for each

additional result

The BRAHMS sFlt-1 Kryptor assay has a limit of detection of 22 pg/mL (measuring range 22
to 90,000 pg/mL) and a limit of quantitation of 34 pg/mL. The BRAHMS PIGF plus Kryptor
assay has a limit of detection of 3.6 pg/mL (measuring range 3.6 to 7000 pg/mL) and a limit

of quantitation of 6.9 pg/mL.

1.3 Current service provision

NICE’s 2016 diagnostic guidance recommending PIGF-based testing applies to the Triage
PIGF test and the Elecsys immunoassay sFlt 1/PIGF ratio test but, due to insufficient
available evidence at that time, a recommendation for use of the two other available tests (-
The DELFIA Xpress PIGF 1-2-3 test and BRAHMS sFlt-1 Kryptor/BRAHMS PIGF plus

Kryptor PE ratio) was not made.

NICE’s guidance makes recommendations for further research to inform aspects of PIGF-

based testing where evidence to inform guidance was lacking. These were:

e The diagnostic accuracy and analytical validity of the DELFIA Xpress PIGF 1-2-3 test and
BRAHMS sFlt-1 Kryptor/BRAHMS PIGF plus Kryptor PE ratio (Research recommendation
1.3).

¢ Rule in pre-eclampsia using the Triage PIGF test, and the Elecsys immunoassay sFlt-
1/PIGF ratio (Research recommendation 6.2)

e Use of repeat PIGF-based testing for suspected pre-eclampsia (Research

recommendation 6.1)

Since NICE’s guidance was published in 2016, further research evaluating use of PIGF-
based testing has been conducted, some of which has been published and some currently
on-going. A scoping review of the evidence by NICE in the autumn of 2020 identified several

relevant new studies, including large UK-based randomised controlled trials (RCTs)
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reporting maternal, fetal, neonatal and perinatal outcome measures. New published data
from existing studies was also identified. An update of the NICE guidance was therefore
agreed (DAP53). Likewise, this report updates the Diagnostic Assessment Report (DAR) by
Frampton et al. (2016)” which informed the 2016 NICE guidance (hereafter, we refer to this
report as the previous DAR). This current report is based on a research protocol (registered
on the PROSPERO database), which describes, a priori, the scope, decision problem and
methods to be used. In the next section we describe the decision problem for this NICE

appraisal.

2 DEFINITION OF THE DECISION PROBLEM

The decision problem is based on NICE’s scope for this update appraisal, issued in
November 2020.2 The scope is similar to that of the original appraisal in terms of relevant

diagnostic tests, population, comparator tests and outcome measures.

21 Decision problem

The tests under evaluation (the index test) are:

e The Triage PIGF test (Quidel)

The Elecsys immunoassay sFlt-1 / PIGF ratio (Roche Diagnostics Ltd)

The DELFIA Xpress PIGF 1-2-3 test / DELFIA Xpress sFlt-1 kit (Perkin Elmer)

e The BRAHMS sFlt-1 Kryptor / BRAHMS PIGF plus Kryptor PE ratio (ThermoFisher)
Scoping work undertaken by NICE and the EAG did not identify any other tests relevant to

this appraisal which have become commercially available since 2015.

Each test will be evaluated when used in addition to standard clinical assessment, to
diagnose pre-eclampsia in between 20 weeks and 36 weeks and 6 days of pregnancy. We
interpret “use in addition to clinical assessment”, as worded in the scope, to mean that the
results of the test were assessed by the treating clinician(s) alongside observation of
standard clinical signs and symptoms, and together this information informed subsequent
care decisions, such as hospitalisation. As we will discuss later in this report, not all studies
potentially relevant to the systematic review of test accuracy and clinical effectiveness
provided clinicians with results of the PIGF tests to inform care decisions. We therefore
categorize use of the tests in the studies as being:

e “add-on”, in which the results of a test were used alongside standard clinical

assessment to diagnose pre-eclampsia and inform subsequent care decisions. In

these studies, test results are revealed to the clinician.
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o ‘“standalone’, in which test results were used to diagnose pre-eclampsia but were
not used alongside standard clinical assessment to inform care decisions. In these

studies, test results are concealed from the clinician.

Both types of study are included in this report, with the primary focus on the evidence for
add-on use of the tests to reflect how the test is used in clinical practice. We regard
standalone test studies as providing supportive evidence of the diagnostic/prognostic

accuracy of the tests.

The population of relevance to the decision problem is pregnant women, between gestation
week 20 and gestation week 36 plus 6 days, who, on the basis of screening tests and clinical
symptoms, are suspected of having pre-eclampsia. This is usually based on the presence of
hypertension plus other signs or symptoms, including proteinuria, haematological
abnormalities, frontal headache, severe pain just below the ribs, vision problems, vomiting,

and/or sudden swelling of the face or hands.

Key relevant subgroups of interest include pregnant women with comorbidities such as
chronic hypertension, severe hypertension, pre-existing or gestational diabetes, renal
disease, and/or autoimmune disease; gestational stage (between 20 weeks and 34 weeks
plus 6 days of pregnancy; between 35 weeks and 36 weeks and 6 days of pregnancy), and
multiple pregnancy. Test results may be impacted by ethnicity and maternal weight, where

data are available these variables will be taken into account.

The comparator of interest is no further clinical assessment (beyond assessments already
done, such as blood pressure measurement, urinalysis and fetal monitoring) to diagnose

pre-eclampsia and inform subsequent decisions about care.

The outcome measures of relevance fall into three main categories:
¢ Intermediate outcomes, including diagnostic/prognostic accuracy of the tests;
concordance between PIGF-based tests; time to diagnosis; and clinical decisions
(e.g. number of women admitted to hospital, length of in-patient hospital stay; time to
delivery).
e Clinical outcomes, in terms of morbidity and mortality, at the maternal, fetal, and
neonatal level.

e Patient-reported outcomes, including health related quality of life (HRQoL).
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A list of all relevant outcome measures is given in section 3.2 Inclusion and exclusion criteria.

2.2 Overall aims and objectives of assessment

The aim of this report is to assess the clinical effectiveness and cost-effectiveness of PIGF-
based tests to aid the clinical diagnosis of pre-eclampsia in women presenting with

suspected pre-eclampsia between 20 weeks and 36 weeks and 6 days of pregnancy.

The objectives of this report are to update the systematic review of diagnostic test
evaluations, the systematic review of cost-effectiveness studies and the decision analytic
model-based economic evaluation reported in Frampton et al.(2016)” and which informed
NICE’s 2016 diagnostic guidance (DG23).6 This results of this update will inform NICE’s
2021 review of the 2016 guidance (DAP53).

3 METHODS

3.1 Identification of studies

The comprehensive literature search strategy used in the previous DAR’ was updated,
refined, pilot tested and implemented by an experienced information specialist. This search
strategy informs the systematic review of test accuracy and clinical effectiveness (Section 4,
Results of the systematic review of test accuracy and clinical effectiveness) and the
systematic review of cost-effectiveness (Section 5.1 Systematic review of cost-

effectiveness).

The following sources were searched (search strategies for all sources are in Appendix 1):

e Bibliographic healthcare databases: MEDLINE (Ovid), including Epub Ahead of Print, In-
Process & Other Non-Indexed Citations; Embase (Ovid); Cochrane Library
(cochranelibrary.com) for the Cochrane Database of Systematic Reviews (CDSR) and
the Central Register of Controlled Trials (CENTRAL); Web of Science for the Science
Citation Index Expanded (SCI-EXPANDED) and the Conference Proceedings Citation
Index — Science (CPCI-S); International HTA Database (INAHTA); Epistemonikos
(epistemonikos.org).

o Citation searching: the references of all systematic reviews identified in the database
searches were checked for relevant studies.

¢ Relevant conference proceedings: American Heart Association (formerly the American
Society of Hypertension); British and Irish Hypertension Society; European Society of

Hypertension; International Society for the Study of Hypertension in Pregnancy;
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International Society for Prenatal Diagnosis (ISPD) International Conference on Prenatal
Diagnosis and Therapy; Fetal Medicine Foundation.

o Relevant websites: British Maternal and Fetal Medicine Society; Royal College of
Obstetricians and Gynaecologists; American College of Obstetricians and
Gynaecologists; International Society of Perinatal Obstetricians; Society for Maternal-
Fetal Medicine; Action on Pre-Eclampsia; Pre-Eclampsia Foundation; National Childbirth
Trust; Cochrane Pregnancy and Childbirth Group; Tommy’s; European Foundation for
the Care of Newborn Infants; Fetal Medicine Foundation; British Association of Perinatal
Medicine.

e Other grey literature and research in progress: PROSPERQO register of systematic
reviews; BePartOfResearch (formerly the UK Clinical Trials Gateway); Clinical
Trials.gov; Pregnancy Research Review Subgroup of the UK Clinical Research Network
Portfolio Database; NIHR Clinical Research Network Portfolio.

o Study authors: when it was necessary to contact a study author to request information
not available in their study publications, we also took the opportunity to request details of
any other published or unpublished reports of their study. We made requests for details

of relevant ongoing studies and studies conducted by the test manufacturers, via NICE.

All databases were searched for the period at the start of 2015 to 18th March 2021. As the
searches for the previous DAR covered the period up to March 2015, this brief overlap in
search periods was intentional to reduce the likelihood of any studies published in early 2015
from being inadvertently missed by either review. We removed any duplicate references
from our search which had been identified by the previous review search. Conference
proceedings were hand-searched from 2016 to 2020. All searches were limited to the

English language.

As the search strategy for the review of test performance did not limit to any particular study
type or outcome, the same search results were reviewed for the economic evaluations. In
addition, a separate search for health-related quality of life (HRQoL) was carried out. (see

5.1.1, Systematic review of economic studies)

3.2 Inclusion and exclusion criteria

The eligibility criteria for this systematic review are:
e Study design: primary research evaluations of PIGF-based tests, regardless of study

design.
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Population: women presenting with suspected pre-eclampsia between 20 weeks and
36 weeks plus 6 days of pregnancy. Where a study a population comprised women with
suspected pre-eclampsia and women suspected of other, related, conditions, we
required that the study reported a subgroup analysis of those with suspected pre-
eclampsia, or that >70% of the study population had suspected pre-eclampsia. Since
2019, the NICE guideline NG133? has included suspected fetal compromise as
suggestive of pre-eclampsia and clinical experts to the EAG confirmed that fetal growth
restriction (FGR) can also suggest possible pre-eclampsia. Therefore, studies
comprising women with either suspected pre-eclampsia and/or suspected FGR were
eligible for inclusion included in the review.

Index test: any of the following four PIGF-based tests when used in addition to standard
clinical assessment:

o Triage PIGF test;

o Elecsys immunoassay sFlt-1/PIGF ratio;

o DELFIA Xpress PIGF 1-2-3 test with or without the DELFIA Xpress sFlt-1 test;

o BRAHMS sFlt-1 Kryptor/BRAHMS PIGF plus Kryptor PE ratio.

As stated earlier, our interpretation of “use in addition to standard clinical assessment” is
that the results of the test were assessed by the treating clinician and used, alongside
standard clinical assessment, to inform the diagnosis of pre-eclampsia and subsequent
care plans. However, we note that key studies included in the previous DAR’ including
PELICAN, PETRA, and PROGNOSIS (and thus the evidence which informs the existing
NICE guidance on PIGF testing in pre-eclampsia), did not evaluate the diagnostic
accuracy of the tests when used alongside standard clinical assessment. These studies
would therefore not be eligible for inclusion in this appraisal update. To ensure continuity
between the original appraisal and the current appraisal we classify studies in which the
tests are assessed for diagnostic or prognostic/predictive accuracy but the results did
not inform care decisions, as being “standalone” test use studies. We include standalone
studies in the review to provide supportive evidence to “add-on” studies which assess
the use of the test alongside standard clinical assessment.

Reference standard: for diagnostic accuracy of pre-eclampsia, the reference standard
was standard clinical assessment according to local, national or international guidelines,
including blood pressure measurement, urinalysis, and fetal monitoring. For prognostic
accuracy of maternal and/or neonatal/fetal outcomes the reference standard should be
appropriate to the particular outcome.

Test performance outcomes, any one or more of the following: diagnostic accuracy;

prognostic accuracy; concordance between tests; time to test result; impact of test result
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on clinical decision making; test failure rate; time to diagnosis; proportion of people
diagnosed with pre-eclampsia; time to onset of pre-eclampsia and/or eclampsia;
proportion of people returned to less intensive follow-up; number of people admitted to
hospital; length of in-patient hospital stay; time to delivery; gestation at diagnosis of pre-
eclampsia; use of antihypertensive drugs, health related quality of life.

¢ Maternal morbidity and mortality outcomes, for example: biochemical abnormalities;
haematological abnormalities; liver failure; renal failure; disseminated intravascular
coagulation or thrombosis; stroke; eclampsia; HELLP syndrome; severe hypertension;
emergency caesarean.

¢ Neonatal/fetal morbidity and mortality outcomes, for example: breathing difficulties;
chronic lung disease; gestational age at delivery; growth at delivery; weight at delivery;
intracranial haemorrhage; late onset infection; necrotising enterocolitis; neonatal unit

length of stay, neonatal resuscitation; preschool developmental delays.

These criteria were applied using an inclusion/exclusion worksheet (Appendix 2) to the titles
and abstract (where available) by two reviewers independently. Their screening decisions
were compared and discrepancies resolved through discussion or with the opinion of a third
reviewer where necessary. The full text articles of references judged to be potentially
relevant were screened in further detail criteria by one reviewer and checked by a second,
before reaching a final judgement (again, with the opinion of a third reviewer where

necessary).

3.3 Data extraction strategy

Relevant data were extracted from each included study into a structured data extraction
template in MS Word, customised, where necessary, to the type of study and evidence
relevant to this review. Data extraction of each included study was performed by one
reviewer, and checked for accuracy and interpretation by a second reviewer. Any
discrepancies between the two reviewers were resolved through discussion, and instances
where agreement between the two reviewers could not be reached the judgement of a third
reviewer was sought. The finalised data extraction forms for each study are lengthy and it is
not practical for them to be included in appendices to this report. However, in the interests of
transparency, they will be considered for inclusion as supplementary information to this

report in the NIHR Journals Library.

3.4 Risk of bias and study quality assessment

We critically appraised the risk of bias and methodological quality of the included add-on

studies using criteria relevant to the type of study design and to the type of study findings
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reported. (NB. It was not practical in the time available to critically appraise the included
standalone studies. However, we describe the general methodological strengths and
limitations of these studies, when relevant, later in this report (see section 4.1.1 Quantity and

quality of research available and Appendix 5 Standalone test studies).

Add-on studies reporting the diagnostic/prognostic accuracy of PIGF-based testing were
appraised using the QUADAS 2 tool, tailored to the scope of this study (as recommended by
the QUADAS 2 authors). QUADAS 2 is designed for assessing the methodological quality of
a diagnostic evaluation study in terms of its potential risk of bias, and its applicability to the
review question. Risk of bias and applicability are assessed across four key study domains:
patient selection, index test, reference standard, and flow of patients through the study and

timing of the index test(s) and reference standard.

Add-on studies reporting clinical effectiveness outcomes were appraised by one of two sets

of criteria relevant to their design:

RCTs were appraised using the Cochrane Risk of Bias tool for randomised trials (version 1).
This is a validated and widely used tool designed for use in systematic reviews to assess the
potential risk of bias in RCTs of health interventions. The tool covers six domains of bias:

selection bias, performance bias, detection bias, attrition bias, reporting bias, and other bias.

Non-randomised studies (observational studies) were appraised using the Cochrane
Effective Practice and Organisation of Care (EPOC) risk of bias criteria for non-randomised
studies. Where a study reports both diagnostic/prognostic accuracy and clinical
effectiveness outcomes we appraised the evaluation of accuracy using QUADAS?2 and the
evaluation of clinical effectiveness outcomes using the tool most appropriate to the study

design (i.e. RCT or observational study).

Each study was critically appraised by one reviewer and checked by a second reviewer, with
any differences in judgement resolved through discussion. Where agreement between the
two reviewers could not be reached through discussion, the judgement of a third reviewer

was sought.

The results of the critical appraisal of the add-on studies are summarised in Section 4.1.2.0
Critical appraisal of risk of bias and applicability of test accuracy. The finalised critical
appraisal forms for each study will be considered for inclusion as supplementary information

to this report in the NIHR Journals Library.
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3.5 Method of data synthesis

As we discuss later in this report (see section 4) the studies included in the systematic
review are heterogeneous with regard to factors such as study design; population
characteristics (e.g. gestational age at presentation); criteria used to define pre-eclampsia;
measurement and definition of clinical effectiveness outcomes; whether or not PIGF test
results were used alongside standard clinical assessment to inform diagnosis and
subsequent care decisions. Our intention, as expressed in the study protocol, was to meta-
analyse the study results where data allowed. Our assessment of the evidence meeting the
review’s inclusion criteria was that meta-analysis would not be feasible due to the limited
availability of sufficiently similar outcome data across the studies. Furthermore,
methodological guidance cautions against include random and non-randomised trial data
from intervention studies within the same meta-analysis. Thus, separate meta-analyses
would be required for the random and non-randomised evidence included in this review, and
the resulting sparse distribution of clinical effectiveness outcome data across these two sets
of analyses would increase uncertainty in effects. Therefore, in common with the previous
DAR,” we provide a structured narrative synthesis of the included studies, summarising their

results using textual description and data tables.

The synthesis of results of the add-on studies are presented from Section 4.1.2 Assessment
of test accuracy to Section 4.1.13 Assessment of health-related quality of life (HRQoL)
outcomes. Within these sections we also present brief key findings of the standalone
studies, where available, alongside the add-on studies to provide context. The results of the
standalone studies themselves are presented in more detail in Appendix 5 Standalone test

studies.

4 ASSESSMENT OF DIAGNOSTIC TEST AND CLINICAL
EFFECTIVENESS STUDIES

4.1 Results of the systematic review of test accuracy and clinical

effectiveness

41.1 Quantity and quality of research available

After removing duplicate references, a total of 1902 potentially relevant references were
identified from our literature searches (run in November 2020) and information submitted to
NICE by the companies. Independent screening of titles and (where provided) abstracts by

two reviewers determined that 1699 of these references did not meet the inclusion criteria,
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whilst the full text reports of the remaining 154 references were obtained for further
screening. Where necessary we contacted study authors for further information to enable us
to determine whether or not their study met our inclusion criteria. Independent screening of
the full text reports by two reviewers identified a total of 43 publications reporting a total of 21

studies which met the inclusion criteria for the systematic review.

We re-ran the database literature search on 18" March 2021 to identify any relevant
literature published since the search we did in November 2020. We identified a further 130
unique references which were then independently screened by two reviewers, of which 121
did not meet the inclusion criteria. Screening the full text publications of the remaining nine
references identified four that met the inclusion criteria for the systematic review, four that
did not meet the inclusion criteria, and one reporting insufficient information to determine
eligibility (NB. We did not receive a response from the study author to our request for
clarification). Two of the four references that met the inclusion criteria provide analyses of
studies already included in the review® '°, and two which report studies not already

identified'" 12,

In summary, the combined November 2020 and March 2021 literature searches identified a
total of 1974 references, of which 1877 were excluded on title and abstract, and 163 were
subjected to full-text screening (reasons for exclusion are given in Appendix 3). Twenty-four
unique studies, reported in a total of 44 publications, met the inclusion criteria for the
systematic review. Of the 24 included studies, seven were excluded post-hoc, primarily
because of limited generalisability to practice in England (as explained below). The final total

number of studies included in the systematic review is therefore 17 (Table 1).
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Records included in
the previous review
n=13

A4

Records identified through
database searches
n=2521

Records identified through
other sources
n=66

\4

n=1974

Records after duplicates removed

A 4

Records screened

n=2040

Records excluded
n=1877

!

Full-text records
assessed for eligibility
n=163

v

v

New records included
in the review
n=44

Full-text records excluded with
reasons
n=119
Not primary research (n=11);
Non-English language (n=1);
Ineligible population (n=76);
Ineligible biomarker(s) (n=1);
Ineligible test OR ineligible test
setting (n=1); Ineligible
comparator/reference standard
(n=15); No relevant outcomes
(n=5); Conference abstract with
insufficient information (n=2);

Insufficient information (n=7)

NEW studies included
n=24

Studies excluded post-hoc
due to limited generalisability

n=7

Final total number of studies included in this review n=17
e Add-on studies (PIGF-based test is used alongside standard clinical
assessment for diagnosis and care decisions): n=7
o Standalone studies (PIGF-based test is not used alongside standard

clinical assessment for diagnosis and care decisions): n=10

Figure 2 Flow chart for the identification of studies in the systematic review of test

accuracy and clinical effectiveness
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Table 1 Overview of studies included in the systematic review of test accuracy and

clinical effectiveness

Xpress test

No studies met the inclusion criteria

Test Studies included (design) and type of outcomes assessed
Add-on test Standalone test
(result revealed to clinicians and (result concealed from clinicians and used
used alongside standard clinical alone in statistical analyses for predicting
management) outcomes)
Triage PIGF | Test accuracy and comparative Test accuracy outcomes:
test clinical outcomes: e PELICAN '3 | PEACHES %
e PARROT ¥ (cluster RCT) @ (prospective observational study;
Comparative clinical outcomes: PEACHES included a cohort of from
e MAPPLE '8 (prospective cohort the PELICAN study)
study, comparing to PELICAN e PETRA %>° (prospective cohort study)
cohort) ® e COMPARE * (retrospective analysis
Test accuracy outcomes: of blood samples from three
e Ormesher 2018 " (single group, prospective cohort studies) °
prospective clinical evaluation;
high-risk pregnancies only)
Elecsys Test accuracy and comparative Test accuracy outcomes:
sFIt-1/PIGF | clinical outcomes: e PROGNOSIS 3¢42 (prospective
ratio e INSPIRE %' (RCT) @ observational study)
Comparative clinical outcomes: e PROGNOSIS Asia “*# (prospective
e PreOS ** (before- and after- observational study)
study design) ¢ e ROPE * (prospective cohort study)
Test accuracy outcomes: e Baltajian 2016 “® (prospective cohort
e Binder 2020 * (single cohort; study)
retrospective analysis; twin e Wang 2021 "' (prospective cohort
pregnancies only) © study)
e Salahuddin 2016 * (case control
study)
e Saleh 2016 (prospective cohort study)
e COMPARE * (retrospective analysis
of blood samples from three
prospective cohort studies) ©
BRAHMS Test accuracy outcomes: Test accuracy outcomes:
Kryptor sFlt- | ¢« Andersen 2019 “8 (single cohort; | ¢ Salahuddin 2016 *’ (case control
1/PIGF ratio retrospective study) study)
Test accuracy outcomes:
Delfia e COMPARE * (retrospective analysis

of blood samples from three
prospective cohort studies) ©
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Underlining denotes studies from which test accuracy and clinical effectiveness data inform our economic
model base case

‘Comparative clinical outcomes’ means that the study compared outcomes between the PIGF-based test
used as an adjunct to standard clinical assessment (i.e. it was revealed to clinicians) to standard clinical
assessment alone (i.e. when the PIGF-based test result was concealed from clinicians).

RCT, randomised controlled trial.

a compared outcomes between a trial arm where participants received standard clinical management and a
PIGF-based test and the test result was revealed to clinicians and informed their clinical decision-making,
and an arm where participants received standard clinical management and a PIGF-based test but the result
was concealed from clinicians and did not inform clinical decision-making.

b included unadjusted and adjusted comparisons between the MAPPLE cohort where PIGF test results were
revealed to clinicians and care was provided according to guidance that took into account the result and the
PELICAN cohort where clinicians were not informed of the result. 1821

¢ blood samples collected during three prospective cohort studies (PEACHES, PELICAN-1 and PELICAN-2)
were retrospectively tested using the Triage, Elecsys and DELFIA tests.

d clinicians recorded their intended clinical procedures for each participant before receiving the sFIt-1/PIGF
ratio result. They were then informed of the result and they confirmed or revised their clinical decisions.

¢ study examined the use of the sFIt-1/PIGF ratio test to predict delivery due to pre-eclampsia. Results were
revealed to clinicians, but the study authors state that due to the clinical guidance that clinicians followed,
the result was unlikely to influence their decisions about delivery.

4111 Studies excluded post hoc

As mentioned earlier, of the 24 studies which met the inclusion criteria, we subsequently
excluded seven studies because, on further assessment, we judged them as being of limited
generalisability to the diagnosis and management of suspected pre-eclampsia in England.
All seven studies evaluated standalone use of the PIGF-based tests (i.e. the test result did
not inform diagnosis or care decisions alongside standard clinical assessment). As we
explain below, these studies do not appear to address evidence gaps not already covered by
the included studies in this review:

e Three studies (Alvarez-Fernandez et al. 2014, “° Alvarez-Fernandez al. 2016 %° and
Lafuente-Ganuza et al. 2020)%" employed cut-offs for the Elecsys sFlt-1/PIGF ratio
which are outside the companies’ recommendations and the NICE scope (cut-offs
23, 45, 178 and/or 372). One of these, Alvarez-Fernandez et al. 2014,*° was included
in the previous DAR.

e Two studies (Ukah et al. 2017°2 and Manriquez Rocha 20185%%) of the Triage PIGF
test conducted in Mozambique are unlikely to reflect practice in England. Most of the
outcomes reported in these studies were reported by other included studies
(including UK-based studies), thus they did not address any key data gaps in our

review.
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e A study by Soundararajan et al. 2021'2 was conducted in a low healthcare resource
setting in India and is unlikely to be reflective of the management of suspected pre-
eclampsia in England.

e A study by Ohkuchi et al.”® reported a subgroup analysis of the Elecsys sFlt-1/PIGF
ratio for Japanese patients in the in the PROGNOSIS Asia study whose gestational
age at enrolment was 18*° to 36*® weeks (NB. This is not fully consistent with the
NICE scope) and who were enrolled according to specific local guidelines on blood
pressure. The results of this study are consistent with those reported for the main
PROGNOSIS Asia study and therefore this study does not address an evidence gap
in this systematic review.

4.1.1.2 Classification of included studies as add-on (test results revealed) or

standalone (test results concealed)

The 17 studies included in the systematic review were categorised according to whether or
not the results of the tests were used alongside standard clinical assessment (Table 1), as
follows:
¢ “add-on” studies n=7. The results of PIGF-based tests were used alongside standard
clinical assessment to diagnose pre-eclampsia and inform subsequent care
decisions. In these studies, test results are revealed to the treating clinician.
o ‘“standalone” studies n=10. The results of PIGF-based tests were not used
alongside standard clinical assessment to inform diagnosis and subsequent care

decisions. In these studies, test results are concealed from the treating clinician.

As discussed earlier, the studies of add-on tests are directly relevant to the NICE scope and
companies’ recommendations, which specify that the PIGF-based test results should be

used alongside standard clinical assessment for suspected pre-eclampsia.

The studies of standalone tests, though not directly relevant to the scope, provide the “next
best” evidence for the diagnostic/prognostic accuracy of the tests. The standalone set of
studies features three key studies included in the previous DAR’ and thus which informed
the original NICE guidance on this topic (NICE DG23) (PETRA* 27, PELICAN™ 2" and
PROGNOSIS 3%42),

In the following sub-sections we describe the characteristics of the included studies and

appraise their methodological quality and risk of bias, focusing primarily on the add-on
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studies. In the final sub-section (4.1.1.12) we provide a narrative summary of two add-on
studies: the PARROT study (Triage PIGF test) and the INSPIRE study (Elecsys sFlt-1/PIGF
ratio test). These are two large UK-based RCTs which we have prioritised for their
comprehensiveness, methodological rigour and relevance to the NHS, to inform the base

case in our economic evaluation of the cost-effectiveness (see Section 4.1.1.12)

Further detail of the characteristics of the standalone studies can be found in Appendix 5.

4.1.1.3 Characteristics of the add-on test studies

Five of the seven add-on test (result revealed) studies were prospective, and the other two
retrospective studies. Three of the seven studies, PARROT'®, MAPPLE"® (Triage test) and
INSPIRE?? (Elecsys sFlt-1/PIGF ratio), included a comparison between a test result revealed
arm and a test result concealed arm, either as separate randomised trial arms (PARROT'S,
INSPIRE??) or as an indirect unadjusted comparison (MAPPLE'). In the concealed groups,
participants had blood samples taken for a PIGF-based test, but the results were concealed
from clinicians and were not incorporated into clinical decision making. Care for these

participants followed standard clinical management.

Additionally, the PreOS study** compares the clinicians’ decisions recorded both before and
after receiving the test results, at which point they could chose to amend their original. All
studies took place in Europe: Germany, Austria, Denmark and the UK (with one Australian
site in the MAPPLE study'®). The larger, comparative studies took place in the UK:
PARROT' with a total study population of 1023 and INSPIRE®? with a total study population

of 370. An overview of the design of these add-on studies is in Table 2 below.

Table 2 Overview of the included studies of add-on tests (result revealed)

Study Location Design Comparator Total population Outcome
(centres) analysed types
Triage PIGF test
PARROT'" | UK Multicentre, RCT: Total: 1023 Test accuracy;
(11 maternity | pragmatic, intervention arm | (allocated) comparative
units) stepped- for revealed Intervention: 576 clinical
wedge cluster | result; Comparator: 447 outcomes
RCT comparator arm
for concealed
result.
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MAPPLE' | UK, Prospective Unadjusted and | Total pregnancies: Comparative
Germany, cohort study adjusted 396 clinical
Austria, and analysis (Liverpool: 241; outcomes
Australia between the Osnabriick: 115;
(4 centres) MAPPLE study | Salzburg: 26;
cohort for Adelaide: 14)
revealed results | Total infants: 433
and the
PELICAN study
cohort for
concealed
results.
Ormesher UK Prospective N/A — single 260 Test accuracy
20187 (1 hospital) cohort study cohort study
Elecsys sFIt-1/PIGF ratio
INSPIRE3? | UK Prospective RCT: Total: 370 Test accuracy;
(1 hospital) randomized, intervention arm | Intervention: 186 comparative
parallel-group, | for revealed Comparator: 184 clinical
controlled trial | result; outcomes
comparator arm
for concealed
result.
PreOS3 Germany Multicentre, Before- and Total: 209 women Comparative
(4 centres) prospective, after-design: enrolled clinical
and open, non- before the sFlt- Full analysis outcomes
Austria interventional 1/PIGF test population: 192
(1 centre) study in result was women
routine clinical | known, Per-protocol
practice clinicians population: 118
documented women
their clinical Safety population:

decisions. Then
the result was
made available,
and the
decisions were
revised or

confirmed.

200 women
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Binder

G (1 centre) analysis of a cohort study pregnancies)

single cohort

Austria Retrospective | N/A — single 164 (twin Test accuracy

BRAHMS Kryptor sFit-1/PIGF ratio

201948 (1 centre) study cohort study

Andersen Denmark Retrospective | N/A — single 300 Test accuracy

The strongest evidence, therefore, comes from the large, UK-based, RCTs, PARROT" for
the Triage test and INSPIRE?? for the Elecsys test, supported by the cohort studies
MAPPLE'® for Triage and PreOS3 for Elecsys. The Binder 2020 study provides data on
multiple pregnancies and is discussed as a sub-group of interest in Section 4.2 of this report.
The evidence for the BRAHMS Kryptor test is limited to a retrospective cohort study,
conducted outside of the UK, currently available only as a conference abstract (Andersen
2019).8 There is no available data for the DELFIA Xpress test used alongside standard
clinical assessment, though we did identify a study of the DELFIA Xpress used as a

standalone test - the COMPARE®® study (see the next sub-section and also Appendix 5).

4.1.1.4 Characteristics of the standalone test studies

The standalone studies introduce a broader international study population to this systematic
review with centres in the USA, Canada, The Netherlands, China, and several other
countries in Asia. The only study to include a UK population is the PELICAN8 2 study (also

a comparator arm for the MAPPLE'® add-on study, as noted above).

All, except one study, were prospective cohort studies with the main difference between
them being whether they were single centre studies with small study populations (Baltajian
2016, Saleh 2016°*), or whether they were large multicentre studies with larger study
populations (PELICAN'2' PETRA?527, PROGNOSIS 3642, PROGNOSIS Asia*?).

The only standalone study providing data on the BRAHMS Kryptor test (Salahuddin 201647)
is also the only case control study, using the remaining evaluable samples from a defined
recruitment period in the ROPE?* cohort (a different recruitment period to the one reported in
ROPE)* and a group of normative control participants which generated reference levels of
angiogenic factors throughout gestation. Test ratio results were reported as a continuous
variable except for a ROC analysis of a subgroup of women presenting <34 weeks (from the
ROPE cohort only) where a cut-off of >85 was used. Therefore, for the purpose of this
review, the relevant data is derived from a single cohort. The test concordance aspect of the
study (BRAHMS/Elecsys) is discussed in section 4.1.3 of this report.
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An overview of the design of the standalone studies is in Table 3 below.

Table 3 Overview of the included studies of standalone tests (result concealed)

evaluable for the

Study Location Design Total population Outcome types
(centres) analysed
Triage PIGF test
PELICAN18 21 UK and Ireland Prospective Enrolled: 649 Test accuracy;
(7 centres) observational Analysed: 625 test concordance
study (PEACHES
validation cohort)
PEACHES — As above for Retrospective Total: 579 As above for
validation PELICAN cohort study PELICAN
cohort? No pre-existing
disease: 456
Chronic
hypertension: 94
Chronic kidney
disease: 29
PETRA2527 USA and Canada | Prospective single | 20*0 to 350 weeks: Test accuracy
(24 centres) cohort Enrolled: N=757
Analysed: N=753
I
I
I
Elecsys sFIt-1/PIGF ratio
PROGNOSIS | Argentina, Prospective, Total: 1050 Test accuracy
o Australia, Austria, | multi-center,
Belgium, Canada, | observational Development cohort:
Chile, Germany, study 500
Netherlands, New Validation cohort:
Zealand, Norway, 550
Peru, Spain,
Sweden, UK.
(30 centres; 1
centre in the UK)
PROGNOSIS China, Hong Prospective, Enrolled: 764 Test accuracy
Asia*? Kong, multi-center,
blinded, non- Analysed: 700
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Japan, Singapore, | interventional primary endpoint
South Korea, and | study analysis.
Thailand.
(25 centres) Analysed: 690
evaluable for
analysis of fetal
adverse outcomes.
ROPE*® USA Prospective Total: 402 Test accuracy
(1 centre) cohort study
Baltajian USA Prospective Enrolled: 103 Test accuracy
201646 (1 centre) cohort study Analysed: 100
Saleh 2016%4 The Netherlands Prospective Total: 107 Test accuracy
(1 centre)* cohort study
Wang 2021 China Prospective Enrolled: 200 Test accuracy
(1 centre) cohort study Analysed: 196

BRAHMS Kryptor sFit-1/PIGF ratio

Salahuddin USA Case control Available samples Test accuracy;
201647 (1 centre) study using from previous cohort: | test concordance
evaluable 412

participants from Normative controls:
a different 434
recruitment period
(to that reported
above in Rana
20184%) within the
ROPE cohort and
normative
controls.
DELFIA Xpress PIGF 1-2-3
COMPARE?30 UK and Ireland Retrospective Total: 396 women Test accuracy;
(combined total of | analysis of Plasma samples: test concordance

20 centres)

samples collected
as part of three
prospective
cohort studies
(PEACHES,
PELICAN-1 and
PELICAN-2).

396;

Serum samples: 244
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*Study centre location(s) not reported, based on author affiliations

In summary, the standalone test studies mainly report test accuracy results and to a lesser

extent test concordance data. Notably, standalone studies provide data for tests where
evidence from add-on studies was limited: BRAHMS Kryptor test (Salahuddin 2016)* and
the DELFIA Xpress PIGF 1-2-3 test (COMPARE)*

4.1.1.5 Approach to add-on test use

There was slight variation between the add-on studies in their approach to testing, in terms

of timing of the test; cut-offs values used; how the revealed test results were used to inform

in patient care; and definitions of pre-eclampsia (Table 4)

Gestational age at testing. This varied from 20*° weeks (PARROT'S, MAPPLE'®,
Ormesher 2018"7), to 24*° weeks (INSPIRE®*, PreOS**, Andersen 2019*), and in
one study testing was performed on a population with a gestational age within an
interquartile range of 30 to 35 weeks (Binder 2020%°). Samples were taken at
presentation or during triage for suspected pre-eclampsia.

Test cut-off values. All studies used the cut-offs recommended by the respective
manufacturers. The Binder 2020% study additionally investigated ratio cut-offs of >80
and >67 and intermediate values of 38 to 80 and 38 to 67 as it was investigating
different sFIt-1/PIGF ratio measures in twin pregnancies. However, only the cut-off of
38 in the Binder 2020% study is assessed in this review because the others do not
match the cut-offs recommended by the manufacturer. Andersen 2019*¢ used cut-
offs of 33 and 85 with the BRAHMS Kryptor test: the cut-off of 85 is in keeping with
the manufacturer recommendations that a measurement >85 is suggestive of pre-
eclampsia and the patient should be delivered within two weeks; the cut-off of 33
correlates with the Roche Elecsys use of the sFlt-1/PIGF ratio to rule out pre-
eclampsia in the short term.

Use of test results to inform care. Four studies (PARROT'S, MAPPLE'®, Ormesher
2018", INSPIRE®?) incorporated test results into local clinical care algorithms; one
study (PreOS**) allowed clinicians to confirm or amend their decisions according to
the test result where the only care recommendations available were the test package
inserts; two studies (Binder 2020%, Andersen 2019%®) stated the test results were
available to physicians or used as an aid to clinical diagnosis but no care algorithms

or care recommendations were reported as being used.
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Diagnostic criteria. The studies that used the test results to aid diagnosis of pre-

eclampsia additionally referred to the following published diagnostic criteria for pre-
eclampsia: two studies (PARROT'®, Binder 2020%) used the ISSHP 2014 criteria®;
one study (Andersen 2019*) used the Danish guidelines based on the ISSHP
criteria, which version is not reported; two studies (INSPIRE®*2, Ormesher 2018'")
referred to both ISSHP 2014° and ACOG 2013% criteria; one study (PreOS**)

referred to their protocol definitions which reference ISSHP 2001°’ criteria for pre-

eclampsia and ACOG 2002%8 for severe pre-eclampsia.
The updated ISSHP 20145 criteria and ACOG 2013% criteria include proteinuria, but

its concomitant presence alongside other criteria is not required. Therefore, the

PreOS study?4, and potentially the Andersen 2019 study*®, used a narrower definition

of pre-eclampsia than the other studies.

Table 4 Overview of the approach to add-on test use

Study Timing of the | Test diagnostic cut- Use of the test in the | Reference standard
tests off(s) revealed arm/cohort | diagnostic criteria
(GA weeks)
Triage PIGF test
PARROT'™ | 20*0to 36*6 PIGF test: A clinical management | ISSHP 2014
Normal: > 100 pg/mL. | algorithm was used in | Statement®®.
Low: PIGF <100 which the PIGF result
pg/mL. Very low: <12 was integrated into
pg/mL. NICE guidance for the
management of
hypertensive
pregnancies.
MAPPLE'® | 20%0 to 346 Derived from Care was provided N/A*
PELICAN'8 study: according to the
- <12 pg/ml (very low) | Liverpool Pre-
- 12—-100 pg/ml (low; eclampsia PIGF
representing <5th Protocol for Maternity
percentile of normal) Assessment Unit
->100 pg/ml (normal) | which provides
guidance according to
PIGF level cut-offs in
addition to blood
pressure and other
test results.
Ormesher | 20*0 to 36*6 PIGF was classified as | A care pathway was ISSHP 20145%5 and
20187 either normal (> 100 developed ACOG 2013°%¢
pg/ml), intermediate incorporating standard | criteria.
clinical management
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(13—-100 pg/ml) or low
(< 12 pg/ml).

guidelines (NICE
CG107% and RCOG
Greentop Guideline
no. 31)89 with inclusion
of the PIGF result.

Elecsys sFIt

-1/PIGF ratio

INSPIRE??

24+0 to 36*6

- <38 for low risk of
developing pre-
eclampsia within 7
days.

- >38 elevated risk of
developing pre-
eclampsia within 7
days.

Post-hoc analysis:

- >85 for ruling in pre-
eclampsia within 4
weeks.

The sFIt-1/PIGF ratio
was incorporated into
a local protocol of
clinical decision
pathways for care of
suspected pre-
eclampsia using a
clinical algorithm.

In line with ISSHP
2014%5 and ACOG
201356 criteria.

PreO0S34 24*0 to birth Investigators were Investigators recorded | Concomitant
aware that 285 was intended clinical occurrence of
“useful in confirming procedures on a proteinuria 22+ by
the diagnosis of pre- device that was data dipstick urinalysis
eclampsia” (p. 3). They | locked and time and elevated blood
received no clinical stamped. On receipt of | pressure (=140
management the sFIt-1/PIGF ratio mmHg systolic
guidelines based on test result they were and/or 290 mmHg
sFIt-PIGF ratio test free to confirm or diastolic,
cut-offs beyond those revise their decisions. reproducible
in the package inserts. | There were no care on two occasions).
recommendations
other than the test
package inserts.
IQR 30 to 35 Cut-off <38 assessed It is reported that the ISSHP 2014
for ruling out delivery test results were Statement.5®
within 1 and 2 weeks available to the
Cut-offs of >80 and physicians. No clinical
>67 and intermediate care algorithm or care
values of 38 to 80 and | recommendations are
Binder 38 to 67 also assessed | referred to.
20203% for predicting delivery

within 1 and weeks,
but results are not data
extracted, as these
cut-offs do not reflect
those specified for the
Elecsys
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BRAHMS Kryptor sFit-1/PIGF ratio

Andersen
201948

24+0 to 37+0

33 and 85 (rationale
and purpose not
reported)

Women had had a s-
FIt1/PIGF ratio test
before being included
in the study. It was
used as an aid to
diagnosis in
conjunction with
clinical assessment.

Danish guidelines
based on ISSHP
criteria.

* MAPPLE was not a diagnostic accuracy study, comparison of clinical outcomes only.

4.1.1.6 Approach to standalone test use

An overview of the diagnostic test aspects of the standalone studies is in Table 5 below.

o Gestational age at testing. Testing was performed from 20+0 weeks in three
studies (PELICAN"'2" PETRA?°2", PROGNOSIS Asia*®), and slightly later in other
studies, from 22 weeks (Saleh 2016%), and from 24 weeks (PROGNOSIS 36-42),

e Test cut-off values. All the standalone studies used PIGF and sFLT-1/PIGF ratio

cut-offs according to the manufacturer recommendations.

o Timing of tests. The blood samples were taken at presentation or triage for

suspected pre-eclampsia, but the immunoassays were run at different timepoints

across the studies: in one study (PELICAN®2") the tests were run but the results

were masked from the clinicians and participants; for most studies (PROGNOSIS 3¢
42 PROGNOSIS Asia**, ROPE*, Baltajian 2016, Salahuddin 2016*') the tests were

not run until after all deliveries and clinical outcomes measured.

o Diagnostic criteria. Criteria used to define pre-eclampsia varied more than for the
add-on studies, including the earlier ACOG 2002% and ISSHP 2001% criteria and/or
the updated ACOG 2013 criteria®® and ISSHP 2014 statement®® (likely due to study

start date). This indicates less consistency in the use of proteinuria as a diagnostic

criterion across the studies.

Table 5 Overview of the approach to standalone test use

Study Timing of the Test Use of the test Reference standard
tests diagnostic diagnostic criteria
(GA weeks) cut-off(s)
Triage PIGF test
PELICAN821 | 20%0 to 34+6 Normal: PIGF | All test meters were | ACOG practice
25" centile for | programmed to bulletin 200258 for
350 to 36*6 gestational produce a masked | pre-eclampsia,
age. Positive, result, indicating severe pre-

54



low: <5th
centile.

Positive, very

low: <12
pg/mL.

satisfactory test
completion only,
without revealing
the value.

All adjudicators of
pregnancy outcome
were masked to
PIGF values so that
the test result could
not influence
delivery decisions.

eclampsia and
superimposed pre-
eclampsia.

ISSHP 200157 for
atypical pre-
eclampsia.

PEACHES —
validation
cohort?4

As above for
PELICAN

PIGF less than
fifth centile for

gestation

Samples were
taken at the time of
suspected disease
to assess the
diagnostic
performance of the
test at the time of
presentation and
were categorized
according to
outcome at
delivery. Plasma
samples were
tested without
awareness of
clinical outcomes.

As above for
PELICAN

PETRAZ527

2070 to 34+6

Pre-term pre-
eclampsia: 12

pg/mL

Pre-term pre-

Blood samples
were frozen and
sent to a central
Alere site for PIGF

Diagnostic
classification based
on modified ACOG
criteria 200258 and

eclampsia measurement. 201356, and pre-
delivering specified in the
within 7 or 14 protocol.
days: 100
pg/mL.
Elecsys sFIt-1/PIGF ratio
PROGNOSI | 24*0to 36%6 sFlt-1/PIGF sFlt-1/PIGF ratio Diagnostic criteria for
© =z ratio cut-off of | measurements each pre-eclampsia-

38

were not available
until after the study.
Results could not
influence clinical
decisions.

related disorder were
based on
international
guidelines, including:
ISSHP 2001°7;
ACOG Practice
Bulletin 200258,
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PROGNOSI | 20*0to 36*6 sFIt-1/PIGF The maternal Based on ISSHP

S Asia*? ratio cut-off of | serum samples 200157 diagnostic
38 were analyzed criteria to align with

retrospectively at 2 | the PROGNOSIS
independent central | study.
laboratories.

Results were

transferred at the

end of the study to

the Roche

biostatistics

department

(Penzberg,

Germany) where

the sFIt-1/PIGF

ratio was

calculated.

ROPE#*® up to 36*° >38 and >85, Blood samples ACOG criteria
based on were collected 201356, including
accuracy data | upon arrival at ACOG criteria for
from prior triage and stored at | diagnosing pre-
studies, to -70°C. eclampsia with
predict pre- Immunoassays severe features.
eclampsia with | were run after all
severe patients had
features. delivered and

outcomes occurred.

Baltajian <37 Normal The samples were | ACOG criteria

201646 (IQR 31 to 35) angiogenic analyzed in a single | 2013%.
profile was batch for
defined as measurement of
patients angiogenic factors
with in blinded fashion
sFIt1/PIGF after delivery and
ratio of <85 after all the
and outcomes were
abnormal achieved by all the
angiogenic patients.
profile was
defined as
sFIt1/PIGF
ratio of >85.

Saleh 2016%

2210 36

Cut-off of >85
for diagnosing
pre-eclampsia
and for
predicting
adverse

Blood samples
were taken at time
of admission,
centrifuged and
stored at -80°C until
analysis. Values of

PE was defined
according to the
ISSHP 200157 criteria
and based on clinical
judgement and
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outcomes and
prolongation of

sFIt-1 and PIGF
were determined

routine laboratory
findings.

pregnancy. after delivery to
prevent any
influence on
clinician decision
making.

Wang 2021"" | 20 to 36 Ratio of >38 Maternal blood 2019 ACOG Practice
predicts pre- from each Bulletin®"
eclampsia participant was
within 4 drawn when they
weeks. were enrolled, left
Ratio of <38 to clot and then
predicts no centrifuged, The
pre-eclampsia | serum aliquots
within 4 were separated and
weeks. stored at -80°C

until being tested.

BRAHMS Kryptor sFit-1/PIGF ratio

Salahuddin IQR 28.7 to 33 sFIt1/PIGF Available samples ACOG criteria

201647 (<34 group) ratio cut-off of | from the ROPE 2013°%,

IQR 33.6 t0 38.0 | 85 study were thawed

(total)

from frozen and
assays performed.
Test results were
not available to
clinicians or
research staff at the
time of data
collection and
entry.

DELFIA Xpress PIGF 1-2-3

COMPARE?® | 20*° to 366

<150 pg/mL
Optimally
derived from
data in this
study.

Available samples
from the
PEACHES,
PELICAN-1 and
PELICAN-2 studies
were processed on
each platform. Both
serum and plasma
samples were
analysed where
available. Whole
aliquots were used
for each index test,
and no sample had
been exposed to a
freeze—thaw cycle.

ISSHP 20145°
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4.1.1.7 Definition of suspected pre-eclampsia in the study populations

The inclusion criteria of this review specify that >70% of the study population should have

suspected pre-eclampsia as the presenting condition. In six of the seven add-on studies all
patients had suspected pre-eclampsia: PARROT'®, MAPPLE'®, Ormesher 2018"7,
INSPIRE?®?, PreOS34, Binder 2020%. (Table 6) This list contains MAPPLE'® and Ormesher

2018'"” which included suspected fetal growth restriction as a presenting condition, which in

itself is a sign of suspected pre-eclampsia as the current NICE guidance includes ‘suspected
fetal compromise’.®> Andersen 2019%, for the BRAHMS Kryptor test, included high risk

pregnancies referred for observation of pre-eclampsia and it was not reported what

constituted high risk. All of the standalone studies comprised only women with suspected

pre-eclampsi

a.

Table 6 Reasons for suspecting pre-eclampsia, add-on studies (result revealed)

was suspected pre-
eclampsia.

Study Proportion of population Reasons for suspected pre-eclampsia
with suspected pre-
eclampsia
Triage PIGF test
PARROT | [All.] Presenting condition Suspected pre-eclampsia was defined as new or worsening
was suspected pre- hypertension, dipstick proteinuria, epigastric or right upper-
eclampsia. quadrant pain, a headache with visual disturbances, fetal
growth restriction, or abnormal maternal blood tests that
indicated disease.
Proportions are reported in participant characteristics.
MAPPLE™ | [All.] Suspected pre- Symptoms/signs included headache, visual disturbances,
eclampsia or fetal growth epigastric or right upper quadrant pain, hypertension,
restriction <35 weeks dipstick proteinuria, or suspected fetal growth restriction.
gestation.
Ormesher [All.] High-risk pregnant A change in maternal condition noted after 20 and <37
20187 women with suspected pre- | weeks’ gestation in women with pre-existing maternal
eclampsia or fetal growth disease and/or an ultrasound scan identified concerns
restriction. regarding placental function.
Elecsys sFIt-1/PIGF ratio
INSPIRE3? | [All.] Presenting condition A clinical suspicion of pre-eclampsia, defined as new onset

elevated blood pressure, or worsening of pre-existing
hypertension or new onset proteinuria/worsening of existing
proteinuria or new onset headache, visual disturbance,
edema or right upper quadrant pain or any other suspicion
of pre-eclampsia.
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PreOS34

[All.] Presenting condition
was suspected pre-
eclampsia.

Suspected based on a variety of reasons, including new
onset of elevated blood pressure, abnormal uterine Doppler
ultrasound result, suspected IUGR, headache and/or new
onset of protein in urine. A fuller list of reasons is provided
in Table 1 in the paper.

Binder
202035

[All.] Presenting condition
was suspected pre-
eclampsia.

Symptoms of pre-eclampsia including

epigastric pain, new-onset edema, new-onset proteinuria
(positive dipstick urine test), elevated liver enzymes
(transaminase levels above the reference range), low
platelet count (<100 000/ 1 L), high blood pressure (=
140/90mmHg), dyspnea, or neurological symptoms of pre-
eclampsia.

BRAHMS Kryptor sFit-1/PIGF ratio

Andersen
201948

High risk pregnancies
referred for observation for
pre-eclampsia; 51/300
(17%) had pre-eclampsia at
the time of the test.

Not reported (conference abstract with limited information).

Table 7 Reasons for suspecting pre-eclampsia, standalone studies (result concealed)

Study

Proportion of
population with
suspected pre-
eclampsia

Reasons for suspected pre-eclampsia

Triage PIGF test

PELICAN'8 21

[All] Inclusion criteria
was all women
requiring evaluation for
pre-eclampsia.

Symptoms or signs of pre-eclampsia included headache,
visual disturbances, epigastric or right upper quadrant pain,
hypertension, dipstick proteinuria, or suspected FGR.

PEACHES -
validation
cohort?4

[All.] The validation
cohort derived from
the PELICAN study
therefore consisted of
all women requiring
evaluation for pre-
eclampsia. Women
were selected if they
had chronic kidney
disease or chronic
hypertension (or both)
or no pre-existing
disease.

As above for PELICAN.

PETRAZ?7

[All] Inclusion criteria
required signs or

Not stated which of the signs and symptoms listed in the
population baseline characteristics raised suspicion of pre-
eclampsia.
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symptoms of pre-
eclampsia.

Elecsys sFlt-1/PI

GF ratio

PROGNOSIS 36
42

[All] Inclusion criteria
specifies women with
suspected pre-
eclampsia.

At least one of the following: New onset of elevated blood
pressure (did not need to be defined hypertension),
aggravation of pre-existing hypertension, new onset of
protein in urine (did not need to be defined proteinuria),
aggravation of pre-existing proteinuria, epigastric pain,
excessive edema/severe swelling (face, hands, feet),
headache, visual disturbances, sudden weigt gain (>1
kg/week in the third trimester, low platelets, elevated liver
transaminases, (suspected) intrauterine growth restriction,
abnormal uterine perfusion detected by Doppler
sonography with mean pulsatility index >95" percentile in
the second trimester and/or bilateral uterine artery notching.

PROGNOSIS
Asia*3

[AlL] Inclusion criteria
specifies women with
suspected pre-
eclampsia.

One or more of the following, new onset of hypertension
(systolic blood pressure [BP] =140 mm Hg or diastolic BP
=90 mm Hg, single measurement), aggravation of pre-
existing hypertension (systolic BP =160 mm Hg or diastolic
BP =110 mm Hg, single measurement), new onset of
proteinuria, aggravation of pre-existing proteinuria, severe
persistent right upper quadrant or epigastric pain
unresponsive to medication and not accounted for by
alternative diagnoses, new onset of visual disturbances
(e.g. blurred vision, diplopia), suspected FGR or abnormal
uterine perfusion detected by Doppler sonography with
mean pulsatility index >95th percentile or bilateral notch,
and partial HELLP syndrome (1 or 2 of the 3 features of
HELLP syndrome present).

ROPE#*>

[All.] Women
presenting with
symptoms and signs of
suspected pre-
eclampsia at time of
initial evaluation in
triage.

Symptoms and signs of pre-eclampsia included elevated
blood pressure, proteinuria, headache, visual symptoms,
right upper quadrant pain, or edema.

Baltajian 201646

[All.] Women admitted
for evaluation of pre-
eclampsia.

Reasons for suspecting pre-eclampsia were not reported.

Saleh 2016%*

[All.] Women were
recruited at time of
admission for
suspected pre-

Patients were suspected of PE if they presented with new
onset hypertension and or proteinuria at or after 18 weeks
gestation, developed an aggravation of their pre-existing
hypertension and or pre-existing proteinuria or if they

eclampsia. presented with symptoms such as right upper quadrant
abdominal pain or headache with visual disturbances.
Wang 2021 [All.] Women At least one of the following: new onset of hypertension

presenting with
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suspected pre- (systolic BP >120 and <160 mmHg and/or diastolic BP >80
eclampsia. and <110 mmHg) or proteinuria (=2+ by dipstick);
aggravation of pre-existing hypertension or proteinuria; or
persistent symptoms of upper abdominal pain, edema,
visual impairment, abnormal weight gain (>1 kg/week),
decreased platelets (<150 x 109/L), elevated liver
transaminase (alanine transferase >55 U/L or aspartate
transaminase >34 U/L), fetal growth restriction (estimated
fetal weight or abdominal circumference <10th percentile
according to the charts routinely used by Obstetric
Department at our institute), increased pulsatility index (PI)
of the uterine artery (Pl > 0.878), or uterine artery flow

notching.
BRAHMS Kryptor sFit-1/PIGF ratio
Salahuddin [All.] As above for the As above for the ROPE study.
201647 ROPE study.
DELFIA Xpress PIGF 1-2-3
COMPARE?° [All.] As above for the | As above for the PELICAN and PEACHES studies.
PELICAN and
PEACHES studies.

4.1.1.8 Characteristics of participants in the add-on studies

The key demographic and maternal health characteristics of the participants are shown in
Table 8 and Table 9 below, except for Andersen 20194 for the BRAHMS Kryptor test which

does not report participant characteristics.

The mean (or median) age of participants in the add-on test studies was around 31 years
except in the study by Binder 2020% which had a median age of 37, 36, or 34 years
depending on the outcome group. The gestational age at presentation was similar across all
studies. The PreOS** study did not report parity. The other studies, however, all reported at
least the proportion of participants who were nulliparous, which was broadly similar across
the studies except for Binder 2020% which had a slightly greater proportion of nulliparous
participants at 55%, 60% or 71% depending on the outcome group. Binder 2020 also
reports a slightly lower BMI for participants and the range does not reach 30 kg/m?, whereas
participants in the other studies reach a BMI of up to 34 kg/m?. It is not possible to determine
the overall BMI range across all studies due to the different variance measures used in each

study.

The majority of participants in the studies were of white ethnicity: PARROT'® (66% revealed
arm, 65% concealed arm), MAPPLE" (91% revealed arm, 66% concealed arm) and

INSPIRE?? (89% revealed arm, 90% concealed arm). Other ethnicities are not reported
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consistently across studies. The PreOS study®4, with centres in Germany and Austria,
reports only Hispanic/Latino or non-Hispanic/non-Latino categories for ethnicity, with 96% in
the non-Hispanic/non-Latino category. Binder 2020% did not report ethnicity.

Only MAPPLE" and INSPIRE?*? report smoking status, showing that between 9% and 11%

of participants were current smokers.

Singleton or multiple pregnancies were accounted for in each study’s inclusion or exclusion
criteria. One study included only multiple pregnancies (Binder 2020%); some studies had a
mixture of singleton and multiple pregnancies (MAPPLE'®, PreOS**) (although in MAPPLE"®
women with twin pregnancies were excluded from the adjusted comparison with
PELICAN'®); whilst other studies included singleton pregnancies only (PARROT",
INSPIRE??). A recent study demonstrated that maternal plasma PIGF in twin pregnancy
follows the same gestational pattern as described in singletons and therefore we need not
discount evidence from studies including multiple pregnancies in the population.®?> However,
some studies have suggested that the sFIt-1/PIGF ratio is higher in twins across all
gestational ages compared with singleton pregnancies and that different ratio cut-offs may
need to be applied.®*¢ A clinical expert to the EAG advised that including twins in a study
but using thresholds defined for singletons can affect the results. However, in studies
comprising mixed singleton and multiple pregnancies the number of multiple pregnancies

was low.

Table 8 Characteristics of participants in the add-on test studies

Population PARROT'®> | PARROT"S MAPPLE"® MAPPLE"® Ormesher 20187
characteristic | Revealed Concealed Revealed Concealed
arm arm arm arm
Measure Mean (SD) Median (quartiles) Median (range)
(variance)
Age, years 31.9 (5.9) 31.5(6.0) 31 (27-35) 32 (27-36) Not reported
Gestational 32.3(3.8) 32.7 (3.9) 30.7 (27.7- | 31.0(27.9 - No PE/SGA:
age, weeks 33.1) 33.4) 33+4 (23+0 — 40+0)
PE:
31+6 (23+1 —41+2)
SGA:
32+4 (23+1 — 38+3)
Parity, n (%) 0:317 (55) | 0: 211 (47) 0: 208 (52.7) | 0: 164 (57.1) Not reported
1:133 (23) | 1: 120 (27)
2:59 (10) 2: 65 (15)
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23: 67 (12) | 23:51 (11)
BMI, kg/m?, 27.9 (23.9— | 28.4 (24.2— 27 (24-32) | 29 (24 - 34) No PE/SGA:
median (IQR) | 33.1) 34.1) 26.13 (18.79—
44.08)
PE:
30.43 (20.20—
50.07)
SGA:
24.21 (17.21-
41.28)
Ethnicity, n White: White: White: White: Total:
(%) 378 (66) 292 (65) 357 (91.1) 187 (65.6) White:
Black: Black: Black: Black: 121 (46.5)
76 (13) 63 (14) 12 (3.1) 70 (24.6) Black:
“Indian, “Indian, Asian: Asian: 54 (20.8)
Pakistani, Pakistani, 8 (2.0) 19 (6.7) Asian:
Bangladesh | Bangladeshi, | Other: Other: 70 (26.9)
i, or Sri or Sri 19 (4.8) 11 (3.8) Other:
Lankan”: Lankan”: 15 (5.8)
67 (12) 52 (12)
Mixed: Mixed:
13 (2) 11 (2)
Other (incl. | Other (incl.
Chinese): Chinese):
39 (7) 26 (6%)
Smoking Not 43 (11.3) 24 (8.6) Not reported
status, n (%) | reported

Table 9 Characteristics of the participants in the Elecsys add-on test studies

Population INSPIRE?? INSPIRE?? PreOS*3 Binder 2020%
characteristic | Revealed Concealed

arm arm
Measure Median (IQR) Median (min- Median (IQR)
(variance) max)
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Age, years

30.9 (27.4—
35.8)

31.1 (26.7-
34.7)

31.2 (19-45)

Delivery <1 week due to PE:
37.0 (33.0-39.0)

Delivery <2 week due to PE:
36.0 (31.2-38.0)

Delivery >2 week due to PE or
other:

34.0 (30.2-37.0)

Gestational

age, weeks

34.3 (31.3—
36.0)

34.4 (31.4-
35.7)

32+4*

Delivery <1 week due to PE:
35.0 (33.0-36.1)

Delivery <2 week due to PE:
34.3 (32.9-36.0)

Delivery >2 week due to PE or
other:

33.0 (29.3-35.0)

Parity, n (%)

0: 86 (46.2)
>1: 86 (46.2)

0: 94 (51.1)
>1: 90 (48.9)

Not reported

Delivery <1 week due to PE:
0:16 (55.2)

Delivery <2 week due to PE:
0: 25 (59.5)

Delivery >2 week due to PE or
other:

0: 86 (70.5)

BMI, kg/m?,
median (IQR)

28.3 (24.3—
32.4)

26.7 (23.1-
31.7)

26.2 (17-60)

Delivery <1 week due to PE:
245 (21.8-26.0)

Delivery <2 week due to PE:
25.1 (21.9-29.1)

Delivery >2 week due to PE or
other:

23.4 (21.3-26.9)

Ethnicity, n
(%)

White:
166 (89.2)
Other:

18 (9.7)

Not recorded:

2 (1.1)

White:
166 (90.2)
Other:

15 (8.2)

Not recorded:

3 (1.6)

Hispanic/Latino:

3(1.6)

Non-
Hispanic/non-
Latino:

184 (95.8)
Unknown:
5(2.6)

Not reported
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Smoking Revealed: Current Not reported Not reported
status, n (%) | Current smoker: 16

smoker: 17 (8.7)

(9.1) Never smoker:

Never 118 (64.1)

smoker: 107 Previous

(57.5) smoker: 50

Previous (27.12)

smoker: 62

(33.3)
*data shown here for the full analysis population of the PreOS study, except for gestational age which
was only reported for the safety population.

4.1.1.9 Prognostic characteristics of participants in the add-on studies

Four of the add-on studies reported prognostic characteristics of the participants: both of the
Triage test studies (PARROT', MAPPLE'®) and two of the Elecsys test studies (PreOS3*
and Binder 2020%°).

All four studies reported either new-onset hypertension, worsening hypertension, new-onset
elevated blood pressure, or more than one of these. The proportion of participants with new
onset hypertension was lower in PreOS3* (14%) than in PARROT'® (52% revealed arm) or
MAPPLE" (80% revealed arm), however, PreOS3* additionally reported new onset of
elevated blood pressure (36%) whereas the other studies did not. All four studies reported
the proportion of participants with new-onset proteinuria for which the proportion was much
higher in the PARROT" study at 59% (both study arms) compared to 4% in PreOS**. The
PreOS study?* additionally reported aggravation of pre-existing proteinuria (0.5%) and new
onset of protein in urine (15%). All four studies reported the proportion of participants with
epigastric pain (3% to 15.9%). Three studies reported on abnormal blood test results, with
two studies specifically reporting low platelet counts and elevated liver enzymes. Three
studies reported on suspected fetal growth restriction. All other prognostic characteristics
were only reported by one or two studies, see Table 8 below. Ormesher 2018, which only
reports suspected FGR (51%) and both suspected pre-eclampsia and suspected FGR
(20%), is not included in Table 8.
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The studies report differing aspects of medical history relevant to pre-eclampsia (NB.
INSPIRE?? does not report any). These include:
e previous pre-eclampsia, range 7% to 39% (PARROT'", MAPPLE'®, Pre0S3*)
e previous hypertensive disorder of pregnancy (excluding pre-eclampsia), range 2% -
6% (MAPPLE'®)
e previous eclampsia, 1% (Pre0S3*)
e previous HELLP, 4% (PreOS3*)
e family history of pre-eclampsia, 1% (Pre0S®*)
e chronic hypertension, range 14% to 16% (PARROT', MAPPLE'®)
e pre-existing hypertension, range 14% to 55% (Ormesher 2018"")
e pre-existing renal disease, range 4% to 7% (PARROT'®, MAPPLE"®)
e diabetes, range 2% to 17% (PARROT'®, MAPPLE'®, Ormesher 2018"")
e gestational diabetes, range 12%/12% (PARROT')
e being prescribed prophylactic aspirin, range 41%/40% (PARROT')
e antihypertensive medication, 14% (Binder 2020%)
o systemic lupus erythematosus/antiphospholipid syndrome, range 2% 4%
(MAPPLE'®)

e early pregnancy proteinuria, range 4% to 23% (Ormesher 2018"7)

Three of the studies report blood pressure levels at baseline, but they use different
measures of variance so it is difficult to compare (PARROT", INSPIRE®?, Binder 2020%°),
and two studies report proteinuria at baseline, either the proportion of participants with
proteinuria (MAPPLE'®), or by level of proteinuria (PARROT?™").

Table 8 Prognostic characteristics of participants in the Triage and Elecsys add-on

studies

Prognostic Triage Roche Elecsys
characteristic PARROT*'S MAPPLE"® Pre0S342 Binder 2020%
New-onset Revealed: Revealed: 27 (14.1) Not reported
hypertension, n 299 (52) 314 (79.5)
(%) Concealed: Concealed:

209 (47) 155 (54.0)
Worsening of Revealed: Not reported 24 (12.5) Not reported
existing 100 (17)
hypertension, n Concealed:
(%) 79 (18)
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New onset of Not reported Not reported 69 (35.9) Delivery <1 week due to
elevated blood PE: 25 (86.2)
pressure, n (%) Delivery <2 week due to
PE: 38 (90.5)
Delivery >2 week due to PE
or other: 71 (58.2)
New-onset Revealed: Revealed: 7 (3.6)° Delivery <1 week due to
proteinuria, n (%) | 341 (59) 59 (14.9) PE: 15 (51.7)
Concealed: Concealed: Delivery <2 week due to
263 (59) 161 (56.1) PE: 18 (42.8)
Delivery >2 week due to PE
or other: 19 (15.6)
Epigastric or right | Revealed: Revealed: 26 (15.9) Delivery <1 week due to
upper-quadrant 47 (8) 12 (3.0) PE: 2 (6.9)
pain, n (%) Concealed: Concealed: Delivery <2 week due to
47 (11) 18 (6.3) PE: 2 (4.7)
Delivery >2 week due to PE
or other: 16 (13.1)
Neurological Revealed: Not reported Not reported Delivery <1 week due to
symptoms, n (%) 187 (32) PE: 4 (13.8)
Concealed: Delivery <2 week due to
150 (34) PE: 6 (14.3)

Delivery >2 week due to PE
or other: 9 (7.4)

New onset edema

Not reported

Not reported

Not reported

Delivery <1 week due to
PE:

16 (55.2)

Delivery <2 week due to
PE:

24 (57.1)

Delivery >2 week due to PE
or other: 36 (29.5)

Dyspnea, n (%)

Not reported

Not reported

Not reported

Delivery <1 week due to
PE: 0 (0.0)

Delivery <2 week due to
PE: 0 (0.0)

Delivery >2 week due to PE
or other: 5 (4.1)

Abnormal blood

test results, n (%)

Revealed:
19 (3)

Not reported

Low platelets:

14 (8.5)

Delivery <1 week due to
PE:
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Concealed: Elevated liver | Low platelets:

8 (2) transaminases | 3 (10.3)

212 (7.3) Elevated liver enzymes: 2
(6.9)

Delivery <2 week due to
PE:

Low platelets:

3(7.1)

Elevated liver enzymes: 3
(7.1)

Delivery >2 week due to PE
or other:

Low platelets:

6 (4.9)
Elevated liver enzymes: 6
(4.9)

Suspected fetal Revealed: Revealed: 49 (29.9) Not reported

growth 103 (18) 66 (16.7)

restriction, n (%) Concealed: Concealed:

62 (14) 25 (8.7)
Reduced fetal Revealed: Not reported Not reported Not reported

movement, n (%) 6 (1)
Concealed:
5(1)

Andersen 201948 for the BRAHMS Kryptor test is a conference abstract and did not report prognostic
characteristics and is therefore not included in this table.

The INSPIRE study?2 and Ormesher 20187 did not report prognostic characteristics of participants and
are not included in this table.

a A further breakdown of prognostic characteristics by PIGF level and trial arm is also reported for this
study®

bPreOS additionally reports aggravation of pre-existing proteinuria (1/192, 0.5%) and new onset of

protein in urine (29/192, 15.1%) whereas the other studies do not report this.

4.1.1.10 Critical appraisal of risk of bias and applicability of test accuracy in the add-

on studies

We applied the QUADAS-2" quality assessment tool to assess the risk of bias and
applicability of test accuracy data in the add-on studies, where reported (Table 9). QUADAS

-2 appraises the likelihood of bias arising from: the selection of participants; the conduct and
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interpretation of the index test and the reference standard; the flow of participants through a
study and the timing of the index test and reference standard. It also assesses the
applicability of the participants selected and the index test and reference standard the
review’s research question. shows our assessments of the add-on studies identified in this

review.

Table 9 Overview of QUADAS-2 assessments (add-on studies)

Study Risk of bias Applicability concerns
Patient Index Reference | Flow and | Patient Index | Reference
Selectio | Test Standard Timing Selection Test Standard
n

Triage PIGF test

PARROT | Unclear Low Low Low Low High?2 | Low

Ormeshe | Unclear Low Low Low Low Low Low

r 2018

Elecsys sFIt-1/PIGF ratio

INSPIRE | Low Low Low Low Low Low Low

Binder Unclear Low Low Unclear Low Uncle | Low

2020 ar

BRAHMS Krytpor sFit-1/PIGF ratio

Andersen | Unclear Low Low Unclear Low Low Low

2019

Note: Of the seven identified add-on studies, no accuracy data was reported in the PreOS and
MAPPLE study publications.

a Accuracy was assessed in the concealed trial arm only, so the PIGF test was not used alongside
standard clinical assessment.

For all but one of the five studies appraised (INSPIRE), we judged there to be an unclear risk
of participant selection bias, due to either a lack of information provided in the study reports
about whether or not a consecutive or random sample of participants were enrolled and/or
the study’s exclusion criteria (meaning we could not assess if any inappropriate participant
exclusions had been made). In the PARROT trial, maternity units were randomised as to
when they could start introducing PIGF testing, but it was unclear how pregnant women were
individually approached and enrolled in the study, resulting in an unclear risk of bias. Across

the other domains of bias, we generally judged that the studies were of a low risk of bias.

In terms of applicability of the studies’ findings to the review question, we did not identify any

concerns. We noted, however, that test accuracy was assessed in the concealed trial arm
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only in the PARROT RCT. This means that the accuracy of the PIGF test result was
examined as a standalone test only, so the results have more limited applicability to the

decision problem.

We note that the purpose of the Binder 2020 study was to identify cut-offs in twin
pregnancies that optimised positive predictive values (PPV) and negative predictive values
(NPV) for this population, and by default the cut-offs were not pre-specified. The paper also
did not generally clearly report the cut-offs for which the test accuracy findings were
presented, so the applicability of the findings to this review were unclear. We also noted the
study authors stated that due to the clinical guidance that clinicians followed, the sFIt-1/PIGF
ratio result, although used in conjunction with standard clinical assessment, was unlikely to
influence their decisions about delivery.

Although we did not identify any applicability issues in how the index test was used in the
Ormesher 2018 study, we note it used the PIGF test in a slightly different way to the other
studies. In this study, the test was repeated if the initial result was normal or intermediate but
there was an ongoing suspicion of pre-eclampsia or concerns about the fetus. The test
closest to delivery was then used in the test accuracy analyses. Other studies used the

PIGF-based tests once.

4.1.1.11 Critical appraisal of risk of bias of clinical effectiveness outcomes in RCTs
(add-on)

We used the Cochrane risk of bias tool for randomised trials (version 1) to assess potential
risk of bias, with respect to the clinical effectiveness outcomes in the two add-on RCTs
included in the review (INSPIRE and PARROT). The results of the appraisal show that,
overall, both trials can be considered to be a low risk of bias, with a couple of exceptions in

each trial (Table 10) which we discuss below.

First, in both trials, due to the ‘revealed’ nature of the intervention (i.e. the use of PIGF-based
testing alongside standard clinical assessment to inform diagnosis and subsequent care)
compared to the ‘concealed’ comparator (standard clinical assessment to inform diagnosis
and subsequent care without knowledge of the test result) it was not possible to blind the
clinicians or study participants to intervention/comparator status. Thus, the trials are at high
risk of performance bias (i.e. bias arising from differences in the care received by the
intervention and control groups in a trial other than the intervention that being compared).

However, in both trials there was evidence that outcome assessors were unaware of
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intervention/comparator arm assignment (thus, they are at low risk of detection bias). In the
INSPIRE trial it appears that all outcome measures were assessed without knowledge of trial
arm assignment, whilst for PARROT it wasn’t explicitly stated whether or not the assessment
of clinical outcomes (all of which were secondary outcomes) was without knowledge of
assignment. Detection bias is less likely for clinical outcomes which, by their nature, are

indisputable ‘hard’ endpoints (e.g. mortality, hospitalisation, delivery, stillbirth).

Table 10 Risk of bias assessments for add-on RCTs

Random Allocation Blinding Blinding Incomplete | Selective
sequence | concealment | (participants; | (outcome outcome reporting
generation personnel) assessors) | data

Study

INSPIRE | Low Low High Low Low High

PARROT | Low High High Low Low Low

Risk of bias judgments: Low, High, or unclear

In PARROT the second concern relates to lack of apparent concealment of the random
allocation, suggesting a potential for selection bias (i.e. biased allocation of participants to
trial arms). The method of random sequence generation in this trial was complex due to the
design of the study (a stepped-wedge cluster RCT). Randomisation of site clusters was done
by the trial statistician, and from the information in the trial publications, it appears that the
only influence the statistician had on the random allocation was to ensure sites of different
sizes were balanced by trial arm. This does not, however, guarantee against any conscious
or unconscious biased selection of sites for randomisation. We also note, however, that the
study participants’ baseline characteristics, and the proportion diagnosed with pre-
eclampsia, were similar between the trial arms, suggesting a lack of selection bias (at least
for measured variables). Thus, although we judged this study as high risk of bias for
concealment of allocation (as per the Risk of Bias criteria) taking other factors into

consideration, it appears unlikely that the results are affected by selection bias.

In the INSPIRE trial the second concern was that results were not presented for all of the

outcome measures the authors intended to measure (as stated in the trial protocol).
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4.1.1.12 Narrative summary of the INSPIRE and PARROT studies

Of the seven add-on studies included in this review, the PARROT and INSPIRE RCTs
provide the most rigorous, comprehensive and relevant evidence on the impact of the tests,
used alongside standard clinical assessment, on clinical effectiveness outcomes in pre-
eclampsia. Both trials were conducted in UK hospitals and followed local care protocols as
well as national maternity care guidelines including those produced by NICE. They can
therefore be considered reflective of contemporary ‘real world’ NHS clinical practice, and for
all of the above reasons we prioritise PARROT and INSPIRE to inform the assumptions and
input parameters used in our base case economic modelling of the cost-effectiveness of the

Triage PIGF test and the Elecsys sFlt-1/PIGF ratio, respectively (Section 5.4).

In this sub-section we summarise the design and key findings of each trial in turn, focusing
on the outcomes our experts advised are of particular clinical importance. The purpose is to
give the reader an overview of the ‘end to end’ test accuracy and clinical effectiveness
evidence for the Triage PIGF test and the Elecsys sFlt-1/PIGF ratio in the respective frials.
The ‘whole trial’ summaries of PARROT and INSPIRE which follow are complementary to
the more detailed ‘outcome-by-outcome’ synthesis of all seven add-on studies, presented

from Section 4.1.2 onwards.

The PARROT trial

The PARROT trial ®'® was a pragmatic, stepped wedge cluster RCT of the Triage PIGF test
conducted in 11 UK maternity units with 1023 participants with suspected pre-eclampsia who
were between 20*° and 36*® weeks of gestation. The units initially used usual care to assess
and manage pre-eclampsia, with PIGF measures taken but the result concealed from
clinicians. The units were then randomised over time to start revealing the PIGF test results
to clinicians, who used the results alongside usual care to make clinical decisions. Usual
care followed local hospital practice, NICE’s guidelines for the management of hypertension
in pregnancy, and national guidance for the management of fetuses suspected to be small
for gestational age. When revealed testing took place, clinicians used a clinical management
algorithm that integrated the PIGF test result with NICE’s hypertension in pregnancy

guidelines, with guidance on clinical decisions to take according to the PIGF result.

The PIGF cut-offs used (>100, 12-100, and <12 pg/mL) were in line with those
recommended by the company. If a participant had a PIGF of < 12 pg/mL, the algorithm

defined this as ‘very low’ and instructed clinicians to ‘assess as pre-eclampsia’. Pre-
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eclampsia was defined by the International Society for the Study of Hypertension in
Pregnancy (ISSHP) 2014 statement. The trial compared clinical outcomes between
participants who had received usual care plus revealed testing (n = 576) to those who had
received usual care with concealed testing (n = 447). The trial assessed a range of clinical
and test accuracy outcomes. The study’s primary outcome was time from trial entry to a

documented diagnosis of pre-eclampsia.

The following sections summarise the key findings of the trial and selection of these is

presented in Table 11.

Pre-eclampsia diagnoses and time to diagnosis

The trial found that, after diagnosis adjudication, 44% of the participants in revealed testing
group and 44% in the concealed testing group met the diagnostic criteria for pre-eclampsia.
Time to diagnosis was statistically significantly shorter in the revealed than the concealed
group (a median of 1.9 days versus 4.1 days). The authors stated this corresponded to a

64% reduction in time to diagnosis.

Use of the Triage PIGF Test to rule-in pre-eclampsia

In DG23, NICE recommended research on the use of a positive Triage PIGF test result (<
12pg/mL), when the test was used with standard clinical assessment, to rule-in
pre-eclampsia among people presenting between 20 weeks and 34 weeks plus 6 days of
gestation. NICE stated the focus of research should be on how this “would affect
management decisions on time to delivery and the outcomes associated with this” (NICE
DG23).6 The PARROT trial reported a Triage PIGF test result of <12 pg/mL, when used
alone and not in conjunction with standard clinical assessment (that is, the test accuracy
analysis was performed in the concealed arm only) had a PPV of 44.6% (95% Cls 32.3% to
57.5%) for predicting pre-eclampsia requiring delivery within 14 days in a subgroup of

women who presented between 20*° and < 35 weeks of gestation.

Time to delivery and preterm delivery

In the whole trial population of between 20*° and 36*° weeks of gestation, the time to
delivery in days was longer in the revealed PIGF test result arm than in the concealed PIGF
test arm, but the difference did not quite reach statistical significance (Table 11). The authors
stated there were no differences in the rates of pre-term delivery (< 37 weeks) between the

trial arms.
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Maternal and fetal outcomes

The key findings from the PARROT trial regarding maternal outcomes were:

The adjusted odds of women having an adverse outcome (a composite outcome as
defined by the fullPIERS consensus) was 68% lower in the revealed arm than the
concealed arm.

There was no statistically significant difference between the revealed and concealed

groups in the number of nights they spent in inpatient care.

The key findings from the PARROT trial regarding fetal and neonatal outcomes were:

There was no statistically significant difference in mean gestational age at delivery
between the revealed group and the concealed group.

There were no statistically significant differences between the revealed and
concealed groups in the odds of perinatal adverse outcomes (a composite outcome)
or perinatal deaths. There were three late neonatal deaths (1%) in the reveal arm
and one in the concealed arm (<1%) (statistical significance not reported).

Data from PARROT on neonatal unit admissions (stratified by PE risk level), inpatient
nights in ICU/HDU and SCBU are used in the base case economic model. The paper
states that there were no statistically significant differences in neonatal unit
admissions (34% of the babies in the revealed testing arm were admitted versus 33%
in the concealed testing arm). The mean number of inpatient nights in the neonatal
unit and SCBU appeared to be similar between groups (data not presented here; see
section 4.1.11.2 for results). The mean number of inpatient nights in the ICU/HDU
was lower in the revealed (15.2, SD 1.7) than concealed group (24.2, SD 3.8), with a
statistically significant difference based on the confidence interval of the mean
difference.

There were no apparent differences in rates of intraventricular haemorrhage or

respiratory distress between the groups.

Labour and mode of delivery

Findings from the trial on onset of labour and mode of delivery inform our base case

economic model. The trial found no apparent differences between groups in how labour

started or mode of delivery (data not presented here; see sections 4.1.9.3 and 4.1.9.4 for

results).
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Table 11 Summary of the PARROT trial key findings

outcomes, defined by the
fullPIERS consensus, n/N (%)

PARROT trial outcome Revealed Concealed | Difference
PIGF test PIGF test
result result
n =573 h =446
Trial’s primary outcome
Time to diagnosis, median days 1.9(0.5-9.2) |4.1(0.8- Time ratio = 0.36
(IQR) 14.7) (95% CI1 0.15 to 0.87;
p=0.027),
corresponding to a
64% reduction in time
to diagnosis (13 —
85%)
Time to delivery and preterm delivery
Time to delivery (all diagnoses), 19.0 (3.1) 17.8 (3.1) Ratio of means 1-10
days, geometric mean (SD) (Cl 0-99-1-24)
Preterm deliveries <37 weeks, 234/573 (41) | 167/446 Paper states no
n/N (%) (37) differences observed
Maternal outcomes
Number of nights in inpatient 7.43 (0.36) 7.26 (0.38) | -0.06 2 (95% -0.22 to
care, mean (SE) 0.09)
Number of women with adverse 22/573 (4) 24/446 (5) Adjusted OR 0-32,

95% Cl 0-11 to 0-96;
p=0-043

Perinatal and neonatal outcomes

Perinatal adverse outcomes, n/N

86*/573 (15)

63/446 (14)

aOR 1.45, 95% CI

[perinatal], n/N (%)

(%) [post-hoc] 0.73-2.90

Perinatal deaths, n/N (%) ® 6/573 (1) 4/446 (1) aOR 1.00, 95% CI
0.61-1.63

Late neonatal deaths (8-27 3/573 (1) 1/446 (<1) Not reported

complete days of life), n/N (%) °

Any grade of intraventricular 71573 (1) 11/446 (3) Not reported

haemorrhage [perinatal], n/N (%)

Respiratory distress syndrome 78/573 (14) 54/446 (12) | Not reported
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Delivery gestation, mean weeks 36.6 (3.0) 36.8 (3.0) Mean difference
(SD) -0-52 (CI -0-63 to
0-73)

Underlining shows the trial outcomes used in our economic model base case.

@ Authors do not report what statistic this is.
b In the base case economic model, fetal and neonatal deaths results from PARROT are

categorised as follows: stillbirth, neonatal death and in-hospital death.

The INSPIRE trial

The INSPIRE trial®?> was a pragmatic RCT of the Elecsys sFIt-1/PLGF ratio test conducted in
one tertiary referral hospital in the UK. The study included 370 participants with suspected
pre-eclampsia who were between 24*° and 37*° weeks of gestation. The design was similar
to the PARROT trial, but women, rather than maternity units, were randomly allocated to
receive standard clinical management with concealed testing (n = 184) or standard clinical
management with the sFIt-1/PIGF ratio result revealed (n = 186). Standard clinical
management included blood pressure and proteinuria assessment, and a range of blood

tests and other examinations. Blood pressure was managed according to NICE’s guidelines.

Clinicians followed a clinical management algorithm, and in the revealed testing group, the
sFIt-1/PIGF ratio result was integrated into this. The study used cut-offs of <38 to suggest a
low risk of developing pre-eclampsia within seven days and of >38 to suggest elevated risk
of developing pre-eclampsia within seven days. These cut-offs are the same as those
recommended by the company for ruling out or ruling in the development of pre-eclampsia
within one and four weeks, respectively. The study’s primary outcome was preeclampsia-
related inpatient admission (hospitalisation) within 24 hours of the test. The following
sections summarise the key findings of the trial and selection of these is presented in Table
12.

Pre-eclampsia diagnoses and time to diagnosis

Across the entire trial duration, 25.2% of the participants in revealed testing group and
20.6% in the concealed testing group were diagnosed with pre-eclampsia. A post-hoc
analysis showed there was no statistically significant difference between the trial arms in the
time to the pre-eclampsia diagnosis (revealed arm: 7 days, IQR 0-29; concealed arm: 9.5
days, IQR 0-32; p = 0.6387; days assumed to be reported as the median, but unit not stated

in paper).
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Use of the Elecsys sFIt-1/PLGF ratio test to rule-in pre-eclampsia

In DG23, NICE recommended research on the use of the Elecsys sFIt 1/PIGF ratio of < 38 to
rule-in pre-eclampsia between 20 weeks and 34 weeks plus 6 days of gestation. For a
gestation age of 24+0 to 37+0 weeks, the INSPIRE study reported in a post-hoc analysis of
the revealed arm that the Elecsys sFlt-1/PLGF ratio test cut-off of >38 had a PPV of 0.411
(95% Cls 0.281 — 0.550) for ruling in the development of pre-eclampsia within one week of
testing, when it was used alone (that is, not as an adjunct to standard clinical management).
The INSPIRE trial did not, therefore, assess the ability of this test cut-off to rule-in pre-

eclampsia in-keeping with the scope of this appraisal.

Time to delivery and preterm delivery
The INSPIRE trial did not report any findings related to time to delivery or preterm delivery.

Maternal and fetal outcomes
The key findings from the INSPIRE trial regarding maternal outcomes were:
¢ No statistically significant difference between the revealed and concealed testing
arms in hospital admission for suspected pre-eclampsia within 24 hours of the test.
¢ No statistically significant difference between arms in hospital admission for
suspected pre-eclampsia any time, up to the point of delivery (data not shown in
Table 12, but available in Section 4.1.10.1).

Our base case economic model uses data from the INSPIRE trial to estimate severe/major
maternal complications. As Table 12 shows, there were no statistically significant differences
between the trial arms on any of these outcomes. There were no other statistically significant
differences between trial arms on any of the other maternal outcomes reported in the trial

(data not shown in Table 12; see section 4.1.6.2 for results).
Regarding fetal and neonatal outcomes, the trial found no statistically significant difference in
gestational age at delivery between the trial arms (Table 12), nor in the other four outcomes

assessed: birthweight, APGAR score, SCBU admissions and SGA.

Table 12 Summary of the INSPIRE trial key findings

INSPIRE trial outcome Revealed Concealed | Difference
PIGF test PIGF test
result result
n =186 n =184
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Trial’s primary outcome

Admission for suspected PE 60/186 (32.3) | 48/184 Risk ratio (95% ClI)

within 24 hours of the test, n/N (26.1) 1.24 (0.89t0 1.70)

(%) Risk difference (95%
Cl)

0.06 (-0.03 to 0.15)

Maternal outcomes

Pulmonary edema, n/N (%) 1/186 (0.54) | 1/184 (0.54) | p=0.994
Abruption, n/N (%) 2/186 (1.1) 5/184 (2.7) | p=0.246
Eclampsia 0 0 -
Perinatal and neonatal

outcomes

Gestational age (weeks) at 38.4 (37.3- 38.1 (37.1- | p=0.479
delivery, median (IQR) 39.6) 39.3)

Underlining shows the trial outcomes that are used in our economic model base case.

4.1.2 Assessment of test accuracy (add-on studies)

This section describes the test accuracy results from studies in which the PIGF or sFlt-
1/PIGF ratio test was used alongside standard clinical assessment (add-on studies). In
addition, supporting data on test accuracy from studies in which the test was not used
alongside routine clinical care (standalone studies) are summarised briefly (further data for

these studies is in Appendix 5).

An overview of the test accuracy data available from the seven included add-on studies is

summarised in Table 13.

Table 13 Test accuracy data reported in add-on studies

Test Study Relevant study Prognostic/diagnostic outcome
identifier | population reported
Prediction of:
Triage PIGF test | PARROT | Revealed test arm None reported
Concealed test arm -Pre-eclampsia requiring delivery

within 2 weeks
-Preterm delivery (<37 weeks)

MAPPLE | Revealed test arm only None reported

Ormesher | Women with test-birth -Pre-eclampsia
2018 interval <14 days
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Women with any test-
birth interval

-Pre-eclampsia

Women <37 weeks
gestation with test-birth
interval <14 days

-Preterm delivery

Women <37 weeks
gestation with any test-
birth interval

-Preterm delivery

Elecsys sFlt- INSPIRE | Revealed test arm -Pre-eclampsia within 1,2,3 and 4
1/PIGF ratio weeks
Revealed test arm using | -Pre-eclampsia within 1 week
test only
Concealed test arm -Pre-eclampsia within 1,2,3 and 4
weeks
PreOS Whole study population | None reported
(before and after test
result revealed)
Binder Whole study population | -Pre-eclampsia requiring delivery
2020 (all twin pregnancies) within 1 and 2 weeks
-Prediction of severe maternal
morbidity
BRAHMS Andersen | Whole study population | -Pre-eclampsia within 1 and 4 weeks
Kryptor sFlt- 2019
1/PIGF ratio
Delfia Xpress No add- N/A N/A
test on studies
identified

N/A = Not applicable
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4.1.2.1 Testing to predict pre-eclampsia

Triage PIGF test

Ormesher et al'” report test accuracy data for the Triage PIGF test in the diagnosis of pre-

eclampsia, with the highest PPVs achieved when using a test cut-off of 12 pg/ml (Table 14).

Table 14 Diagnosis of pre-eclampsia by test-birth interval (Triage PIGF test)

Test-birth Cut-off | Total | Sensitivity Specificity | PPV NPVP Prevalence %
interval (pg/ml) | (n) (95% CI) (95% ClI) @ (95% ClI) @ (95% ClI) @ (95% CI) @
Ormesher et al;’” Triage PIGF test, result concealed, after 20 and <37 weeks’ gestation
Within 14 <12 50 0.512 1.000 1.000 0.310 82.0
days <100 |50 0.951 0.333 0.867 0.600 82.0
At any time <12 128 0.500 1.000 1.000 0.562 60.9

<100 128 0.771 0.333 0.893 0.792 60.9

NPV: negative predictive value; NR: not reported; PPV: positive predictive value
a95%CI not reported; P calculated by reviewer

Two standalone studies (PETRA, PELICAN)??2 reported NPVs ranging from 0.530 to 0.901
in patients <35 weeks gestation when using this test at a cut-off PIGF level of 100 pg/mL to

predict PE at any time point (Appendix 5, Table 81).

Elecsys sFlt-1/PIGF ratio test

In a post-hoc analysis of the INSPIRE study with women who presented with suspected pre-

eclampsia from 24*° to 36*® weeks, an unpublished manuscript (academic in confidence)?'!
reported the NPVs using an sFlt-1/PIGF ratio cut off of <38 for ruling out pre-eclampsia
within 1, 2, 3 weeks and 4 weeks. Results were provided for the test result revealed (N=186)

and test result concealed (N=184) arms of the study as well as for the whole study

population (N=370). In all cases NPVs were || Gz
S

B However, no further test accuracy statistics are reported for this analysis. In the
original published manuscript,* test accuracy data is provided only for the use of the test

cut-off of <38 for ruling out pre-eclampsia within 1 week, with an NPV of 0.992 (Table 15).

Positive predictive values may be used to assess the accuracy of a test in ruling in a
disease. PPVs of 0.714 and 0.720 were reported in the revealed and concealed arms of the
INSPIRE study,* respectively, when a higher cut-off of 85 was applied to predict pre-

eclampsia within 4 weeks (Table 15).
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Table 15 Prediction of pre-eclampsia by timepoint (Elecsys sFIt-1/PIGF ratio test)

Time Cut | Total | Sensitivity Specificity PPV NPV Prevalence %
point -off | (n) (95% Cl) (95% Cl) (95% ClI) (95% Cl) (95% ClI)
INSPIRE, 32 Elecsys ratio (result revealed arm, using test result only), 249 to 37*° weeks

Within 1 >38 | 186 | 0.958 0.796 0.411 0.992 12.90°

week (0.789-0.999) | (0.726-0.855) | (0.281-0.550) | (0.958-1.000) | (8.45-18.59)

INSPIRE, 3 Elecsys ratio plus standard clinical interpretation (result revealed arm), 240 to 37+° weeks

Within 4 =85 | 186 0.571 0.947 0.714 NR NR
weeks (0.394-0.737) | (0.898-0.977) | (0.513-0.868)

(rule in) @

INSPIRE, 32 Elecsys ratio (result concealed arm), 24+ to 37+° weeks

Within 4 =85 | 184 0.643 0.955 0.720 NR NR
weeks (0.441-0.814) | (0.910-0.982) | (0.506-0.879)

(rule in) 2

Andersen et al, ¢ BRAHMS Kryptor sFit-1/PIGF ratio used alongside clinical care, 24*° to 37+° weeks

Within 1 33 | 300 NR NR NR 0.960 20°
week 85 | 300 NR NR 0.460 NR 20°
Within 4 33 | 300 NR NR NR 0.940 20°
weeks 85 | 300 NR NR 0.620 NR 20°

NPV: negative predictive value; NR: not reported; PPV: positive predictive value
a author emphasis; P calculated by reviewer

Similarly, high NPVs (>0.9) were reported at a cut-off of 38 for prediction of pre-eclampsia at
various time points in standalone studies: PROGNOSIS?¢3°67 (within 1, 2, 3 and 4 weeks),
PROGNOSIS Asia*? (within 1 and 4 weeks), Wang'! (within 4 weeks), and ROPE* (PE with
severe features within 2 weeks). At the lower cut-off (<38), PPVs ranged from 0.367 to 0.407
across the study populations within the PROGNOSIS study. At a higher cut-off (cut-off >85),
PPVs ranged from 0.594 to 0.769 in the ROPE study and were highest in the subgroup of
women admitted to hospital and at less than 34 weeks gestation (Appendix 5, Table 80 and
Table 83). Saleh et al** reported high PPVs (>0.9) at a test cut off >85 for the diagnosis
/prediction of PE at study inclusion and at final diagnosis (Appendix 5,Table 82).

BRAHMS Kryptor sFit-1/PIGF ratio test

Andersen et al*® assessed the use of the test to predict pre-eclampsia within 1 or 4 weeks at
a cut-off of 33. NPVs were high (>0.9) while PPVs were 0.460 and 0.620 respectively when
a higher cut-off of 85 was used (Table 15).

DELFIA Xpress PIGF test

We did not identify any relevant add-on studies or standalone studies reporting on this

outcome.
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4.1.2.2 Testing to predict delivery

Triage PIGF test

Ormesher et al'” provide test accuracy data for the prediction of preterm delivery by test-

birth interval in women at less than 37 weeks gestation (Table 16). Higher PPVs were

achieved when the lower test cut-off of 12 pg/ml was used and were similar between women

who delivered within 14 days of the test (0.969) and those who delivered at any time after
the test (0.951).

Table 16 Prediction of preterm delivery (<37 weeks) by test-birth interval (Triage PIGF

test)
Test-birth | Cut-off | Total | Sensitivity Specificity | PPV?® NPV ® Prevalence %
interval (pg/mL) | (n) (95% CI )? (95% CI) 2 (95% CI) 2 (95% CI) 2 (95% CI) @
Ormesher et al,’” Triage PIGF; test concealed < 37 weeks gestation
Within 14 <12 88 0.449 0.947 0.969 0.321 78.4
days <100 88 0.841 0.263 0.806 0.313 78.4
At any time | <12 255 0.742 0.977 0.951 0.665 48.2
<100 255 0.797 0.727 0.731 0.793 48.2
NPV: negative predictive value; NR: not reported; PPV: positive predictive value
a 95%Cis not reported P calculated by reviewer.

Data from the concealed arm only of the PARROT' study provided high NPV values (>0.95)
for prediction of PE requiring delivery within 2 weeks (in women <35 weeks gestation) at test
cut-offs of <12 pg/ml and <100 pg/ml (Table 17) while PPVs were 0.446 and 0.257

respectively. (NB. These data inform a scenario analysis for the Triage test in this population

in our economic evaluation, see section 5.4 and section 5.5).

Table 17 Prediction of pre-eclampsia requiring delivery by timepoint (Triage test and

Elecsys ratio test)

Time Cut- | Total Sensitivity Specificity PPV NPV Prevalence %
point off (n) (95% CI) (95% CI) (95% Cl) (95% CI) (95% ClI)
PARROT, ' Triage test, result concealed, 20* to 35*° weeks
Within2 | <100 | 265 0.949 52.7 0.257 @ 0.9832 14.72
weeks pg/mL (0.827-0.994) | (0.459-0.593) | (0.228- (0.939- (10.68-19.57)
0.288) 99.6) b
<12 265 0.744 0.841 0.446 @ 0.950 2 14.72
pg/mL (0.579-0.870) | (0.786-0.886) | (0.362- (0.917- (10.68-19.57)
0.534) 0.970) b
Binder et al.,?% Elecsys ratio, result revealed, median GA at assessment 33.6 weeks
Within 1 <38d¢ | 164 0.965 0.711 0.418 0.990 NR
week e (0.822-0.999) | (0.627-0.786) | (0.353- (0.933-
0.485) 0.999)
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(rule <38 | 164 0.862 0.763 0.439 0.963 NR
out)e (adj) (0.683-0.961) | (0.682-0.832) | (0.358- (0.912-
f 0.522) 0.985)
Within 2 | <389 | 164 0.881 0.770 0.569 0.949 NR
weeks e (0.744-0.960) | (0.686-0.842) | (0.494- (0.891-
(rule 0.651) 0.977)
out)e <38 | 164 0.982 0.713 0.533 0.977 NR
(adj) (0.838-0.994) | (0.624-0.791) | (0.461- (0.918-
f 0.604) 0.994)

¢ unadjusted model

NPV: negative predictive value; NR: not reported; PPV: positive predictive value
aconfidence interval as calculated by reviewer; differs slightly from reported value; ° calculated by reviewer;
¢ author emphasis; ¢ EAG assumes a cut-off of 38 but not clear from publication

fadjusted for mean arterial pressure and gestational age at assessment based on a method by Perry et al.®8

For the prediction of pre-eclampsia requiring preterm delivery (<37 weeks) in women at 35 -
36"® weeks’ gestation, the PARROT study reported a higher NPV for the 100pg/ml test cut-
off (0.971) than for the 12 pg/ml cut-off (0.868) while PPVs were 0.185 and 0.244

respectively (Table 18). (NB. These data inform the base case analysis for the Triage test in

our economic evaluation, see section 5.4 and section 5.5).

Table 18 Prediction of pre-eclampsia requiring preterm delivery (<37 weeks) (Triage

test)

Time Cut-off | Total | Sensitivity Specificity PPV NPV Prevalence %
point (n) (95% CI) (95% CI) (95% CI) (95% CI) (95% ClI)
PARROQOT, 5 Triage test, result concealed, 350 to 36*6 weeks
Before 37 | <100 170 | 0.962 2 0.236 2 0.1852 0.971 15.29
weeks pg/mL (0.804- (0.169- (0.168- (0.830-0.996) | (10.24% to
gestation 0.999) 0.314) 0.204) 21.60%)¢

<12 170 | 0.370 0.783 0.244° 0.868 ° 15.88

pg/mL (0.194- (0.707- (0.153- (0.830-0.899) | (10.74-22.26)

0.576) 0.848) 0.366) ¢

NPV: negative predictive value; NR: not reported; PPV: positive predictive value
adata as calculated by reviewer, to correct a slight discrepancy in the publication (see explanation in data
extraction form). Applies to point estimate and confidence interval for sensitivity, specificity and PPV; and to
confidence interval for NPV.
b confidence interval as calculated by reviewer; differs slightly from reported value.
¢ calculated by reviewer.

Two standalone studies (PETRA, PELICAN),?22527 €9 jn patients <35 weeks gestation,

evaluated the accuracy of the Triage test for prediction of delivery, pre-eclampsia requiring

delivery and/or prediction of preterm pre-eclampsia requiring delivery within 1 and 2 weeks,
with NPVs ranging from | | Il v hen a cut-off of 100pg/ml was used. In

contrast, this test had | IENEEE -~ I
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I o' the prediction of any preterm delivery when the lower test cut-off of 12pg/ml
was used (Appendix 5, Table 84 and Table 86). Another standalone study, ‘COMPARE™
also reported high NPVs (>0.872) for the Triage test for a variety of different delivery
outcomes (Appendix 5, Tables 90-93).

Elecsys sFit-1/PIGF ratio test

Binder et al®® reported high NPVs for the use of this test as part of routine care in ruling out

of PE requiring delivery within 1 and 2 weeks in a retrospective analysis of women with twin
pregnancies with a median gestational age of 33.6 weeks (Table 17). The authors
commented that it was unlikely that clinicians intervened because of the biomarker test
results, although no information is provided on the extent to which clinicians made decisions

with or without the test results.

Additional prognostic accuracy data for the Elecsys sFlt-1/PIGF ratio test for prediction of
delivery outcomes are reported by the following standalone studies: ROPE, Baltajian and
PROGNOSIS Asia in (Appendix 5, Tables 85-87). While the results from the PROGNOSIS
Asia®® study support the use of the test for ruling out PE requiring delivery within 1 week
(NPV:1.00), Baltajian et al*® reported a relatively high PPV (0.91) for the prediction of
indicated delivery within 2 weeks. Results from the ROPE study*® varied by test cut-off and
gestational age group with the highest NPV (0.947) reported for predicting indicated delivery
within 2 weeks using a test cut-off of 38 in women at <34 weeks gestation. The COMPARE
study® also reported high NPVs (>0.866) for the Elecsys ratio test for a variety of different
delivery outcomes (Appendix 5, Tables 90-93).

BRAHMS Kryptor sFit-1/PIGF ratio test

No data are available for prediction of delivery outcomes for this test from add-on or

standalone studies.

DELFIA Xpress PIGF test

No data were available from add-on studies, however, one standalone study, COMPARE?°

reported NPVs >0.912 for a range of delivery-related outcomes.

4.1.2.3 Repeat testing to rule in/out pre-eclampsia

No data were provided by the add-on studies on the test accuracy of repeat PIGF-based
testing. Zeisler et al.*® conducted a post-hoc analysis of the PROGNOSIS validation cohort

(N=550), a standalone study, to investigate whether repeat testing after 2-3 weeks could
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identify women at risk of developing pre-eclampsia (sFit-1/PIGF ratio >38) after initially being
ruled out (sFlt-1/PIGF ratio <38).

4.1.2.4 Other test accuracy predictions

Binder et al®® reported high NPVs (>0.962) for the use of the Elecsys ratio as part of routine

care in predicting severe maternal morbidity in a retrospective analysis of women with twin

pregnancies with a median gestational age of 33.6 weeks (Table 19). No further test

accuracy data were provided from the add-on studies for the other three tests.

Table 19 Prediction of severe maternal morbidity

Outcome Cut- Total | Sensitivity Specificity PPV NPV Prevalence %
off (n) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Binder et al.,?® Elecsys ratio, result revealed, median GA at assessment 33.6 weeks
Severe <382ab | 164 0.857 0.531 0.212 0.962 NR
maternal (0.637-0.970) | (0.446- (0.174- (0.898-0.987)
mortality 0.615) 0.256)
(rule out) <38 164 0.952 0.489 0.215 0.986 NR
(adj) @ (0.762-0.999) | (0.405- (0.185- (0.911-0.998)
¢ 0.574) 0.248)

NPV: negative predictive value; NR: not reported; PPV: positive predictive value
a EAG assume cut-off of 38 used; paper not clear.
b unadjusted model
¢ adjusted for mean arterial pressure and gestational age at assessment based on a method by Perry et al.®8

Two standalone studies (Saleh et al** and Salhuddin et al*’) provide additional accuracy

data for the Elecsys sFlt-1/PIGF ratio test for the prediction of adverse outcomes (see

Appendix 5 for further details).
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4.1.3 Assessment of the concordance between tests

4.1.3.1 Analytical concordance

According to the EAG’s clinical experts, all PIGF-based tests require quality assurance of
their long-term performance for UKAS accreditation. An external quality assurance (EQA)
scheme administered by NEQAS involves sending standard serum samples to hospitals for
reference calibration and checking. The Roche, Perkin ElImer and ThermoFisher tests are
included in this scheme but the Quidel Triage test is not. Users of the Quidel test therefore

must use an alternate approach for demonstrating long-term consistency of the analyses.

4.1.3.2 Predictive concordance

The previous DAR’ found no studies which compared the predictive accuracy of the four
tests in a relevant population who had suspected pre-eclampsia. Our literature search 11
studies published since the previous DAR which compared two or more of the Triage PIGF,
Elecsys, BRAHMS Kryptor and DELFIA Xpress PIGF 1-2-3 tests (Appendix 4). Some of
these have limited relevance because they employed test cut-offs other than those
recommended by the test manufacturers or were correlational analyses that did not include
predictive outcomes. The most relevant studies are summarised briefly below. There were

no studies that compared all four of the tests.

Cheng et al.”® identified inter-test differences in determining measured PIGF and sFlt-1
concentrations and concluded that the rule-in/rule-out decision levels are test-specific and
not interchangeable, although their study population was healthy pregnant Chinese women
at 20-39 weeks of gestation, some of whom developed PE. Cheng et al. noted that in the
Elecsys test, assay interference led to 0.6% of PIGF and sFIt-1 assay samples being not
reportable. The rule-out and rule-in cut-offs of the Elecsys sFIt-1/PIGF ratio of 38 and 110
respectively were estimated to have equivalent values of 55 and 188 for the BRAHMS
Kryptor sFlt-1/PIGF ratio test.

McCarthy et al.*® conducted a secondary analysis, called the COMPARE study, which
utilised PIGF samples from women in the PEACHES study?* and in parts 1 and 2 of the
PELICAN study'82' who had presented with suspected PE or a suspected SGA fetus before
37 weeks of gestation. NB Part 1 of PELICAN (included in our review) focused on women
with suspected pre-eclampsia, while part 2 of PELICAN (excluded from our review) focused

on women suspected of having an SGA infant. McCarthy et al. compared the commercially

86



recommended cut-offs for the Alere (now Quidel) Triage PIGF test (<100 pg/mL), Roche
Elecsys test sFlt-1/PIGF ratio (>38) and an optimally derived cut-off for the Perkin Elmer
DELFIA Xpress PIGF 1-2-3 test (<150 pg/mL). A trade-off was seen between sensitivity and
specificity, with the Triage PIGF and DELFIA Xpress tests both having higher sensitivity, but
lower specificity, than the Elecsys test. However, McCarthy et al. concluded that the tests’
ability to predict delivery within 2 weeks did not differ significantly when using the specified
cut-offs, with areas under the ROC curve being similar among the tests (full test accuracy
statistics for the three tests are provided in the publication). The results from the Triage PIGF
and Elecsys ratio tests were similar to those previously reported. Note that the population
analysed in the COMPARE study does not fully match the NICE scope for the current review
since it comprises women suspected of having pre-eclampsia as well as those suspected of

having an SGA infant.

Giblin et al.”' conducted a further secondary analysis of PIGF samples from women in the
PELICAN and PEACHES studies who presented with suspected PE or a suspected SGA
infant (as assessed in the COMPARE study?®°). Giblin et al. reported the test performance
statistics (sensitivity, specificity, PPV, NPV and likelihood ratios) for PIGF or the sFIt-1/PIGF
ratio for predicting delivery within 14 days using the Quidel Triage, Roche Elecsys and
Perkin Elmer DELFIA Xpress tests. They concluded that the Quidel and Roche tests have
slightly different sensitivities and specifies, but AUCs were similar and the test had similar
clinical applicability for prediction of delivery. That said, there was a 3-fold difference in the
rule-in thresholds for the Triage and DELFIA Xpress tests, 12 pg/mL and 50 pg/mL
respectively, and the authors recommended the assessments could be standardised across
tests, e.g. by converting biomarker concentrations to multiples of the median, to reduce the

possibility of confusion.

4.1.4 Assessment of clinical effectiveness outcomes

Numerous clinical effectiveness outcome measures are reported across the included
studies, with heterogeneity in the way they have been assessed and reported. Some clinical
effectiveness outcomes are reported by only a handful of studies and are thus sparsely
distributed across the evidence base. The three single arm observational cohort studies
(Binder 2020%, Ormesher 2018"” and Andersen 2019%¢) did not assess the effect of using
the PIGF or sFIt-1/PIGF ratio tests on clinical outcomes because they lack a control arm in
which the test result is concealed. Any clinical outcomes reported in these studies are not

presented in this report. Similarly, clinical outcomes reported in standalone test accuracy
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studies are not discussed here since these also lack a control group and do not assess the

use of the test alongside standard clinical assessment.

The subsequent sections therefore focus on a selection of clinical outcomes reported in the
four add-on studies which compare use of the test alongside standard clinical assessment
(test result revealed) with standard clinical assessment only (test result concealed): the
PARROT and MAPPLE studies (Triage PIGF test) and the INSPIRE and PreOS studies
(Elecys sFlt-1/PIGF ratio test). ® 15163234 We selected outcomes for presentation based on
their clinical relevance, as informed by our expert clinical advisors. These include clinical

effectiveness outcomes which inform our assessment of cost-effectiveness.

No clinical outcome data is available for the BRAHMS Kryptor sFlt-1/PIGF ratio test or
DELFIA Xpress PIGF tests.

4.1.5 Assessment of time to event outcomes

4.1.5.1 Time to pre-eclampsia diagnosis

In the PARROT study, use of the Triage PIGF test alongside standard clinical assessment
(‘test result revealed’) was associated with a 64% reduction in time to diagnosis of pre-
eclampsia (95% Cl:13% to 85%; p=0.027).°'® Time to diagnosis was numerically shorter in

the revealed trial arm in all three PIGF level subgroups (Table 20).

Time to diagnosis was also numerically shorter in the INSPIRE study for those in whom the

Elecsys sFIt-1/PIGF ratio test result was revealed (Table 20).%2

Time to pre-eclampsia diagnosis was not reported in the MAPPLE or PreOS studies.'®

Table 20 Time to diagnosis of pre-eclampsia, test result revealed versus concealed

Study Outcome Group Revealed Concealed Difference (as

reported in study)

Triage PIGF test

PARROT?® | Time (days) to Total 1.9 (0.5-9.2); | 4.1 (0.8- Adjusted time ratio
15 diagnosis, median N=573 14.7); N=446 | = 0.36 (95% CI
(IQR); N 0.15 10 0.87;
p=0.027),
PIGF <12 | 1.0 (0.3-4.5); | 2.0 (0.3-9.0); | Adjusted time ratio
n=130 n=106 =0.17 (95% CI
0.03 t01.06)
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PIGF 12- | 2.0 (0.9- 4.6 (1.0- Adjusted time ratio
100 8.70); n=212 | 14.5); n=173 | =0.66 (95% CI 0.09
to 4.95)
PIGF 22.8 (8.4- 30.3 (5.9- Adjusted time ratio
>100 39.2); n=229 | 65.1); n=156 | =0.13 (95% CI 0.16
to 1.07)
Elecsys sFit-1/PIGF ratio test
INSPIRE?? | Time (days) to PE | Total 0 (0-2); 0 (0-3); 0 days; 2p=0.7777

diagnosis within 7 N=186 N=184

days, median

(IQR); N

Time (days) to PE | Total 2 (0-9); 4 (0-10.5); 2 days; @ p=0.5641

diagnosis within N=186 N=184

28 days, median

(IQR); N

Time (days) to PE | Total 7 (0-29); 9.5 (0-32); 2.5 days; @

diagnosis at any N=186 N=184 p=0.6387

time, median

(IQR); N

aabsolute difference as calculated by reviewer

4.1.5.2 Time to delivery

For the Triage PIGF test, time to delivery was slightly longer overall in the revealed arm of
the PARROT study compared to the concealed arm (19 versus 17.8 days) but when
stratified by PIGF level the time to delivery was shorter in women with very low levels of
PIGF (<12 pg/ml) in the revealed group compared to the concealed group regardless of
gestational age (Table 21).°"® In general, time to delivery was longer in women at less than
35 weeks gestation. In the MAPPLE study, time to delivery was 6 days shorter in the
revealed arm compared to the concealed arm (95% CI 2.0 to 10.0 days shorter) and was

also shortest in women with very low PIGF levels (Table 21).1

Time to delivery was not reported in the INSPIRE or PreOS studies.®?"®

Table 21 Time to delivery, test result revealed versus concealed

Study Outcome Group Revealed Concealed Difference (as
reported in
study)

Triage PIGF test

PARROT | Time to Total 19.0 (3.1); 17.8 (3.1); Adjusted ratio of

delivery N=573 N=446 means: 1-10 (ClI
(days), 0-99-1-24)
geometric

mean (SD); N
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Time to In women <35 weeks gestation at testing:
delivery PIGF <12°® 12 (6-22) 17 (7-25) Not reported
(days), PIGF 12-100 | 26 (16-36) | 27 (18-35) Not reported
median (IQR)? | v
PIGF >100° | 50 (32-75) 50 (35-76) Not reported
In women 35%C to 36*¢ weeks gestation at testing:
PIGF <12° 4 (2-8) 8 (5-12) Not reported
PIGF 12-100 | 13 (7-18) 11 (4-18) Not reported
b
PIGF >100° | 20 (13-28) 21 (11-28) Not reported
MAPPLE'® | Interval (days) | Total 24 (4-52); 29 (11-59); Median
c from first test N=397 N=287 Difference: -6.0
to delivery, (-2.0t0 -10.0)
median, PIGF <12° 3 (1-13); 9 (3-16); n=69 | Not reported
(quartiles); N n=116
PIGF 12-100 | 19 (6-43); 23 (11-40); Not reported
b n=137 n=97
PIGF >100° | 48 (32-69); 61 (37-90); Not reported
n=143 n=121
a n not reported for subgroups P pg/ml  ¢unadjusted indirect comparison

4.1.6 Assessment of maternal outcomes

4.1.6.1 Pre-eclampsia diagnosis

Triage PIGF test
In the PARROT study, a slightly higher proportion of women were diagnosed with pre-

eclampsia by a clinician (1% higher) or severe eclampsia (3% higher) in the test revealed
arm compared to the concealed arm, with the highest numerical differences observed in
women with very low PIGF levels (Table 22).° ' In contrast, the MAPPLE study observed a
lower proportion of women diagnosed with pre-eclampsia in the revealed arm compared to
the concealed arm (8.4%) with larger differences between the study arms observed when
stratified by PLGF level (Table 22).'®

Elecsys sFlt-1/PIGF ratio test

The proportion of women diagnosed with pre-eclampsia within 7 days, 28 days or at any

time was numerically higher in the revealed arm compared to concealed arm in the INSPIRE
study (Table 22).3? Of those with a pre-eclampsia diagnosis, a higher proportion of the test
revealed group (9% higher) were diagnosed with severe pre-eclampsia than the test

concealed group(Table 23). Klein et al”® did not report the frequency of pre-eclampsia
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diagnoses for women in the PreOS study before and after knowledge of the test results was

available to clinicians.

Table 22 Pre-eclampsia diagnosis by time point, test result revealed versus concealed

Study Outcome Group Revealed Concealed Difference (as
reported in study)
Triage PIGF test
PARROT?® | PE diagnosis | Total 36 (205/573) | 35(155/446) | 1.0°
1 by clinician at | PIGF <12 ¢ 73.8 (96/130) | 66.0 (70/106) | 7.0®
any time, % PIGF 12-100 | 39.6 (84/212) | 37.0 (64/173) | 4.5°
(n/N) ¢
PIGF >100 ¢ 10.0 (23/229) | 12.2 (19/156) | 0.4
MAPPLE'® | PE diagnosis | Total 52.9 61.3 8.4; © Risk ratio
a at any time, % (193/397) (176/287) (95% ClI)
(n/N) 0.86 (0.75-0.99)
PIGF <12 ¢ 48.6 (51/116) | 97.1 (67/69) | 48.5°
PIGF 12-100 | 53.1 (69/137) | 74.2(72/97) |21.1°b
[
PIGF >100°¢ | 56.2 (73/143) | 30.6 (37/121) | 25.6
Elecsys sFlt-1/PIGF ratio test
INSPIRE?? | PE within 7 Total 12.9 (24/186) | 9.7 (18/184) | 3.2;°p=0.344
days, % (n/N)
PE within 28 Total 18.8 (35/186) | 15.2 (28/184) | 3.6; ° p=0.357
days, % (n/N)
PE at any Total 25.2 (47/186) | 20.6 (38/184) | 4.6; ® p=0.291
time, % (n/N)
aunadjusted indirect comparison  ?absolute % difference as calculated by reviewer  ¢pg/mL

Table 23 Severe pre-eclampsia, test result revealed versus concealed

Study Outcome Group Revealed Concealed Difference (as
reported in study)
Triage PIGF test
PARROT?® | Severe PE Total 27 (155/573) | 24 (106/446) | 3.0;aOR 1.22
1 (ACOG (95% Cl1 0.71-2.12)
definition), n/N | PIGF <12 ¢ 56.2 (73/130) | 46.2 (49/106) | 10.0°
(%) PIGF 12-100 | 30.2 (64/212) | 28.3 (49/173) | 1.9°
Cc
PIGF >100¢ | 7.9 (18/229) | 4.5 (7/156) 340
Elecsys sFit-1/PIGF ratio test
INSPIRE?®? | Severe PE Total 72.3 (34/47) | 63.3 (24/38) | 9.0"; p=0.366
(ACOG
criteria), %?2
(n/N)
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Severe PE Total 12.7 (6/47) 18.4 (7/38) 5.7; 2 p=0.471
with 2 or more
criteria for
severity, %2
(n/N)

aOR: adjusted odds ratio

a as a proportion of those diagnosed with PE babsolute % difference as calculated by reviewer
¢ pg/ml

4.1.6.2 Severe maternal adverse outcomes

Triage PIGF test
Our economic model primarily uses the composite outcome of severe maternal adverse
outcomes reported in the PARROT trial.® ' This outcome is defined by the fullPIERS

consensus and includes the number of women with one or more of the following events:

o maternal death, eclampsia, a Glasgow Coma Scale score of less than 13, stroke,
transient ischaemic attack, cortical blindness or retinal detachment, posterior reversible
encephalopathy, a requirement for positive inotropic support, a requirement for
parenteral infusion of a third-line antihypertensive, myocardial ischaemia or infarction,
blood oxygen saturations of less than 90%, 50% FiO2 (or higher) for more than 1 h, a
requirement for intubation (other than for caesarean section), pulmonary oedema, a
requirement for transfusion of blood products, a platelet count of less than 50 x 10°
platelets per L, hepatic dysfunction, haematoma or hepatic rupture, severe acute kidney
injury (defined as concentrations of creatinine >150 ymol/L or >200 pmol/L in chronic

kidney disease, a requirement for dialysis), or placental abruption.

In the PARROT study, the frequency of any fullPIERS maternal outcomes was slightly lower
in the trial arm where the Triage PIGF test results were revealed compared to the concealed
arm (3.8% vs 5.4%; adjusted OR 0-32, 95% CI 0-11 to 0-96; p=0-043; Table 24).

Table 24 Severe maternal adverse outcomes: composite, test result revealed versus

concealed

Study Outcome Group Revealed Concealed Difference (as

reported in study)

Triage PIGF test

PARROT?® | Severe Total 3.8 (22/573) 5.4 (24/446) 1.0;2a0R 0-32,
15 maternal 95% CI 0-11 to
adverse 0-96; p=0-043
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outcomes PIGF <12° 6.2 (8/130) 5.7 (6/106) aOR 0.87 (0.09 to
(defined by 8.02)
the fullPIERS | PIGF 12-100 | 3.8 (8/212) 6.9 (12/173) | aOR: 0.15(0.03 to
consensus), % | b 0.92)
(n/N) PIGF >100° | 2.6 (6/229) 3.8 (6/156) a OR: 0.29 (0.02
to 4.34)
MAPPLE'® | Adverse Total 11.9 (47/396) | 10.1 (29/287) | Risk ratio (95% CI)
maternal (10.1) 1.17 (0.76-1.82)
outcomes, % PIGF <12°® 21.6 (25/116) | 17.4 (12/69) | 4.22
(n/N) PIGF 12-100 | 11.7 (16/137) | 8.2 (8/97) 352
b
PIGF >100° | 4.2 (6/143) 7.4 (9/121) 3.22
aOR: adjusted odds ratio
a absolute % difference as calculated by reviewer b pg/mi

The PARROT study also reported separate results for each individual component of the
fullPIERS composite outcome of severe maternal adverse outcomes.® ' The majority of
these outcomes were reported in less than 1% of women in both trial arms. Exceptions were
the need for blood transfusion(s) which were reported in 9 (1.6%) and 14 (3.1%) of women,
severe acute kidney injury reported in 7 (1.2%) and 6 (1.3%) of women and placental
abruption reported in 4 (0.7%) and 5 (1.1%) of women in the revealed and concealed arms
respectively. Major postpartum haemorrhage occurred less frequently in women for whom
the PIGF test result was revealed (49; 8.6%) than in those for whom it was concealed
(48;10.8%).

In the MAPPLE study, the composite outcome ‘maternal adverse outcomes’ was reported in
47 (11.9%) of women in the revealed Triage PIGF test results arm and 29 (10.1%) of women
in the comparator (risk ratio:1.17; 95% CI:0.76—1.82)."® Although not explicitly stated by the
study authors, we have assumed that this composite includes the fullPIERS-defined
outcomes since many of the individual fullPIERS outcomes were also reported separately in
the MAPPLE study. The majority of these individual outcomes were reported in less than 1%
of women in both trial arms with the following exceptions: hepatic dysfunction was reported
at a higher frequency in the revealed arm (38; 9.6%) compared to the concealed arm (23;
8.0%) risk ratio, elevated creatinine (>150 pymol/L) was reported in 7 (1.8%) and 2 (0.7%)
and placental abruption was reported in 1 (0.2%) and 4 (1.4%) of women in the revealed and

concealed arms respectively.

No maternal deaths were reported in either trial arm in the PARROT or MAPPLE studies.

Elecsys sFlt-1/PIGF ratio test
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Maternal outcomes were reported in the PreOS study in relation to different sFit-1/PIGF
ratios but not for the comparison of interest to this systematic review (revealed versus
concealed) and are therefore not presented in this report.”® The INSPIRE study reported the
frequency of selected outcomes only and are summarised in Table 25 with severe
hypertension and hepatic dysfunction the most frequently reported of these outcomes.*? No
statistically significant differences were observed between trial arms for these outcomes,
however these results should be interpreted with caution as the study was not powered to
detect differences for these outcomes. Our economic model assumes that pulmonary
oedema, placental abruption and eclampsia were the major maternal complications in this

study and that they were independent.

Table 25 Maternal adverse outcomes: individual; test result revealed versus

concealed

Study ‘ Outcome ‘ Revealed ‘ Concealed ‘ Difference?

Elecsys sFlt-1/PIGF ratio test

INSPIRE3? | Pulmonary oedema, % 0.5 (1/186) 0.5 (1/184) 0; p=0.994
(n/N)
Placental abruption, % 1.1 (2/186) 2.7 (5/184) 1.6; p=0.246
(n/N)
Severe hypertension (in 46.8 (22/47) 52.6 (20/38) | 5.8; p=0.59

women with a PE diagnosis
only), % (n/N)

Creatinine >97, % (n/N) 4.8 (9/186) 4.4 (8/184) 0.4; p=0.822
Platelets <100, % (n/N) 2.2 (4/186) 3.8(7/184) 1.6; p=0.349
ALT double the normal, % | 17.7 (33/186) 12.5(23/184) | 5.2; p=0.159
(n/N)

Eclampsia, % (n/N) 0 (0/186) 0 (0/184) Not applicable

ALT: alanine transaminase @ absolute % difference as calculated by reviewer

4.1.7 Assessment of fetal outcomes

4.1.7.1 Fetal mortality
The PreOS and INSPIRE studies did not report data for this outcome for the Elecsys sFlt-

1/PIGF ratio test.®?7® Rates of intrauterine fetal death (including pre-viable and viable
stillbirths) were similar for the revealed and concealed arms of Triage PIGF test from the
PARROT study °'° but slightly higher stillbirth rates were observed in the concealed arm of
the MAPPLE study, particularly in the subgroup of women with very low PIGF levels (<12
pg/ml) (Table 26)."°
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Table 26 Fetal mortality, test results revealed versus concealed

Study Outcome Group Revealed Concealed Difference ?
Triage PIGF test
PARROT' | Intrauterine Total 1.2 (7/573) 1.3 (6/446) 0.1
death, % (n/N) | PIGF <12° 3.1 (4/130) 3.8 (4/106) 0.7
PIGF 12-100 | 0.5 (1/212) 1.2 (2/173) 0.7
b
PIGF >100° | 0 (0/229) 1.3 (2/156) 1.3
MAPPLE Stillbirth, % Total 0.2 (1/433) 2.3 (7/299) 2.1
(n/N2) PIGF <12b 0.8 (1/124) 5.8 (4/69) 5.0
PIGF 12-100 | 0 (0/158) 2.9 (3/105) 29
b
PIGF >100° | 0 (0/151) 0 (0/125) Not applicable

anumber of infants  pg/ml

cabsolute % difference as calculated by reviewer

4.1.8 Assessment of neonatal/perinatal outcomes

4.1.8.1 Gestational age at delivery

Triage PIGF test

In the PARROT study there was no difference in mean gestational age at delivery between

revealed and concealed trial arms overall or within subgroups of women stratified by PIGF

level. However, women with very low PIGF levels (<12 pg/ml) delivered earlier, on average,

in both trial arms (mean <35 weeks gestation) (Table 27).° ' In the MAPPLE study, women

delivered, on average, at a gestational age 1.4 weeks earlier in the revealed arm than

women in the concealed arm (95% CI: 0.9 to 2.0 weeks earlier). Again, women with a very

low PIGF levels (<12 pg/ml) delivered at an earlier gestational age in both trial arms (median

<32 weeks) (Table 27)."

Table 27 Gestational age at delivery, test result revealed versus concealed

Study Outcome Group Revealed Concealed Difference (as
reported in
study)

Triage PIGF test

PARROT?® | Gestational Total 36.6 (3.0); 36.8 (3.0); Mean difference:

15 age (weeks) at N=573 N=446 -0-52 (Cl -0-63 to

delivery, mean 0-73)
(SD); N PIGF <122 33.4 (3.13); 34.4 (3.72); Mean difference
n=130 n=106

(95% Cl): -0.03 (-
1.72 t0 1.66)
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PIGF 12-100 | 36.71 (2.48); | 37.06 (2.04); Mean difference
a n=212 n=173 (95% CI): -0.40 (-
1.25 to 0.45)
PIGF >100 @ 38.30 (1.75); | 38.23 (2.33); Mean difference
n=229 n=156 (95% CI): 0.36 (-
0.44 to 1.16)
MAPPLE'® | Gestational Total 34.9 (32.0- 36.7 (33.6— Median difference
age (weeks) at 37.1); N=433 | 38.6); N=299 | -1.4 (-0.9to
delivery, -2.0)
median, PIGF <122 31.2(29.0- |31.9(29.3- Not reported
(quartiles); N ® 33.4); n=124 | 34.1); n=69
PIGF 12-100 | 35.0(33.3- | 35.7 (34.1 - Not reported
a 36.8); n=158 | 37.9); n=105
PIGF >1002 | 37.4 (36.1- | 38.4 (37 - Not reported
38.4); n=151 | 39.9); n=125
Elecsys sFlt-1/PIGF ratio test
INSPIRE3? | Gestational Total 38.4 (37.3- 38.1 (37.1- 0.3; ¢ p=0.479
age (weeks) at 39.6); N=186 | 39.3); N=184
delivery,
median (IQR);
N
apg/ml  °number of infants
¢absolute % difference as calculated by reviewer

Elecsys sFlt-1/PIGF ratio test
No statistically significant different in gestational age at delivery was observed between
revealed and concealed arms in the INSPIRE study (Table 27).32 Klein et al (PreOS study)®*

performed an analysis of intended clinical decisions made before and after sFIt-1/PIGF ratio

test results were revealed to the clinical team in 188 women. In women for whom a decision
was changed after the test result was revealed, the gestational age at delivery was generally
lower for those women where the change was in favour of an intervention (to hospitalise, use
of steroids to induce fetal lung maturity) compared to those women where the clinical

decision was reverses (not to hospitalise or induce lung maturity).

4.1.8.2 Perinatal and neonatal mortality

Data were available for this outcome for the Triage PIGF test only. Perinatal deaths defined
(or assumed by the EAG) to include deaths from 24 weeks of gestation, including those
defined as stillbirths, until 7 completed days after birth, were reported at a lower frequency in
the revealed arm (0.5%) compared to the concealed arm (3.0%) in the MAPPLE study'® but
at similar frequencies (1.0%) in both arm of the PARROT study (Table 28).° °

Overall, less than 1% of women experienced early or late neonatal death in the MAPPLE
and PARROT studies respectively (Table 29). Late neonatal deaths were reported at the

highest frequency if women with very low PIGF levels in the concealed arm of the PARROT
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study (1.0%). Data were not stratified by PIGF level for these outcomes in the MAPPLE
study.

Neonatal and perinatal mortality was not reported in the INSPIRE or PreOS studies.3?7®

Table 28 Perinatal mortality of fetus/neonate, test result revealed versus concealed

Study Outcome Group Revealed Concealed Difference (as
reported in
study)

Triage PIGF test

PARROT' | Perinatal Total® 1.0 (6/573) 1.0 (4/446) 0; faOR 1.00,

deaths ® % 95% CI 0.61—

(n/N) 1.63
MAPPLE'82 | Perinatal Total® 0.5 (2/433) 3.0 (9/299) 2.5; T Risk Ratio

deaths ¢ % (95% ClI)

(n/N9) 0.16 (0.03-0.74)

aOR: adjusted odds ratio

aunadjusted indirect comparison ? defined as deaths from 24 weeks of gestation, including those
defined as stillbirths, until 7 completed days after birth

¢ definition not reported; assumed by EAG to be the same as for PARROT study

d N=number of infants

¢ data not stratified by PIGF level for these outcomes

fabsolute % difference as calculated by reviewer

Table 29 Early and late neonatal mortality test result revealed versus concealed

Study Outcome Group Revealed Concealed Difference (as
reported in
study)

Triage PIGF test

PARROT?® | Early neonatal | Total 00 (9/573) 0 (0/446) Not applicable

15 death; n/NP

Late neonatal | Total 0.5 (3/573) 0.2 (1/446) 0.3¢
deaths (8-27 | PIGF <12°¢ 0.8 (1/130) 1.0 (1/1086) Not reported
complete days ['pIGF 12-100 | 0.9 (2/212) | 0.0 (0/173) Not reported
of life); n/N c
PIGF >100¢ | 0.0 (0/229) 0.0 (0/156) Not reported
MAPPLE'®2 | Early neonatal | Total 0.2 (1/433) 0.7 (2/299) 0.5¢
death; n/NP

aunadjusted indirect comparison ? assumed to be within 7 days of birth; N=number of infants ©

pg/ml
dabsolute % difference as calculated by reviewer
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4.1.8.3 Perinatal and neonatal adverse composite outcomes

Data were available for this outcome for the Triage PLGF test only. The composite ‘perinatal

adverse outcomes’ was reported in the PARROT study® '® and included the following:

e any grade of intraventricular haemorrhage, seizure, any grade of retinopathy of
prematurity, respiratory distress syndrome, bronchopulmonary dysplasia or necrotising

enterocolitis (stage 2 or 3), perinatal death and late neonatal death.

Frequencies of this composite outcome were not significantly different between revealed and
concealed arms but were higher in the group of women with very low PIGF levels (<12
pg/ml) (Table 30). In contrast, the composite perinatal adverse outcome (assumed by EAG
to include the same components as for PARROT) was reported at a higher frequency in the
revealed arm of the MAPPLE study (30.4%) compared to the concealed arm (20.1%) with a
similar difference between study arms (28.4% versus 18.9%) reported for the subgroup with
singleton pregnancies only.'® The composite including neonatal outcomes only was reported
at a higher frequency in the revealed arm than in the concealed arm, both in total study

population and in each PIGF level subgroup. This composite outcome was more commonly

reported with lower PIGF levels and the difference between revealed and concealed arms

was also greater with lower PIGF levels.

Table 30 Perinatal and neonatal adverse outcomes: composite, test result revealed

versus concealed

Study Outcome Group Revealed Concealed Difference (as
reported in
study)

Quidel Triage PIGF test

PARROT?® | Perinatal Total 15 (86°/573) 14 (63/446) 1.0; aOR 1.45,

15 adverse 95% C1 0.73—

outcomes,? % 2.90
(n/N) PIGF <12¢ | 37.7 (49/130) 25.5 (27/106) aOR (95% CI):
1.95 (0.64 to
6.00)
PIGF 12- 11.8 (25/212) 13.3 (21/173) aOR (95% CI):
100 ¢ 1.62 (0.45 to
5.89)
PIGF >100 ¢ | 5.2 (12/229) 5.8 (9/156) aOR (95% Cl):
3.84 (0.29 to
51.31)

MAPPLE'82 | Perinatal Total 30.4 (131/433) | 20.1 (60/299) 10.3; 9 Risk ratio

adverse (95% Cl)
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outcomes,” % 1.51 (1.15-1.98)
(n/N)
Perinatal Singleton 28.4 (101/356) | 18.9 (52/275) 9.5;d
adverse pregnancies Unadjusted odds
outcomes,® % | only ratio 1.74 (1.20—
(n/N) 2.51)
aOR ratio 1.51
(0.93-2.43).
Neonatal Total 30.4 (131/433) | 17.1 (51/299) 13.3 9Risk ratio
adverse (95% CI) 1.78
outcomes, © % (1.32-2.41)
(n/N) PIGF <12¢ | 60.7 (74/124) 39.1 (27/69) 2164
PIGF 12- 23.4 (37/158) 13.3 (14/105) 10.1 4
100 ¢
PIGF >100 ¢ | 13.3 (20/151) 7.2 (9/125) 6.14d

aOR: adjusted odds ratio
aunadjusted indirect comparison ® N=number of infants; perinatal death or neonatal adverse
outcome °pg/ml
dabsolute % difference as calculated by reviewer
¢ EAG assumes this excludes perinatal death but notes minor inconsistencies in numbers reported
between text and tables within MAPPLE publication.

4.1.8.4 Neonatal adverse outcomes: individual components

The PARROT and MAPPLE studies report the frequencies of the individual components of

the composite adverse neonatal outcome (Table 31).° ' ' Qverall frequencies for these

outcomes were comparable in the PARROT study but were generally higher for the revealed

arm of the MAPPLE study compared to the concealed arm. Effect estimates were not

reported. The PARROT study also reports the frequency of seizures in the total study

population (<1%) but the EAG are not confident of the accuracy of the reported data since

the figures reported for the total number of cases appear to be are lower than that of

individual subgroups.

Table 31 Neonatal outcomes: individual components

Outcome Group PARROT? 1 MAPPLE"S
(pg/ml) Revealed Concealed Revealed Concealed
Triage PIGF test
Respiratory Total 14 (78/573) | 12 (54/446) | 30.5 (28/433) | 15.4 (46/299)
distress PIGF <12 34.9 (44/130) | 22.9 (24/106) | 62.1 (72/124) | 33.3 (23/69)
syndrome,% (n/N) "PIGF 12-100 | 11.8 (25/212) | 12.3 (21/173) | 23.4 (36/158) | 13.3 (14/105)
PIGF >100 | 4.4 (10/229) | 3.8 (8/156) | 13.3 (20/151) | 7.2 (9/125)
Bronchopulmonary | Total 0.9 (5/573) 0.7 (3/446) 6.7 (28/433) 2.0 (6/299)
dysplasia, % (n/N) [ PIGF <12 3.2 (4/130) | 1.8(2/106) | 16.4 (19/124) | 8.7 (6/69)
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PIGF 12-100 | 0.5 (1/212) 0.6 (1/173) 2.6 (4/158) 0.0 (0/105)
PIGF >100 0.0 (0/229) 0.0 (0/156) 3.3 (5/151) 0.0 (0/125)
Intraventricular Total 1.2 (7/573) 2.5(11/446) | 0.9 (4/433) 0.0 (0/299)
haemorrhage % PIGF <12 NR NR 1.6 (2/124) 0.0 (0/69)
(n/N) 2 PIGF 12-100 | NR NR 1.3 (2/158) 0.0 (0/105)
PIGF >100 NR NR 0.0 (0/15) 0.0 (0/25)
Necrotising Total 1 (7/573) 2 (7/446) 1.7 (7/433) 1.3 (4/299)
enterocolitis PIGF <12 3.2 (4/130) 4.8 (5/106) 3.4 (4/124)) 4.3 (3/69)
PIGF 12-100 | 1.4 (3/212) 0.6 (1/173) 1.3 (2/158) 0.0 (0/105)
PIGF >100 0.0 (0/229) 0.6 (1/156) 0.7 (1/151) 0.8 (1/125)
Retinopathy of Total 2 (9/573) ¢ 2 (9/446) ¢ 2.6 (11/433) 2.0 (6/299)
prematurity PIGF <12 0.0 (0/130) 0.0 (0/106) 6.0 (7/124) 7.2 (5/69)
PIGF 12-100 | 0.0 (0/212) 0.6 (1/173) 1.9 (3/158 1.0 (1/105)
PIGF >100 0.0 (0/229) 0.6 (1/156) 0.7 (1/151) 0.0 (0/125)
NR: not reported
a Grade 3 or 4 in MAPPLE °stage 2 or 3 in PARROT
¢ EAG notes subgroup counts do not sum to reported total

4.1.9 Assessment of delivery and related perinatal outcomes

4.1.9.1 Corticosteroid use

Use of antenatal steroids to induce fetal lung maturity was reported at a numerically higher
frequency in the revealed arm compared to the concealed arm in both the PARROT and
MAPPLE studies with the greatest differences between study arms observed in women with
very low PIGF levels (Table 32).°1%16

Table 32 Antenatal corticosteroids, test result revealed versus concealed

Study Outcome Group Revealed Concealed Difference (as
reported in
study)

Triage PIGF test

PARROT® | Use of Total 34.9 29.6 (132/446) | 5.3;°OR 1.26

15 antenatal (200/573) (C10.75t0 2.11)

corticosteroids | PIGF <12® 75.4 (98/130) | 50.9 (54/106) | 24.5¢

for fetal lung  [PIGF 12-100 | 31.6 (67/212) | 29.5 (51/173) | 2.1 ¢

maturity, % b

(n/N) PIGF >100° | 15.3 (35/229) | 14.1 (22/156) | 1.2¢
MAPPLE'®a | Use of Total 59.9 30.7 (88/287) | 29.2;® Risk ratio

antenatal (236/397) (95% Cl)

corticosteroids 1.95 (1.61-2.37)

forfetallung | PIGF <12 89.6 59.4 (41/69) 30.2°

(103/116)
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maturity, % PIGF 12-100 | 59.6 (81/137) | 35.1 (34/97) | 245¢
(n/N) b

PIGF >100° | 36.4 (52/143) | 10.7 (13/121) | 25.7 ¢

aunadjusted indirect comparison  pg/ml ¢ absolute % difference as calculated by reviewer

No data on use of steroids were reported in the INSPIRE study.?? In the PreOS study, the
majority of intended clinical decisions were unchanged after the sFlt-1/PIGF ratio test result
was revealed however, 6.0% changed in favour of inducing fetal lung maturity compared to

1.7% changing in favour of not induction lung maturity.”®

4.1.9.2 Magnesium sulphate

Use of magnesium sulphate was reported in the PARROT study only® '® where this was
more frequently reported with lower PIGF levels, however, the proportions in the revealed

and concealed arms were similar across all PIGF subgroups (Table 33).

Table 33 Use of magnesium sulphate, test result revealed versus concealed

Study Outcome Group Revealed Concealed Difference (as
reported in
study)

Triage PIGF test

PARROT?® | Use of Total NR NR NR

15 magnesium PIGF <12 @ 36.2 (47/130) | 36.9 (39/106) | 0.7°

sulphate, % (36.9%)
(n/N)

PIGF 12-100 | 9.0 (19/212) | 11.1 (19/173) |2.1°®

a

PIGF >1002 | 2.6 (6/229) | 3.2 (5/156) NR

NR: not reported
apg/ml ® measure of effect undefined in publication; absolute difference calculated by reviewer

4.1.9.3 Onset of labour

Onset of labour was reported in the PARROT study only.® "> A higher proportion of women
had a pre-labour caesarean section in the revealed arm (40%) compared to the concealed
arm (35%) (Table 34).

Table 34 Onset of labour, test result revealed versus concealed

Study Outcome Group Revealed Concealed Difference ?

Triage PIGF test
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PARROT?® | Spontaneous | Total 14 (79/573) 17 (78/446) 3
15 Induced Total 46 (263/573) | 47 (210/446) 1
Pre-labour Total 40 (230/573) | 35 (158/446) 5
caesarean
section

a absolute % difference calculated by reviewer

4.1.9.4 Mode of delivery

In the PARROT study, higher numerical proportions of women delivered by emergency
caesarean section in the revealed arm compared to the concealed arm overall (26% versus
21%) and across all subgroup of PIGF level with the highest rates reported in women with
very low PIGF levels (Table 35).°°

Table 35 Mode of delivery, test result revealed versus concealed

Study Outcome Group Revealed Concealed Difference (as
reported in
study)

Triage PIGF test

PARROT?® | Spontaneous | Total 37 (210/573) 41 (182/446) | aOR 1.05, 95%

15 vaginal Cl 0.59-1.86

cephalic, %
(n/N) PIGF <12 @ 20.8 (27/130) | 23.6 (25/106) | 2.8°

PIGF 12-1002 | 36.8 (78/212) | 43.9(76/173) | 7.1°

PIGF >1002 | 45.9 (105/229) | 50.0 (78/156) | 4.1°

Assisted Total 7 (42/573) 9 (38/446) 20

vaginal PIGF <12 @ 3.8 (5/130) 3.9 (4/106) 0.1b

(forcepsor  "p|GF 12-1002 | 8.5 (18/212) | 8.7 (15/173) | 0.2°

vacuum, % "55E 5100 @ 8.2(19/229) | 12.8(20/156) | 4.6

(n/N)

In-labour Total 26 (150/573) | 21 (94/446) | aOR 0.78, 95%
caesarean Cl 0.48-1.25
section, % PIGF <12 2 35.4 (46/130) | 37.9(39/106) | 2.5°

(n/N) PIGF 12-1002 | 28.3 (60/212) | 19.7 (34/173) | 8.6°

PIGF >100 @ 18.8 (43/229) | 12.2(19/156) | 6.6 °

aOR: adjusted odds ratio
a pg/mi babsolute % difference calculated by reviewer

The MAPPLE study also reported a higher frequency of caesarean section (other modes of
delivery not reported) in the Triage PIGF test result revealed arm than in the concealed arm
(73.8% versus 64.5%; risk ratio (95% Cl)1.14 (1.03-1.26)."°

No data on delivery mode were reported in the INSPIRE or PreOS studies.®? 7
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4.1.9.5 Preterm and early preterm delivery

The rates of preterm delivery (<37 weeks gestation) were similar between trial arms in the
PARROT study but the MAPPLE study reported higher proportions of women delivering
before 37- or 34 weeks gestation in the revealed arm compared to the concealed arm (Table

36).° 151 No date for this outcome was available from the INSPIRE or PreOS studies.®?7®

Table 36 Preterm delivery and early preterm delivery, test result revealed versus

concealed
Study | Outcome | Revealed | Concealed | Difference
Triage PIGF test
PARROT?® | Preterm delivery <37 | 41 37 (167/446) 4.0; ® Paper states no
15 weeks, % (n/N) (234/573) differences observed
MAPPLE'® | Preterm delivery < 70.2 52.8 (158/299) | 17.4°
a 37 weeks, % (n/N)c | (304/433)
Early preterm 38.6 27.8(83/299) | 10.8°
delivery < 34 (167/433)
weeks, % (n/N) ¢

aunadjusted indirect comparison ® absolute difference as calculated by reviewer
¢ paper reports frequencies by PIGF level subgroup only; frequencies summed by reviewer for
whole study population

4.1.10 Admission to hospital or specialist care unit

4.1.10.1 Maternal admissions

No statistically significant difference in maternal admissions was observed at any time point
measured in the INSPIRE study (Table 37) although the proportions of women admitted
within 24 hours or 7 days due to suspected pre-eclampsia were numerically higher in the
revealed arm compared to concealed arm.*? In the PreOS study, the majority of intended
clinical decisions were unchanged after the sFlt-1/PIGF ratio test result was revealed,
however, 5.9% changed in favour of hospitalisation compared to 11.0% changing in favour

of not hospitalising the mother.®*
No data on maternal admissions were reported in the PARROT or MAPPLE studies.® 516

The INSPIRE study® did not report on the proportion of women admitted to different levels

of care, e.g. intensive care units or other critical care units.
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Table 37 Maternal admissions at different times, test result revealed versus concealed

Study Outcome Revealed Concealed Difference
Risk ratio Risk
(95% Cl) difference
(95% Cl)
Elecsys sFlt-1/PIGF ratio test:
INSPIRE®*? | Any maternal 38.7 (72/186) | 31.5 (58/184) 1.22 0.07
admission, % (n/N) (0.93 t0 1.62) | (-0.02 to
0.17)
Admission for 32.3 (60/186) | 26.1 (48/184) 1.24 0.06 (-0.03
suspected PE (0.8910 1.70) | to 0.15)
within 24 hours, %
(n/N)
Admission for 37.6 (70/186) | 35 (65/184) 1.06 0.02 (-0.07
suspected PE (0.1t01.39) | t00.12)
within 1 week, %
(n/N)
Admission for 67 (126/186) | 72.8 (134/184) | 0.93 -0.05 (-0.14
suspected PE until (0.82 to0 1.06) | to 0.04)
delivery, % (n/N)

4.1.10.2 Neonatal admission

No difference in rates of admission to a neonatal unit were observed between revealed and
concealed arms in the PARROT and MAPPLE studies when the effect of the Triage PIGF

test was assessed (Table 38).°'°'® Admission rates were higher for babies born to mothers

with lower PIGF levels. The INSPIRE study also reported no difference in admission rates to

the special care baby unit (SCBU) between revealed and concealed arms when the Elecsys
sFIt-1/PIGF ratio test was assessed (Table 38).%2

Table 38 Admission to neonatal unit, test result revealed versus concealed

Study Outcome Group Revealed Concealed Difference (as
reported in
study)

Triage PIGF test

PARROT® | Neonatal unit | Total 34.0 32.7 (146/446) | Paper states no

15 admission, % (195/573) differences

(n/N) observed
PIGF <122 71.5(93/130) | 58.5 (62/106) | aOR (95% CI):

2.37 (0.63-7.92)
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PIGF 12-100 | 34.4 (73/212) | 31.2 (54/173) | aOR (95% ClI):
a 2.37 (0.76-7.37)
PIGF >1002 | 12.7 (29/229) | 17.3 (27/156) | Not reported
MAPPLE'® | Neonatal unit | Total 45.5 39.8 (117/299) | Risk ratio (95%
admission, % (190/433) cl)
(n/N)® 1.14 (0.95-1.37)
PIGF <122 81.7 (94/124) | 82.8 (53/69) Not reported
PIGF 12-100 | 46.4 (71/158) | 43.8 (46/105) | Not reported
PIGF >1002 | 16.7 (25/151) | 14.4 (18/125) | Not reported
Elecsys sFlt-1/PIGF ratio test
INSPIRE32 | SCBU All women 18.3 (34/186) | 15.2 (28/184) | p=0.430
admission, %
(n/N)

aOR: adjusted odds ratio SCBU: special care baby unit
apg/ml ® number of infants

4.1.11 Length of stay in hospital or unit

4.1.11.1 Length of stay (maternal)

There was no difference in the mean number of inpatients nights in women admitted to

hospital between the revealed and concealed arms in the PARROT study (Table 39).°1°

Table 39 Inpatient nights, test result revealed versus concealed, by test cut-off

Study Outcome Revealed Concealed | Difference

Triage PIGF test

PARROT"® | Number of nights | 7.43 (0.36); | 7.26 (0.38); | -0.06 (-0.22 to 0.09) @
in inpatient care, N=573 N=446
mean (SE); N

a effect measure not specified

4.1.11.2 Length of stay (neonatal)

There was no difference in the mean length of stay for babies admitted to the neonatal unit
or SCBU between the revealed and concealed arms in the PARROT study, however, the
length of stay in the neonatal intensive care or high dependency unit was 10.6 days shorter

in the revealed arm than for the concealed arm (Table 40)."°
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Table 40 Nights in neonatal unit, test result revealed versus concealed

Study Outcome | Revealed | Concealed | Difference

Triage PIGF test

PARROT® ' | Number of nights in 22.1(25.9); | 24.6 (35.2); Not reported
neonatal unit? mean N=573 N=446
(SE); N
Number of nights in 14.7 (14.4); | 13.09 (12.6); Paper states no difference
SCBU, mean (SE); N N=573 N=446 between groups
Number of nights in 15.2 (1.7); 24.2 (3.8); Mean difference -10.6
NICU/HDU, mean N=573 N=446 (95% CI -20.81 t0 -0.47)
(SE);N

SCBU: special care baby unit; NICU: Neonatal intensive care unit: HDU: high dependency unit

a level of neonatal care not specified

4.1.12 Assessment of test on clinical decision making and monitoring intensity

Klein et al** (PreOS study) compared intended clinical decisions made before and after sFlt-
1/PIGF ratio test results were revealed to clinicians in 118 pregnant women =24 weeks
gestation with suspected pre-eclampsia. The majority of intended clinical decisions remained
unchanged after the test was revealed, however, the proportion of women intended for
hospitalisation reduced by 4.9% while induction of fetal lung maturity increased by 4.3%
(Table 41). Decisions to change monitoring within one week reduced by 15% although it is
not explicit as to whether this includes both increases and decreases in monitoring intensity.
Additional intended decisions relating to drug therapy, ultrasound scans and other
monitoring tests in mothers and neonates were also reported in the paper (for brevity, not
presented in this report). For the majority of these additional decisions, there was a reduction
in the proportion of women intended for the monitoring test in question after the result was

revealed to clinicians.

Table 41 Changes in intended clinical decisions before and after test results revealed

Intended Clinical Decision
Elecsys sFlt-1/PIGF ratio test

Before (test concealed) | After (test revealed)

Hospitalisation, % (n/N) 34 (40/118)

3.4 (4/116)

28.8 (34/118)
5.2 (6/116)

Induction of delivery, %
(n/N)

Induction of fetal lung
maturity, % (n/N)

9.4 (11/117) 13.7 (16/117)
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Change in monitoring within | 65.8 (75/114) 52.6 (60/114)

one week, % (n/N)

4.1.13 Assessment of health-related quality of life (HRQoL) outcomes

No HRQoL outcomes were reported in the published studies. However, we note that the

ongoing PARROT Ireland trial is assessing HRQoL — see Section 4.3 and Appendix 6).

4.2 Subgroups of interest

Subgroups of interest to this appraisal, as specified to the NICE scope, include pregnant
women with comorbidities such as chronic hypertension, severe hypertension, pre-existing
or gestational diabetes, renal disease, and/or autoimmune disease; gestational stage
(between 20 weeks and 34 weeks plus 6 days of pregnancy; between 35 weeks and 36

weeks and 6 days of pregnancy), and multiple pregnancy.

Subgroup analysis data reported by the studies included in this systematic review is limited

to the following:

o Test accuracy data is reported by gestational age group in the ROPE, PELICAN and
McCarthy (COMPARE) 223045 standalone studies for prediction of delivery-related
outcomes (see Appendix 5).

e Test accuracy data is reported for subgroups of participants with chronic kidney disease
and/or hypertension in the PEACHES (PELICAN cohort) standalone study?* for the
prediction of delivery within 2 weeks due to pre-eclampsia or superimposed pre-
eclampsia (see Appendix 5).

o Time to delivery outcomes are stratified by gestational age (and PIGF level) in the add-
on PARROT study®'® (see Section 4.1.5.2)

e All results for the Elecsys sFIt-1/PIGF ratio in the add-on study Binder et al* are for twin

pregnancies only (See Section 4.1.2).

4.3 Ongoing studies

The EAG identified ongoing studies from several sources, including trial registries,
conference abstracts, and company submissions. From the information available, it is likely
that seven studies would meet the eligibility criteria for this systematic review, of which at
least five are RCTs. Four studies will provide further data on the Elecsys test; one study,

PARROT-Ireland which has already completed, will provide data on the Triage test; one
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company study will provide data on the DELFIA Xpress test; and one study, Fernandez

Oliva, does not give details of the index test used.

The company studies for the BRAHMS Kryptor test which reported AIC data to the EAG for
the purpose of this review (PRAECIS and REPORTS) were both excluded on population,
and no further ongoing studies for this test were identified. One study (PARROT-2) will
provide data on the use of repeat testing; two studies (DELFIA Xpress and Fernandez Oliva)
will provide diagnostic accuracy data; and five studies (PARROT-Ireland, PARROT-2,
PreRisk, PRECOG, EuroPE) will assess the impact of testing on maternal and fetal/neonatal

outcomes. Further details of the ongoing studies are listed in Appendix 6.

5 ECONOMIC ANALYSIS

This chapter assesses the evidence on the cost-effectiveness of the PIGF tests when used
in addition to standard clinical assessment, based on a systematic review of economic
analyses and an independent economic model. Parameters for the model were identified
from the systematic review of test accuracy and clinical effectiveness (in particular the
PARROT" 9 and INSPIRE?2 RCTs for the base case), the systematic review of economic
studies (section 5.1.1), a review of utility estimates (section 5.1.5) and targeted searches for

data on relevant costs and resource use.

5.1 Systematic review of cost-effectiveness evidence

5.1.1 Methods for review of economic studies

The methods detailed in Chapter 3 were used to systematically search for the economic
evidence. The relevant population, interventions and comparators were the same as for the
systematic review of test accuracy and clinical effectiveness (as described in Section 3.2),

but differed in terms of relevant the study design and outcomes.

Studies were included if they were full economic evaluations, assessing both costs and
consequences, or cost studies for the specified index tests. Outcomes included are those
consistent with full economic evaluations and cost studies, including measures of resource
use (budget impact, cost per patient or cost per case of pre-eclampsia correctly managed)
and health outcomes (life-years or QALY's gained). Each step of the review was completed

by two health economists and any disagreements were resolved by discussion.
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5.1.2 Methods for data extraction and critical appraisal of economic studies

Data extraction was performed using a pre-designed standard data extraction form that was
used in the previous DAR. 7 The included economic evaluations were critically appraised

using the same checklist that was used in the previous DAR. ” This was based on criteria in
checklists proposed by Drummond and colleagues,® Philips and colleagues®' and the NICE

reference case.®

5.1.3 Results of the review of economic studies

Starting with an original 1953 potentially relevant references identified in the original and
updated searches, we applied a filter for the word ‘cost’ anywhere in the study report to
reduce the number of references to 119. Of the 119 references, twenty-six’ '°8-1% gppeared
to provide information about economic studies based on title and abstract screening, and
were retrieved for full-text screening (Figure 1). After inspection, 15 references were
excluded: 13 of which are conference abstracts,83-87 8-9395-9 gne is a duplicate of the
previous NICE appraisal®® and the remaining one is a protocol for a study in the
clinicaltrials.gov.®* The eleven published economic studies included in the systematic review’
98-106 10 gre described in further detail in Appendix 7 and critically appraised in Appendix 12.

The excluded references and the reason for exclusion are shown in Appendix 3.

109



References identified from searches Excluded after application of filters
(after de-duplication) q (n=1834)
(n=1953) . word “cost” anywhere in the study
A 4 - -
References after application of cost Excluded upon screening titles and
filter > abstracts
(n=119) (n=93)
Excluded
v (n=15)
References for full-text screening * Conference abstracts, n=13
- " * Duplicate, n=1
(n=26) *  Protocol, n=1

Full-text articles
(n=11)

Figure 3 Flow chart for the identification of economic studies

We identified eleven economic evaluations of diagnostic tests that are within the scope of
this assessment, i.e. diagnostic tests for pre-eclampsia administered to women between 20
weeks and 36 weeks plus 6 days of gestation. Table 42 provides an overview of the
characteristics of the included economic studies and a brief summary of their base-case
results. Six of the included studies are evaluations of the Elecsys sFlt-1/PIGF ratio test,% 101
103105106 10 two are evaluations of the Triage PIGF test,% % two assess more than one PIGF
test (Elecsys Sflt-1/PIGF ratio test, Triage PIGF test and BRAHMS Kryptor sFlIt-1/PIGF ratio
test)” 1% and the other did not report which PIGF test(s) were evaluated.'®? We categorised
five studies as cost-effectiveness analyses,” % 10°106 10 two as cost analyses,”® ' one as a
budget impact analysis,'®' one as cost-effectiveness and budget impact analysis,'* one as a
cost and budget impact analysis'® and one as a cost analysis.'” One study did not use a
model;'%? nine used short-term decision trees to model the cost of managing suspected pre-
eclampsia according to using a specific diagnostic test combined with usual care compared
with usual care,’” 98 100101103106 10 andq one study used a decision tree with a Monte Carlo

simulation.®® Only one model measured the effects in QALYs,” two considered maternal and
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neonatal outcomes,” * and the other nine concentrated on potential savings due to more

appropriate management.’ 98 100-106 10

The studies suggest that including diagnostic tests alongside usual care has the potential to
reduce maternal adverse events and reduce the number of women who receive
inappropriate treatment (mainly hospitalisation) due to false-positive diagnoses. Six
studies®8-100 102103106 reported a cost saving within a range of £94 to £2,896 per woman
tested due to the introduction of a first PIGF test in addition to usual care versus usual care
alone. Five studies'%0 101103105106 renorted a cost saving between £26 and £607 for women
who have received a retest. The study by Myrhaug and colleagues'® reported £3,710 as the

cost per additional correctly identified case of pre-eclampsia.
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Table 42 Characteristics of included economic studies

Comparator: usual care

Comparator: usual care

Comparator: usual care

Comparator: usual care

Study Duckworth et al. Duhig et al. ° Figueira et al. 10 Frampton et al. 7 Frusca et al. 1!
Publication Year 2016 2019 2018 2016 2017
Country England UK Brazil UK Italy
Study type Cost analysis CE analysis Cost analysis CE analysis Budget impact analysis
Women aged 216 years
with suspected pre- Women with suspected pre- ) ) )
) ) Women with suspected pre- Women with suspected pre- Women with suspected pre-
) eclampsia between 20+0 |eclampsia between 20 and ) ) )
Population . ) eclampsia between 24 and eclampsia between 20 and 36+6 eclampsia between 24 and
and 35 weeks of gestation36+6 weeks of gestation ) ) )
) ) ) . ) 36+6 weeks of gestation weeks of gestation 36+6 weeks of gestation
with a singleton or twin  |with a singleton pregnancy?
pregnancy
Intervention: Triage PIGF |Intervention: Triage PIGF Intervention: Elecsys sFlt-  [Interventions: PIGF tests (Triage Intervention: Elecsys sFlt-
test® + management test + management 1/PIGF ratio test® + usual PIGF test, Elecsys sFlt-1/PIGF ratio [1/PIGF ratio test® + usual
Intervention(s) algorithm algorithm care test) + usual care care

Comparator: usual care

Source of clinical

evidence

PELICAN study

PARROT study

PROGNOSIS study

Systematic review

PROGNOSIS study and

clinical experts

Diagnostic cut-offs

<12 pg/mL, 12-100
pg/mL, >100 pg/mL

<12 pg/mL, 12-100
pg/mL, >100 pg/mL

<38, 38-85, >85

Triage PIGF test:
<12 pg/mL, 12-100 pg/mL, >100
pg/mL

Elecsys sFlt-1/PIGF ratio test:
<38, 38-85, >85

<38, 38-85, >85

Repeat test

No

No

Yes, included in the base

case (2 weeks after a

No

IYes, included in the base

case (2 weeks after a
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Study Duckworth et al. Duhig et al. ° Figueira et al. 10 Frampton et al. 7 Frusca et al. 1!
negative initial test (ratio < negative initial test (ratio <
38) if the woman had not 38) if the woman had not
been hospitalized and had developed pre-eclampsia,
presented continuing had not been hospitalized
symptoms of pre-eclampsia) and had presented at least
one clinical sign of pre-
eclampsia)
o Decision tree with Monte o o o
Model type Decision tree ) . Decision tree Decision tree Decision tree
Carlo simulation
2016/17, except for the cost
Cost year 2013/2014 2016 2014 2015

of test (2017/18)

Intervention effect

6% of women presented
with suspected pre-
eclampsia prior to 35
weeks’ gestation, of which
30% had a final diagnosis
of pre-eclampsia. One
woman had a false
negative test. Nineteen
women had a false

positive test

PIGF testing alongside
clinical management
algorithm resulted in an
average of 15

fewer maternal adverse
events per 1000 women
tested compared

\with current standard care

The introduction of the test
reduced the number of
women hospitalised by 56%,
from 36% to 16%.

For women presenting before 35
weeks, total QALYs for each strategy
are similar, with no more than
0.00076 QALYs separating the most
clinically effective diagnostic strategy
and the least clinically effective

diagnostic strategy.

For women presenting between 35
and 37 weeks, there is no difference
between the strategies in terms of
QALYs.

The test can reduce 69.5%
of unnecessary woman'’s
hospitalisations before pre-

eclampsia onset

Base case results?

Cost saving of £635 per

woman tested®

Cost saving of £149 per
woman tested in 55.5% of

iterations of the model.

Base case: Cost saving in
M’Boi Mirim of £26 per

woman and £90 in Einstein

For women presenting before 35
weeks, cost saving of £2896 (Triage

PIGF test versus current standard

Over five-years, net cost
saving per-woman is equal
to £607
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Study Duckworth et al. Duhig et al. ° Figueira et al. 10 Frampton et al. 7 Frusca et al. 1!

care), £2489 (Elecsys sFlt-1/PIGF

No retest scenario: Cost ratio test versus current standard
saving in M’Boi Mirim of £94 |care) and £408 (Triage PIGF test
per woman and £183 in versus Elecsys sFlt-1/PIGF ratio test)
Einstein

For women presenting between 35
and 37 weeks, cost saving of £365
(Triage PIGF test versus current
standard care), £174 (Elecsys sFlt-
1/PIGF ratio test versus current
standard care) and £191 (Triage
PIGF test versus Elecsys sFlt-1/PIGF

ratio test)

National Institute for Health

Research, Research for
) ) ] Health Technology Assessment
. Tommy'’s Charity and Patient Benefit Programme ) . . ) )
Funding source ) ) ) Roche Diagnostics programme of the National Roche Diagnostics
Alere (San Diego, CA) and National Institute for ]
Institute for Health Research.
Health Research

Professorship

a Triage PIGF test is used in women with suspected pre-eclampsia after 20 weeks and prior to 35 weeks of gestation.??

b Plasma samples were tested by trained laboratory staff at the site where the sample was taken.

¢ There is an inconsistency within the publication: a cost saving of £635 per woman tested is reported in the Results and of £582 is reported in the Abstract.

d Figueira and colleagues: converted from Brazilian Real at an exchange rate of 1 Brazilian Real = £0.14, December 2020; Frusca and colleagues, Giardini and colleagues,
Hodel and colleagues; Schlembach and colleagues: converted from Euro at an exchange rate of 1 Euro = £0.91, December 2020; Myrhaug and colleagues: converted from
Norwegian Krone at an exchange rate of 1 Norwergian Krone = £0.086, December 2020.

e Clarification provided after contact from EAG.
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Study

Duckworth et al. %

Duhig et al. °

Figueira et al. 10

Frampton et al. ’

Frusca et al. 1%

reports that this rate was applied to women in both low and intermediate settings.

9 There is an inconsistency within the publication, chapter 2.7. Sensitivity Analyses reports that this rate was applied to women in the low outpatient setting and Figure 3

CE, cost-effectiveness; PIGF, placental growth factor; QALYs, quality-adjusted life-years; sFlt-1, soluble FMS-like tyrosine kinase-1; UK, United Kingdom

Table 43 Characteristics of included economic studies (continued)

Ohkuchi and

Comparator: usual care

Comparator: usual care

test or BRAHMS Kryptor
sFlt-1/PIGF ratio test) +

usual care

Comparator: usual

care

Comparator: usual

care

Study Giardini et al."%? Hodel et al."%3 Myrhaug et al.1%4 Schlembach et al.’% |Vatish et al."%¢
colleagues™®
Publication Year [2019 2019 2020 2021 2018 2016
Country Italy Switzerland Norway Japan Germany UK
Retrospective study and cost| Cost and budget impact CE and budget impact ) ) )
Study type . . ) CE analysis CE analysis CE analysis
analysis analysis analysis
Women with
) ) ) suspected pre- )
Women with a singleton Women with suspected pre- ) . Women with .
) i Women with suspected eclampsia from 18 Women with suspected
pregnancy who accessed the| eclampsia, defined as the ] suspected pre- )
i o pre-eclampsia between weeks + 0 days ) pre-eclampsia between
Population emergency room for blood onset of proteinuria and ) eclampsia between 24
) ) 20 and 36+6 weeks of |gestation to 36 weeks 24 and 36+6 weeks of
pressure increase after the | hypertension after 20 ) .. fand 36+6 weeks of .
. ) gestation + 6 days gestation in ) gestation
20th week of gestation. weeks of gestation gestation
the Japanese cohort of]
PROGNOSIS
) . Intervention: PIGF tests |[Intervention: Elecsys |Intervention: Elecsys .
Intervention: PIGF tests (not |Intervention: Elecsys sFit- ) ) Intervention: Elecsys
) ) (Elecsys sFlt-1/PIGF sFIt-1/PIGF ratio test® |sFIt-1/PIGF ratio test® )
reported which ones) + usual | 1/PIGF ratio test?+ usual ) . sFIt-1/PIGF ratio test® +
) ratio test or Triage PIGF [+ usual care + usual care
Intervention(s) care care usual care

Comparator: usual care
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Study

Giardini et al.1%2

Hodel et al."%®

Myrhaug et al.'%*

Ohkuchi and

colleagues™®

Schlembach et al.’%5

Vatish et al.1%¢

Comparator: usual care

Source of clinical

evidence

Current study

PROGNOSIS study

INSPIRE study

PROGNOSIS study

PROGNOSIS study

PROGNOSIS study

Diagnostic cut-offs

Not reported

<38, 38-85, >85

NA

<38 to rule out
preeclampsia,
> 38 high risk of pre-

eclampsia

<38,

>38 and <85 (for
gestational weeks
20+0-33+6) OR > 38
and <110

(gestational week 34
onwards),

>85 (gestational weeks
20+0-33+6) OR 2110
(gestational

week 34 onwards)

<38, 38-85, >85

Repeat test

No

Yes, but only as scenario

analyses

1. Inclusion of a 6.5%

retest rate for

women in low

follow up settings?

2. Inclusion of a100%

retest rate for all

women

No

Yes, included as a

scenario.

Yes, included in the
base case (2 weeks
after a negative initial
test (ratio < 38) if the
woman had not
developed pre-
eclampsia and had not

been hospitalized)

Yes, included in the
base case (2 weeks
after a negative initial
test (ratio < 38) if the
woman had presented
continuing symptoms of]

pre-eclampsia)
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Ohkuchi and

Study Giardini et al.12 Hodel et al.’% Myrhaug et al.'%* Schlembach et al.’% |Vatish et al.'%
colleagues™®
3. Inclusion of 4
times retesting for
all women in
intermediate follow
up setting
Model type No model Decision tree Decision tree Decision tree Decision tree Decision tree
Cost year not clear; cost
Cost year 2016° 2020 2020 2017 2014

sources: 2016, 2018

Intervention effect

IThe test would have avoided
18% of all hospitalizations,
35% of hospitalizations

for blood pressure increase,
43% of outpatient referrals,
and 13% of emergency room

accesses.

Hospitalization rates were
reduced in the test vs. the
no-test scenario, with 822
(14%) vs. 1160 (19%)
women hospitalized,

respectively

For an initial cohort of
6000 women, 777
receiving PIGF test +
current standard care vs.
489 receiving care
standard care alone
\were correctly early
identified cases of pre-

eclampsia.

Introduction of the sFlt-
1/PIGF ratio test using
a cut-off value of 38
resulted in a reduced
hospitalization rate
compared with

the rate in the no-test
scenario (14.4%

versus 8.7%).

Intervention: 40.8% of
hospitalised women
developed pre-

eclampsia

Comparator: 29.6% of
hospitalised women
developed pre-

eclampsia

20% fewer women
being hospitalised
compared with usual

care

Base case

results®

Cost saving of £363 per

woman

Base case: Cost saving of

£313 per woman

Retest scenarios:

1. cost saving of
£266 per woman
cost saving of

£186 per woman

Cost per additional
correctly identified case
of pre-eclampsia of
£3,710

Base case: Cost
saving of £108 per

woman

Retest scenario: Cost
saving of £49.

Cost saving of £327

per woman

Base case: Cost saving

of £344 per woman

No retest scenario:
Cost saving of £382 per|

woman
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Study

Giardini et al.1%2

Hodel et al."%®

Myrhaug et al.'%*

Ohkuchi and

colleagues™®

Schlembach et al.’%5

Vatish et al.1%¢

3. costsaving of £97

per woman

Funding source

No funding®

Roche Diagnostics

Norwegian Institute of
Public Health

Roche Diagnostics

Roche Diagnostics

Roche Diagnostics

@ Plasma samples were tested by trained laboratory staff at the site where the sample was taken.

reports that this rate was applied to women in both low and intermediate settings.

P Figueira and colleagues: converted from Brazilian Real at an exchange rate of 1 Brazilian Real = £0.14, December 2020; Frusca and colleagues, Giardini and colleagues,
Hodel and colleagues; Schlembach and colleagues: converted from Euro at an exchange rate of 1 Euro = £0.91, December 2020; Myrhaug and colleagues: converted from
Norwegian Krone at an exchange rate of 1 Norwergian Krone = £0.086, December 2020; Ohkuchi and colleagues converted from Japanese Yen at an exchange rate of 1

Japanese Yen = £0.0065, May 2021.
¢ Clarification provided after contact from EAG.

d There is an inconsistency within the publication, chapter 2.7. Sensitivity Analyses reports that this rate was applied to women in the low outpatient setting and Figure 3

CE, cost-effectiveness; PIGF, placental growth factor; QALYs, quality-adjusted life-years; sFlt-1, soluble FMS-like tyrosine kinase-1; UK, United Kingdom
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5.1.4 Assessment of the quality and relevance of the economic studies

A summary critical appraisal checklist for quality assessment and relevance of the included
studies is shown in Appendix 12. The studies used a similar comparator (usual care without
PIGF-based testing) relevant to the current decision problem. All the studies also evaluated
a patient population relevant to the current decision problem, except for the studies by
Giardini and colleagues'® and Hodel and colleagues'® where there are some uncertainties
about the patient population as explained above. It's uncertain how relevant the studies
conducted for different healthcare systems and settings™ 19%1% are for the UK NHS. One
study did not use a model.** The remaining ten studies used appropriate models, although
Duhig and colleagues® did not clearly describe the modelling methodology, structure and
assumptions. Moreover, the data inputs were not fully described and justified in four
studies. 90102105106 Of the ten published studies, only two based the effectiveness on a
systematic review,” % and only one measured the health benefits in QALY using
standardised and validated generic instruments for assessment of quality of life.” The
authors have described and justified the resource costs used, except for Giardini and
colleagues.' Most of the studies assessed uncertainty through deterministic and scenario
analyses’ 1098100 101103105106 bt Dyhig and colleagues® used a probabilistic sensitivity
analysis, and Giardini and colleagues'®? and Myrhaug and colleagues'® did not assess
uncertainty at all. Model validation was only reported for the study by Frampton and

colleagues.’

5.1.5 Methods for review and data extraction of HRQoL studies

The EAG undertook searches to identify data on health-related quality of life (HRQoL) in
gestational hypertension, pre-eclampsia and general pregnancy. The aim of these searches
was to identify utility values that were suitable for use in the economic model. The following
HRQoL measures were eligible for inclusion: EQ-5D (3 or 5-level version), Short Form
questionnaire-36 items (SF-36) (using all subscales), Short Form questionnaire-12 items
(SF-12), Short Form questionnaire-6 items (SF-6D), Health Utilities Index (HUI) 1, 2 and 3
and 15D questionnaire. All these measures are general preference-based utility measures or
can be mapped to the EQ-5D using published algorithms, in line with the NICE reference
case.® The relevant population is women who are or have been pregnant and who have
experienced hypertensive disorders during pregnancy (such as gestational hypertension
and/or pre-eclampsia) and their neonates. Only primary research studies were included.
Studies assessing specific symptoms of pregnancy or morbidity (such as urinary

incontinence or emesis) or studies assessing subpopulations of pregnant women (such as
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those with human immunodeficiency virus, thyroid conditions or cancer) that are not directly

related to gestational hypertension or pre-eclampsia were excluded.

A sequential approach was used to identify HRQoL studies and all steps were conducted by
two health economists, with any disagreements resolved through discussion:
1. Systematic searches of bibliographic databases were conducted for HRQoL data in
pregnant women or women with hypertensive disorders of pregnancy.
2. Ad hoc searches were conducted for HRQoL data in pregnant women or women with

hypertensive disorders of pregnancy.

The systematic searches were carried out as separate searches in MEDLINE (Ovid),
including Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Embase (Ovid),
and Web of Science for the Science Citation Index Expanded (SCI-EXPANDED) and the
Conference Proceedings Citation Index — Science (CPCI-S). A set of focused HRQoL-
related terms were used, consistent with the previous Diagnostic Assessment Report,” to
identify utility values for use in the economic model. The search strategies are detailed in
Appendix 1. The inclusion and exclusion criteria for eligibility screening are given in Table
44. The same eligibility criteria were used for screening both titles and abstracts and full-text

records, with an exception that reference type was only applied at full-text screening.

Table 44 Inclusion/exclusion criteria for the review of HRQoL studies

Inclusion criteria

Research type

Primary research studies

Population

Women with pre-eclampsia or gestational hypertension;

General pregnancy/post-partum population experiencing any events that could be relevant to
HRQoL estimation in pre-eclampsia or gestational hypertension (e.g. mode of delivery,
hospitalisation);

Neonates experiencing any events that could be relevant to HRQoL estimation in pre-eclampsia or
gestational hypertension.

Outcomes

SF-36, SF-12, SF-6D, EQ-5D, HUI-1, -2 and -3 and 15D

Exclusion criteria

Research type

Cost-effectiveness studies
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Population

Conditions not specifically relevant to pre-eclampsia or gestational hypertension (e.g. thyroid
disease, human immunodeficiency virus)

Reference type

Conference abstracts, letters, protocols, case reports

Language

Studies not in English language

Data extraction was performed using a pre-designed standard data extraction form that had

been used in the previous Diagnostic Assessment Report.”

5.1.6 Results of the review of HRQoL studies

The systematic searches identified 133 potentially relevant studies (Figure 4): 125 were
identified directly from database searches and a further eight were identified from ad hoc
searches. Of the 133 references, 32 were retrieved for full-text screening and five studies'®”
108 109 110 111 \were included after full text screening. Of the excluded studies, 12 were
conference abstracts,'2 113 114 115 116 117 118 119 120 121 122 123 12 exclusions were based on
StUdy design,m 125 126 127 128 129 130 131 132 133 134 135 two on pOpUlati0n136 137 and One‘l38 on
HRQoL measure. The excluded references and reasons for exclusion are shown in

Appendix 3.

The five included studies are described below (Table 45). Only two studies''® 1% reported
EQ-5D whilst three'® 19 1 reported SF-36. Of the five studies, none were in the UK and

four had European populations.'% 110 197 11 Three had samples sizes greater than 200."° 197

111
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References identified from database References identified from ad hoc
searches (after de-duplication) searches
(n=125) (n=8)
v
References identified from searches
(n=133)
Excluded
Referenceg,for full-text (n=27)
. - Conference abstracts,
screening R n=12
(n=32) - Study design, n=12

- Population, n=2

A

- QoL measure, n=1

Full-text articles

(n=5)

Figure 4 Flow chart for the identification of HRQoL studies

Table 45 Characteristics of included HRQoL studies

First Author, N (total Country Instrument | Health state(s) described

Year analysed)

Brusse et al. 85 The SF-36 6-8 weeks postpartum for

2016 108 Netherlands normotensive women, women with
chronic hypertension, women with
pregnancy induced due to
hypertension and women with pre-
eclampsia (mild or severe)

Cao et al. 60 China SF-36 Pregnancy with hypertension with or

2016 109 without music therapy treatment.
(between about 26 weeks and 30
weeks of pregnancy)

Morin et al. 332 France EQ-5D 3L Pregnant women between 3 and 9t

2018 110 month of gestation with no
complications, some complications
(simple pathological) and multiple
complications (complex pathological).

Prick et al. 1391 The SF-36 Induction of labour and expectant

2015 1 Netherlands management in women with intra-
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uterine growth restriction (IUGR) and
hypertensive disorders (The DIGITAT
and HYPITAT trials). Anaemic women
after postpartum haemorrhage to red
blood cell transfusion or expectant
management (The WOMB ftrial).

Seppanen et 229 Finland EQ-5D 3L Pregnant women before acute
al. 2017 107 hospitalization; 6 months
postpartum/post discharge from

intensive care unit

EQ-5D

Morin and colleagues’"

Morin and colleagues''® conducted a prospective cohort study which evaluated the HRQoL
of French pregnant women (n=332) with a full-term birth from the first trimester to the 9th
month using the EQ-5D-3L questionnaire (French tariff), comparing physiological (no
medical complications), simple pathological (occurrence of one or more conditions that did
not require home monitoring or hospitalization), or complex pathological pregnancies
(occurrence of one or more conditions that did require home monitoring and/or
hospitalization). The conditions listed were viral or bacterial infections, breakthrough
bleeding, gestational diabetes, cholestasis, thrombocytopenia, preterm labour risk,
hypertension, premature rupture of the amniotic sac, delayed intrauterine growth, ultrasound
malformation in addition to renal, respiratory, thromboembolic, and psychopathological
maternal disorders. High blood pressure was experienced by 8.5% of women with simple
pathological pregnancies and 20.7% of women with complex pathological pregnancies,

respectively. The EQ-5D values are shown in Table 46.

Table 46 EQ-5D scores reported in Morin and colleagues.

3rd 4th 5th 6th 7th 8th 9th
Type of pregnancy
month | month | month | month | month | month | month
N 190 182 200 184 193 197 138
Physiological Mean 0.75 0.71 0.69 0.58 0.48 0.41 0.38
(SD) (0.25) (0.26) | (0.28) (0.31) (0.3) (0.3) (0.28)
N 38 40 43 40 38 35 23
Simple
. Mean 0.66 0.7 0.55 0.45 0.29 0.26 0.31
pathological
(SD) (0.3) (0.29) (0.3) (0.3) (0.26) (0.33) (0.31)
N 47 44 50 44 49 46 26
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Complex Mean 0.71 069 | 063 | 047 | 042 | 026 | 029
pathological (SD) 0.3) | (0.3) | (0.33) | (0.32) | (0.33) | (0.3) | (0.27)

Source: Morin et al 119

SD, standard deviation

Morin and colleagues' report utility scores at different stages of gestation for women with
and without pregnancy complications. Women with pregnancy complications have generally
lower utility values than those without. However, utility values for women with simple
pathological conditions are generally lower than those for women with complex pathological
conditions. This is likely due to the lower baseline utility of women with simple pathological
conditions. These results do not meet the NICE reference case since French tariffs were
used to obtain EQ-5D utilities. This study reports a maximum utility score of 0.75 during
pregnancy, for women in the 3™ month of pregnancy who do not have complications. This
value is lower than is reported in other studies, for example, in the study by Seppanen and
colleagues'”” the HRQoL was 0.907 for women admitted to the intensive care unit (i.e. at a
more severe stage). Furthermore, other studies that evaluated HRQoL during pregnancy
also reported higher utility values than Morin and colleagues,*® '4° 41 for example a cross-

sectional study from the UK reported a utility of 0.81 around the 3™ month of gestation.'°

Seppénen and colleagues’™

Seppéanen and colleagues'®” conducted a retrospective register-based study to examine
HRQoL in pregnant women admitted to the intensive care unit in Finland. Hypertensive
complications (pre-eclampsia, eclampsia, hypertension) were the most common cause of
admission to intensive care units. Other admission causes included haemorrhage,
pregnancy or delivery related complications and non-obstetric causes. Both EQ-5D-3L
(Finnish tariff) and EQ-VAS were used to measure HRQoL at baseline (refers to the time
preceding the acute hospitalisation) and six months after discharge from the intensive care
unit. Women with missing EQ-5D data from baseline or follow-up were excluded. From 229
women with available measurements, 115 were lost to follow-up. The EQ-5D scores from

the study and the general population scores are presented in Table 47.

Table 47 EQ-5D scores reported in Seppanen and colleagues

EQ-5D General Baseline (upon Follow-up (post- P value
population admission to ICU) partum)
18-24 years
N 166 28 13
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score 0.96 0.894 0.940 <0.05*
25-34 years

N 213 126 73

score 0.95 0.912 0.954 <0.01*
35-44 years

N 170 60 28

score 0.93 0.903 0.926 NS
All

N 549 214 114

score 0.946 0.907 0.946 <0.001*

Source: Seppanen et al. 107
*vs. baseline

NS, non-significant, ICU, intensive care unit

The utility score of the study population upon admission to an intensive care unit during
pregnancy is lower (0.907) compared to the general population score (0.946). However, pre-
pregnancy utility score of the study population is not reported and may differ from the utility
score for the general population. Assuming that the general population characteristics were
similar to those in the follow-up group of the study population, these results suggest that
HRQoL of women largely recovered by 6 months postpartum (0.946), as was assumed in

the previous Diagnostic Assessment Report.’

The study by Bijlenga and colleagues ' used in the previous Diagnostic Assessment
Report 7 followed up a cohort of women with hypertensive disorders and measured their
HRQoL scores at the final weeks of gestation (between 36 and 41 weeks), at 6 weeks post-
partum and at 6 months post-partum. Therefore, we consider the utility values reported by
Bijlenga and colleagues preferable to those from Seppénen and colleagues since the utility
values from Bijlenga and colleagues can be used for different time-points and, thus for
different health states of the model '%2. However, none of the HRQoL studies of the previous
Diagnostic Assessment Report 7 reported HRQoL scores related with admission to hospital

and intensive care units.

SF-36

Brusse and colleagues’®

Brusse and colleagues'® conducted a prospective case-control study in the Netherlands

that compared the HRQoL of pregnant women with normal blood pressure, chronic
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hypertension, pregnancy-induced hypertension, mild pre-eclampsia and severe pre-

eclampsia, measured six to eight weeks postpartum. Eighty-five participants received the

HRQoL questionnaire and 75 returned it but the authors did not report how missing data

were dealt with. Three instruments were used to measure HRQoL: SF-36, Multidimensional

Fatigue Inventory and EQ-VAS. The SF-36 scores are reported in Table 48 below. We

mapped these scores to EQ-5D-3L utility values using the method developed by Ara and

Brazier.'#?

Table 48 SF-36 scores reported in Brusse and colleagues

5D*

Pregnancy Severe

SF-36, Chronic induced Mild pre- pre-
0-100 Normotensive | hypertension | hypertension | eclampsia | eclampsia
(mean, SD) (n=25) (n=8) (n=6) (n=9) (n=23)
Physical sum

51.0 (8.6) 52.0 (3.6) 46.3 (9.3) 50.7 (7.1) 47.9 (8.3)
score
Physical

o 87.1 (14.7) 93.0 (7.0) 80.0 (19.0) 95.0 (5.0) 97.0 (10.5)

Functioning
Role Physical 75.0 (36.9) 90.6 (26.5) 70.8 (33.2) 86.1 (33.3) | 64.1(36.0)
Bodily Pain 74.4 (30.9) 78.5 (29.7) 66.0 (28.5) 74.9 (29.8) | 66.3(30.8)
General Health 84.3 (13.4) 82.0 (10.7) 82.8 (13.9) 79.3(12.2) | 70.4 (14.0)
Mental sum

50.4 (8.4) 56.5 (6.0) 56.5 (5.3) 55.6 (3.5) 46.2 (10.7)
score
Vitality 60.2 (19.3) 73.6 (11.3) 65.0 (21.7) 62.2 (16.0) | 52.2(19.2)
Social

78.5(19.3) 95.3 (6.5) 89.6 (12.3) 93.1 (12.7) | 68.5(21.6)
Functioning
Role Emotional 83.3 (31.1) 98.5 (35.4) 94.4 (13.6) 96.3 (11.1) | 72.5(41.0)
Mental Health 78.7 (14.0) 90.5 (8.8) 84.0 (16.0) 88.4 (8.6) 72.7 (15.9)
Mapping to EQ-

Pping 0.86 0.94 0.84 0.93 0.85

Source: Brusse et al. 108
*using Ara and Brazier algorithm 143
SD, standard deviation

Each population subgroup has a small sample size (n<25). In addition, the study reports

higher EQ-5D scores for women with chronic hypertension and mild pre-eclampsia than

normotensive individuals and similar scores for women with pregnancy induced hypertension

and severe pre-eclampsia six to eight weeks postpartum. Although previous studies 44 142 145

146 7 have showed that women almost completely recovered in terms of HRQoL after this

time period, it does not seem plausible that women with chronic hypertension or mild pre-
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eclampsia have higher utility values than the other subgroups. Therefore, we consider these
results to be associated with large uncertainty and we do not use them in our economic

model.

Cao and colleagues '

Cao and colleagues ' conducted a prospective cohort study in China and compared the
HRQoL of women with pregnancy induced hypertension receiving conventional therapy
(spasmolysis with magnesium sulphate, lowering blood pressure with nifedipine and others)
(n=30) or a conventional therapy plus music therapy (n=30) for four weeks. The treatment
lasted between the 22" and 30" weeks of gestation. HRQoL was measured with the SF-36
after the treatment and the scores are shown in Table 49. We mapped these scores into EQ-

5D-3L using the method developed by Ara and Brazier.'*3

This study presents a utility score (0.72) for pregnant women experiencing hypertensive
disorders in the third trimester of gestation. However, it includes a small sample size (n=30)
and was conducted in China, in which the standard clinical healthcare is likely to be not

generalisable to the UK. Therefore, we do not use these results in our economic model.

Table 49 SF-36 scores reported in Cao and colleagues

SF-36, Conventional therapy Conventional P value
0-100 plus music therapy therapy (n=30)

(n=30)
Physiological 84.5+10.6 71.2£10.4 <0.05
Function
Physiological 82.6 £10.1 72.319.8 <0.05
Functioning
Physical Pain 7451104 62.9 9.6 <0.05
Overall Health 84.2 £11.2 70.5+11.9 <0.05
Vitality 88.4 +10.3 74.2 +10.7 <0.05
Social Functions 74.9 £9.1 62.9 +8.3 <0.05
Emotional 73.319.4 60.5 £9.8 <0.05
Functioning
Mental Health 81.518.3 72.6 8.4 <0.05
Mapping to EQ-5D* 0.84 0.72 NA
Source: Cao et al. 109
*using Ara and Brazier algorithm 143
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Prick and colleagues’"’

Prick and colleagues'"" used data from three randomized controlled trials to investigate
postpartum HRQoL in women after an obstetric complication (n=1391). The DIGITAT and
HYPITAT trials compared induction of labour and expectant management in women with
intra-uterine growth restriction and hypertensive disorders. The WOMB trial randomized
anaemic women after postpartum haemorrhage to red blood cell transfusion or expectant
management. The study was set in the Netherlands. The HRQoL-measure SF-36 was
completed at six weeks postpartum and its values, along with their mapping into EQ-5D-

3L,™3 are shown in Table 50.

Table 50 SF-36 scores reported in Prick et al

Post-
Total all Dutch
SF-36 DIGITAT HYPITAT WOMB partum
studies population
reference
Component N (SD) N | (SD) N | (SD) N (SD) (SD) (SD)
Physical 86 85 86 86
o 403 528 452 1383 92 (13) 85 (19)
functioning (18) (16) (17) 17)
Role- 57 50 73 60
401 528 450 1379 86 (29) 74 (37)
physical (42) (42) (38) (42)
77 54 73 61
Bodily pain | 401 528 456 1385 79 (19) 78 (28)
(19) (25) (28) (28)
General 76 78 79 78
398 527 454 1379 77 (17) 78 (18)
health (19) (17) (18) (18)
57 57 66 60
Vitality 401 527 454 1382 68 (16) 68 (18)
(18) (17) (18) (18)
Social 75 75 84 78
402 528 456 1386 86 (19) 86 (19)
functioning (25) (23) (20) (23)
Role- 82 83 85 84
399 528 452 1379 82 (33) 83 (34)
emotional (34) (33) (32) (33)
Mental 79 80 86 82
401 527 454 1382 76 (15) 86 (14)
health (16) (15) (15) (15)
Mapping to
NA | 0.87 | NA | 0.80 | NA | 0.88 NA | 0.83 0.89 0.89
EQ-5D*

Source: Prick et al 1"
*using Ara and Brazier algorithm 43
X, mean; NA, Not applicable; SD, standard deviation

The HYPITAT trial reports utility values for women with hypertensive disorders six weeks

postpartum (0.80). The utility values are lower than the general Dutch population and post-
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partum reference scores (0.89). We note that the study by Bijlenga and colleagues,’*? used
in the previous Diagnostic Assessment Report,” evaluated HRQoL in the same population of
pregnant women with hypertensive disorders (from the HYPITAT trial). We consider the
study by Bijlenga and colleagues,’*? to be preferable to the study by Prick and colleagues™"
as Bijlenga reported the HRQoL scores for different time points (from the final stage of
pregnancy to 6 weeks and 6 months post-partum). Furthermore, the study by Bijlenga and
colleagues'? reported the HRQoL scores for the two groups of women in the HYPITAT trial
(induction of labour group and expectant management group), while Prick and colleagues'"’

study report the results for the whole population of the trial.

5.2 Overview of economic evidence in the company submissions

Four companies - Quidel Ireland, Roche Diagnostics Ltd, Thermo Fisher Scientific and
PerkinElmer Health Sciences - participated in the current diagnostic assessment. The
companies provided economic evidence, together with evidence on test accuracy. Although
all companies reported the costs of their biomarker tests (as described in section 5.4.7.3),

they did not provide economic models.

5.3 Overview of the evidence from the systematic review of test accuracy and

clinical effectiveness

Table 51 summarises the clinical effectiveness evidence selected to inform the EAG
independent economic model. This selection was based on an assessment of the
robustness of the available evidence, its relevance to the current decision problem and
suitability for prediction of health effects and NHS resource use to inform cost-effectiveness

estimates.

The EAG base case analyses for the Triage and Elecsys tests are informed by evidence
from the recently published PARROT® and INSPIRE?®? RCTs, respectively. These trials were
both conducted in the UK and evaluated the addition of PIGF-based tests to standard clinical
assessment of women with suspected pre-eclampsia. They report prognostic accuracy of the
tests and a range of maternal, fetal and neonatal clinical effectiveness outcomes. This
provides a good foundation for ‘end-to-end’ evaluation of the Triage and Elecsys tests as
adjuncts to usual care in UK clinical contexts, reducing the need for assumptions that would
be required to link measures of diagnostic/prognostic accuracy to health outcomes and NHS

resource use.

We also conduct scenario analyses for the Triage and Elecsys tests using the ‘next best’ line

of evidence from prospective observational comparisons of PIGF-based add-on tests versus
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usual care alone: the analysis of MAPPLE/PELICAN cohort studies® for the Triage PIGF
test; and the PreOS before/after prospective study** for the Elecsys sFlt-1/PIGF ratio.

Evidence for the BRAHMS Kryptor sFlt-1/PIGF ratio tests is weaker. Andersen and et al 4
estimated predictive accuracy for the BRAHMS test as an add-on to usual care from
retrospective cohort data, but this is only reported in a conference abstract, and is of limited
use for economic analysis because of a lack of comparison with usual care. Salahuddin and
colleagues*” reported accuracy for prediction of adverse events within 2 weeks for both the
BRAHMS and Elecsys tests by reanalysing frozen samples from the ROPE cohort study.*
They estimated an identical area under the curve (AUC) for the two tests, using a model that
also accounted for systolic blood pressure and proteinuria. We therefore present a simple
cost-comparison analysis between BRAHMS and Elecsys, based on an assumption of equal
predictive accuracy. We note that this analysis is subject to uncertainty due to the context of
the ROPE cohort study*s (standalone tests in a single US centre) and the study population

(women with gestational age outside of 20 — 36-week range).

A cost-effectiveness analysis for the DELFIA Xpress PIGF 1-2-3 test could potentially be
informed by the COMPARE study,* which compared the performance of three tests
(standalone use) — Triage, Elecsys and DELFIA. (see Section 4.1.3). However, it has not

been possible to conduct such an analysis in the time available.
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Table 51 Test accuracy and clinical effectiveness evidence included in the economic model

Study (type) Setting (n) Study Source Gestational | Pregnancy | Cut-offs considered
period age type (n)
(weeks)

Triage PIGF test
PARROT 11 maternity units 2016-2017 Duhig 201975, 20*0 - 36*6 Singleton Rule-in: <100 pg/ml and <12 pg/ml for PE
(add-on, pragmatic | in the UK 20219, 2019, (1023) required delivery:
stepped wedge 201913 e within 14 days for <35 weeks
cluster RCT) e before 37 weeks for 35-36*¢ GA
MAPPLE UK, Germany, 2014-2016 Sharp 201816 <35 Singleton <12 pg/ml (very low)
(add-on, Austria and (356) or 12—-100 pg/ml (low)
prospective cohort) | Australia twin (40) > 100 pg/ml (normal)
PELICAN UK and Ireland 2011-2012 Duckworth <35 Singleton ROC analysis
(standalone, 201621 (275) or
prospective cohort) twin (12)
Elecsys sFIt-1/PIGF ratio test
INSPIRE A single tertiary 2015-2017 Cerdeira 24+0 . 3740 Singleton > 38 (rule in PE within 1 < 38 (rule out
(add-on, individual referral centre in 2019% (370) week) PE within 1
parallel group RCT) | England week)

Cerdeira 24+0 - 36+6/7 2 85 (rule in PE within 4

20203 weeks)

(Research

letter)

Cerdeira 24+0 - 36+6 <38 (rule out

202131 (CQ PE within 4
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Study (type) Setting (n) Study Source Gestational | Pregnancy | Cut-offs considered
period age type (n)
(weeks)
response AiC) weeks)
PreOS (add-on, Five hospitals: four | Started in Klein 20163 =24 Singleton =85 <33
prospective in Germany (n = July 2012 (204)
before/after study) 162) and one in TBC or twin (5)
Austria (n = 47)
BRAHMS Kryptor sFIt-1/PIGF ratio
Andersen Denmark 2017-2019 Andersen <35 NR < 33 pg/ml (rule out PE within 1 and 4 weeks)
(standalone, 201948 >85 (rule in PE within 1 and 4 weeks)
prospective cohort)
Salahuddin A single centre in 2009-2010 Salahuddin 36.4 (33.6, Singleton = 85, AUC analysis for BRAHMS Kryptor sFlt-
(analysis of frozen the USA 201647 38.0) (412) 1/PIGF ratio and Roche Elecsys sFlt-1/PIGF
samples from (ROPE) ratio for short-term AOs within 2 weeks
ROPE
ROPE A single centre in 2009-2012 Rana 201845 <37 Singleton >38 (within 2 weeks),
(standalone, the USA (402) >85 (within 2 weeks)
prospective cohort)
DELFIA Xpress PIGF 1-2-3
COMPARE PEACHES - two PEACHES - | McCarthy et 24-37 Singleton ROC analysis to rule in delivery within 2 weeks
(standalone, London academic 2009 — al.30 (396 for the cut-offs:
retrospective health science 2017, plasma - <100 pg/ml for Alere (now Quidel) Triage
analysis of samples | centres; PELICAN- | PELICAN-1 samples PIGF
from PEACHES,?4 1 and PELICAN-2 - | and and 244 - >38 for Roche Elecsys sFlt-1/PIGF ratio
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Study (type) Setting (n) Study Source Gestational | Pregnancy | Cut-offs considered
period age type (n)
(weeks)
PELICAN-180 and 18 maternity units PELICAN-2 serum - an optimally derived cut-off of <150 pg/ml
PELICAN-2 147 in the UK and - 2011 - samples) for the PerkinElmer DELFIA Xpress PIGF
Ireland 2013 1-2-3

AOs, adverse outcomes; AUC, area under the curve; NR, not reported; PE, pre-eclampsia; ROC, receiver operating characteristic
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5.4 External Assessment Group (EAG) independent economic evaluation

5.4.1 Decision problem

The decision problem for this economic evaluation is as stated in Section 2 of this report.

This, in turn, reflects the NICE scope for this appraisal® (see section 2.1).

5.4.2 Population

The populations considered in the EAG base-case and scenario analyses are summarised in
Table 52 below.

In the base=ecase analysis, the relative effectiveness of Triage and Elecsys PIGF-based
testing when used.in addition to standard clinical assessment versus standard clinical
assessment without PIGF-based testing was estimated from two clinical trials, the PARROT?
and INSPIRE32 RCTs (see section 5.1.3 above). We also present a simple cost-comparison
for the BRAHMS ratio test based on similar estimates of predictive accuracy of the BRAHMS

and Elecsys tests from the Salahuddin case-control study.*’

Quidel state injtheir submission to NICE thatthe Triage PIGF/test can be used in women
presenting with signs and symptoms of pre-e€lampsia‘priorto 35 weeks of gestation.
However, the population in the PARROT trial, which informed the base-case analysis for this
test was the same as in the NICE scope,® i.e. women with gestational age from 20 weeks up
to 36 weeks and 6 days (Duhig 20219).

The population in the base-case analysis| for the Elecsys immunoassay sFlt-1/PIGF ratio test
(women with gestational age from 24*%to 37*%weeks, a@s shown in Table 52) is the same as

that defined in the Roche’s submission for the short-term prediction of pre-eclampsia. This is
based on the study population in the INSPIRE RCT.%2

For the BRAHMS test, the accuracy estimates were derived from the same source as for
Triage - the PARROT trial,® with the population of women at gestational age of 20 - 36*®
(Table 52), which is in line with the population for which this test is suitable >20 weeks of

gestation.



Table 52 Populations included in the EAG economic analysis

Intervention Population Study Source

Gestation Pregnancy

age (weeks) | type (%)

Triage PIGF
Base case 20 - 36*% | Singleton PARROT Duhig 2021°
Scenario analysis <35 | Singleton (90%) | MAPPLE Sharp 20186

or twin (10%)
<435 || Singleton (96%) 4y PELICAN Dackworth 20162
or twin (4%)

Elecsys immunoassay sFIt-1/PIGF ratio

Base case 24+0 - 37*0 | Singleton INSPIRE Cerdeira 201932

Scenario analysis =24 | 97.5% singleton | PreOS Klein 20163
2.5% twin

BRAHMS sFIt-1 Kryptor /| BRAHMS PIGF plus Kryptor PE ratio test

Base case <34"|, Singleton ROPE Salahuddin*’

NR, not reported

The effect of changing assumptions about the accuracy of the tests was explored in scenario
analyses using data from observational comparisons of PIGF-based tests when used in
addition to standard clinical assessment versus standard clinical assessment without PLGF-
based testing: MAPPLE/PELICAN!® 2" for Triage,/and PreOS**ffor Elecsys and BRAHMS.
The participants in the MAPPLE and/PELICAN"® *\studies weresawomen with gestational age
at presentation of less than 35 weeks (Table 52), which overlaps with the patient population
for which Triage is suitable, i.e. women with gestational age from 20 weeks up to 34 weeks

and 6 days. In the scenario for Elecsys, the gestational age was = 24 weeks.

5.4.3 Interventions

The intervention is the use of PIGF-based tests (specified in Table 53) used alongside
standard clinical assessment, to help diagnose pre-eclampsia and make subsequent

decisions about care.

Table 53 PIGF-based tests included in the EAG economic analysis

Intervention Intended use Study

Triage PIGF As part of the clinical management Base case: PARROT
algorithm shown in Figure 10 (Appendix 8) | RCT®
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As part of the clinical management Scenario: MAPPLE"6
algorithm shown in Figure 12 (Appendix 8) (add-on)/ PELICANZ?

(standalone)

Elecsys immunoassay As part of the clinical management Base case: INSPIRE

sFlt-1/PIGF ratio algorithm shown in Figure 11 (Appendix 8): | RCT??

e > 38 (elevated risk of developing PE
within 1 week?)

e <38 (low risk/of developing PE within 1

week?a)
e 285 - confirm a diagnosis of Scenario: PreOS3* (add-
hypertensive pregnancy disorder on)

e <33 - rule out a diagnosis of PE

BRAHMS sFit-1 Kryptor | >85 for predicting AOs in mothers and Base case: Salahuddin*’
/ BRAHMS PIGF plus babies within 2 weeks (standalone)
Kryptor PE ratio test

AOs, adverse/utcomes; GA, gestational age
a Intended use of Elecsys in the INSPIRE trial

The clinical management algorithms used in the trials for managing suspected pre-
eclampsia, which incorporated the result of PIGF-based testing, are shown in Appendix 8.
The EAG’s clinical advisers advised.that the Triage PIGF and Elecsys immunoassay sFlt-
1/PIGF tests are currently used in'some NHS hospitals for the assessment of suspected pre-

eclampsia, but the other two'tests are not used.

In the base case, we assume, in accordance with the PARROT?® and INSPIRE3? trials, that

PIGF-based testing is conducted in all women with suspected pre-eclampsia.

5.4.3.1 Repeat testing

The NICE scope?® states that, in this appraisal, the interventions (the tests) should be

assessed when used once per episode of suspected pre-eclampsia. However, a repeat test
can be performed in pregnant women who have had an initial PIGF-based test for suspected
pre-eclampsia that was negative, and who have no additional signs or symptoms of possible

pre-eclampsia.

Expert clinical advice to the EAG suggests that repeat testing could be considered if the first
PIGF-based test result indicated low or intermediate risk of pre-eclampsia. The suggested
timing of the subsequent testing with the Elecsys test (as shown in the Manchester NHS

Foundation trust and the Newcastle upon Tyne Hospitals NHS Foundation Trust guidelines
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in Appendix 9) is two weeks for low risk pre-eclampsia, and one or two weeks intermediate
risk. Repeat testing would usually be considered at two weeks after the first test, and the
proportion of women undergoing repeat testing could vary between 20% up to 50%
depending on local clinical practice protocols. Repeat testing of women at a later gestation

would be less likely, although this would depend on local practice.

Repeat testing was reported in just one study included in the systematic review of test
accuracy and clinical effectiveness, the prospective observational standalone study
PROGNOSIS study (Elecsys sFlt-1/PIGF ratio).%¢

When testing is repeated, it is likely that there is conditional dependence between the first
and subsequent tests, that is, the sensitivity (or specificity) of the subsequent test would not
be independent of the outcome of the first test.'*® Therefore, the overall sensitivity and
specificity of the repeat testing strategy should be calculated taking into account the effect of
test covariance. This would require additional evidence on pairwise test results for the first
and subsequent tests. Such evidence was not available in clinical effectiveness studies
informing this economic evaluation. For this reason we were unable to conduct scenario

analyses of repeat testing.

5.4.4 Comparator

The comparator in this economic evaluation no further clinical assessment (beyond
assessments already done, such as blood pressure measurement, urinalysis and fetal

monitoring) to diagnose pre-eclampsia and inform subsequent decisions about care.

The 2010 NICE guideline on managing hypertension and pre-eclampsia (CG107)>° was
replaced in 2019 by the NICE guideline on Hypertension in pregnancy: diagnosis and
management (NG133).2 The key differences between the CG107%° and NG1333 guidelines
are discussed below. NICE guideline NG133.3% incorporates the recommendation from the
NICE DG23° on the use of the Triage PIGF test and the Elecsys immunoassay sFlt-1/PIGF
ratio test in addition to standard clinical assessment and subsequent clinical follow-up, to
help rule-out pre-eclampsia in women presenting with suspected pre-eclampsia between 20
weeks and 34 weeks plus 6 days of gestation.®® NG133 also includes is the use of online
risk assessment tools (fullPIERS and PREP-S) to estimate the risk of adverse events in

women diagnosed with pre-eclampsia.

137



The PARROT and INSPIRE trials, which inform many of the parameters and assumptions in
this economic evaluation, were initiated before NG133, and their clinical management
algorithms incorporating PIGF testing (shown in Figure 10 and Figure 11, Appendix 8) were
based on the previous guideline CG107.%° Therefore, to be consistent with these trials the
modelled costs accrued in the test and comparator arms are based on the CG107

guideline.®®

We conduct a'scenario analysis assuming that gestational hypertension and pre-eclampsia
would be managed according to the current NICE guideline NG133.? In this scenario, we do
not model PIGF testing to rule out pre-eclampsia (as recommended in the NICE DG23°)

because this appraisal is an update of that guidance.

5.4.5 Key considerations when selecting a modelsstructure

In this section'we'focus on what we believe are\the mast impaortantifactors that need to be

considered when selecting a model structure for the decision problem described.above.

As reported in PARROT,® one of only two UK RCTs of biomarkers for assessment of women
with suspected pre-eclampsia, addition of PIGF testing to standard clinical practice for
managing suspected pre-eclampsia did not lead to significantly more cases of preeclampsia
being diagnosed but it shortened the.time.to.diagnosis. The.trial also reports a reduction in
severe maternal adverse events seen'with the implementation of revealed PIGF testing, with
the largest reduction in the PIGF 12=100 pg/ml group. The authors argue that the
improvement in clinical outcomes in this group may have been mediated by the use of the
clinical management algorithm which recommends increasing antenatal surveillance and
monitoring; this may be particularly important in the group of women with PIGF 12—100 pg/ml
who presented with clinical features of gestational hypertension but may also have had sub-

clinical multi-organ disease features.

In the INSPIRE RCT,32 the clinical use of PIGF/sFlt-1 testing enabled more accurate
targeting of hospital admission for high-risk women and improvements in antenatal steroid
administration prior to delivery to reduce the likelihood of infant respiratory

distress syndrome requiring neonatal unit admissions.32

It has been shown that there is a correlation between the level of angiogenic biomarkers in

women with suspected pre-eclampsia and the time from testing to delivery.%#
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Therefore, a candidate model structure should be able to capture clinical risk stratification
into low, intermediate and high risk of pre-eclampsia. It should also be able to adequately
represent the clinical management algorithms for gestational hypertension and pre-
eclampsia (with hypertension stratified by the level of severity), the management of delivery

and the risk of maternal and neonatal adverse outcomes.

5.4.6 Description of the decision analytic model

In commen with the majority of the studies identified in‘the cost-effectiveness systematic
review (see Section 5.1.3), we used a decision tree model for the economic evaluation of the
PIGF-based testing. The decision tree builds on the model reported in the previous DAR’
which informed NICE DG23.¢

The modelwas developed insaecordance with,the scope of the appraisal issued by NICE.? It
includes the outcomes identified in the NICE"Scope? (section 2.1).described in sections 5.4.6
and 5.4.7. The costs are evaluated from the perspective of the NHS and Personal Social
Services (section 5.4.7.2). Outcomes are expressed as QALYs (section 5.4.7.5). The lifetime
time horizon was adopted in the base case with the discount rate of 3.5% applied to both
costs and QALYs, in line with the NICE guidance.'® A shorter time horizon of up to six

months post-partum was tested in a scenario analysis.

Similar to the model in the previous DAR,“which informed NICE DG23,° the current model
incorporates diagnosis and managementiof clinical symptoms of suspected pre-eclampsia,
timing and mode of delivery, neonatal outcomes and maternal outcomes up to six months
post-partum. The model also estimates the long-term impact of complications on quality of
life of children and their mothers; longer-term costs of respiratory distress syndrome (RDS)
and intraventricular haemorrhage (IVH); and the impact of false positive results on quality-of-

life of women who are misdiagnosed (as explained in sections 5.4.7.2 and 5.4.7.5 below).

Figure 5 outlines the model structure, which includes four main components:

e Stratification of women into sub-cohorts depending on the risk of suspected PE (low,
intermediate, or high) based on the results of standard clinical assessment with or
without PIGF testing

e Pregnancy management (identified as expectant management or immediate delivery

based on key symptoms of pre-eclampsia or emergent eclampsia)
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e Maternal outcomes (in terms of admission to intensive care, extended hospital stay,

and morbidity associated with pre-eclampsia)

¢ Fetal and neonatal outcomes (in terms of admission to intensive care, extended
hospital stay, and morbidity associated with fetal conditions that may be caused by

maternal pre-eclampsia and/or with early delivery)

The lattéer three model components are shown in more detail in Figure 6 and Figure 7 and
further described below. They are structurally similar t0 sub-models used in the previous
DAR.” As,pointed out/above, in the,base case itis assumedthat.suspectedpre-eclampsia is
managed in accordance with the NICE guideline CG107%° for managing gestational
hypertension and pre-eclampsia, which stratifies hypertension into mild, moderate and
severe. (NB. this stratification is not shown in the model diagram (Figure 5)). The scenario
analysis based on the 2019 update of the NICE guideline (NG1333), distinguishes between
hypertensionsandgsevere hypertension,(seerssection 5.4.7.4 and Appendix 10 for further
details on CG107°%.and NG133® guidelines).
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1: Risk stratification 2: Pregnancy management 3: Maternal outcomes 4: Fetal/neonatal outcomes

No PE

Low risk of PE: GH pathway No hospitalisation Fetal/neonatal morbidity/mortality L
PE g~ Maternal morbidity/mortality

No fetal/neonatal morbidity/mortality
No PE o~ Expectant management
Suspected PE | Intermediate risk of PE: Medlified GH pathway No hospitalisation
-
e tcom

PE
~
I No
High risk . th alisauon clant ma ent

PE
Immediate deivery o Clones: Maternal and Fetal/neonatal cutcomes

GH, gestational hypertension; PE, pre-eclampsia

Figure 5 Overview of the economic mouS l ' re p O rt
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5.4.6.1 Risk stratification

The following assumptions are made at the risk stratification phase of the model. The model
assumes that every woman has an initial appointment where the clinician assesses the risk
of pre-eclampsia (either with or without the use of PIGF testing) and decides on the
appropriate initial management pathway. Depending on the outcomes of the clinical
assessment,'women are either hospitalised or managed in outpatient settings. The risk of
admissionidepends on the risk of jpre-eclampsia: women at high risk of‘pre-eclampsia are
admitted\andimanaged as inpatients, while those at low,and'intermediate risk of\pre-
eclampsia are managed in an outpatient setting (in accordance with clinical management
algorithms incorporating PIGF testing and NICE guidelines for managing gestational
hypertension and pre-eclampsia shown in Appendix 9). Admission to hospital is possible at a
later stage if symptoms of pre-eclampsia develop, in which case management in an inpatient
setting will centinde until delivery: Wemen who have been admitted to hospital but do not
develop disease are assumed to be discharged'at some point and managed as outpatients
up to delivery. The model assumes that sevére hypertension in women managed as
outpatients can also lead to hospitalisation for up to three days (as explained in section
5.4.7.2 below).

Women whose test result is false positive would be hospitalised, but a decision to initiate
delivery would not be driven solely by the test result since delivery is based on standard
signs and symptoms related to both mether and fetus./This is supported by the outcomes in
the PreOS study®* where the physician’s decision to induce delivery was unchanged for
98.2% of women (114/116) after the sFIt-1/PIGF test.

In the case of false negatives, we assume that women who have disease but have been
misdiagnosed are treated in an outpatient setting according to standard of care and their

care would be escalated if their clinical signs and symptoms progressed.

5.4.6.2 Delivery management and maternal outcomes
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Figure 6 Delivery management and maternal outcomes model sub-tree

Figure 6 shows a sub-tree for the delivery and maternal outcome component of the model.
As mentioned,previously, this model structure was adopted from thé previous DAR.7This
sub-tree begins with delivery, resulting either from spontaneous labour; indueced labour, or
planned caesarean section. Spontaneous andinduced deliveries are considered separately,
because induction of delivery is associated with a higher cost than spontaneous delivery due
to the need to administer medication to induce labour and a requirement for maternal
monitoring during induction. Each of these modes of delivery may be associated with a risk
of conversion to assisted/ instrumental vaginal delivery or to emergency caesarean and the
probability efithese outcomes may differ aceerding to whetherlabour was initially
spontaneous or induced. Each mode of delivery is also associated with a risk of a'severe
adverse event associated with'the progression of severity of pre-eclampsia during the
delivery, which results in convulsions. These adverse events confer both higher maternal
risk and admission to intensive or high-dependency care units and a requirement for
administration of anti-convulsive therapy. The model assumes that women who do not
experience convulsions are transferred to the ward following delivery and those who do not
experience any further adverse eventsihave a normal‘length of stay for the given mode of

delivery.

5.4.6.3 Fetal and neonatal outcomes

Figure 7 shows the structure for the fetal and neonatal outcome sub-tree, adopted from the
previous DAR.” The model takes a simplified approach to assessing fetal and neonatal
outcomes, where morbidity in terms of clinical manifestations (such as respiratory distress
syndrome) is not modelled directly. Instead, we model fetal or neonatal outcomes that may
be associated with increased resource use (i.e. intensive care unit or high-dependency unit).
As stated in the previous DAR,’ this approach was used to ensure tractability of the

modelling task, but inevitably it involved some simplification of the clinical practice.
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The first branch in this sub-model establishes whether the labour results in a live birth or
stillbirth. The following branch relates to admission to neonatal high dependency or intensive
care units which is assumed to be related to the risk of pre-eclampsia. Stillbirth and mortality

are included in the calculation of costs and QALY's (see sections 5.4.7.4 and 5.4.7.5).

Weonatal ICTS Burvive
HDU admission -4
.<Die
Live birth <
Survive
Mo admigzion |
.'<Die
> |
Stillbirth
=

ICU: intensive care unit; HDU: high-dependency unit

Figure 7 Fetal and neonatal outcome sub-tree

5.4.6.4 Estimation of costs
The decision analytic model accounts for the costs incurred starting from the time women
present to a;maternity hospital with_symptoms suggestive of pre-eclampsia. The costs
considered in the economic analysis are comprised of:
o The'eost of PIGF testing, including the cost of equipment, reagents and
consumables, and the cost of staff and associated training
e The cost of managing gestational hypertension and pre-eclampsia from presentation
to delivery, including the cost of antihypertensive treatment, and corticosteroids for
fetal lung maturation
o Delivery cost, including the cost of magheSium'sulphate to reduce the risk of seizure.
e The cost of maternalintensive/care, and ward stay
e The cost of neonatal unit stay including intensive care (NICU), high dependency
(HDU) and special care (SCBU)

e Long-terms costs associated with complications in neonates

These cost components are further described in section 5.4.7.2.
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It appears that the costs of managing gestational hypertension and pre-eclampsia are driven
by the time to delivery (see Table 57 below) and, therefore, estimated separately for the
gestational age of up to 35 weeks and 35-37 weeks of gestation. These costs are also
stratified by the level of hypertension (mild or no hypertension, moderate or severe in 2010
NICE guideline CG107;%° hypertension or severe hypertension in the current NICE guideline
NG1333) and can be higher in women with pre-eclampsia (as shown in Table 57 below). As
explainedraboeve, the cost of delivery depends on the mode of delivery and is significantly
higher fomassisted and emergency deliveries (Table 104). Therefore, such differences were
taken into account when estimating the,costs accrued'in the,test and comparator arms (see
section 5.4.7.2).

5.4.6.5 Estimation of QALYs

When estimating the total QALYs for the test and comparator arms, we considered the
impact of neonatal and maternal morbidity and mortality as outlined below and further

described in section 5.4.7.5.

Induced labour, planned caesarean section and admission to an intensive care unit (ICU)
are assumed to have an impact on quality of life of the mother, and this is modelled by
applying utility decrements associated with delivery (from 3 weeks to 6 months post-partum),
emergency and non-emergency caesarean section (from birth to 3 weeks post-partum), and

admission to ICU (from admissionsto:6 weeks,post-partum)

The positive test result (including false pasitives) may be associated with substantial anxiety.
To take account of this impact on women’s quality of life, we applied a utility decrement for

women with false positive results.

For women with false negative results, we assumed that their outpatient care would be
escalated if their clinical signs and symptoms progressed. However, negative test results
may reassure women and they may not return to hospital in time for effective treatment,
which could negatively affect the health of their children born preterm. This is modelled via
long-term impact of adverse outcomes in neonates on the quality of life of the mother and
baby.

5.4.7 Model parameters
The model parameters include test accuracy, clinical inputs (such as onset of labour, mode
of delivery and birth outcomes) and costs (including the costs of testing, hospitalisation,

ante-natal management, delivery and the costs of managing complications). Resource use
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assumptions for costing diagnostic and management strategies are presented in section
5.4.7.2. Unit costs were taken from UK sources for the most recent available year.
Parameters included in the model are discussed in the following sections. An overview of all

model parameters and model assumptions is provided in Appendix 10.

5.4.7.1 Parameterisation of the risk stratification phase of the model

The clinical effectiveness/study. outcomes, as parameterised forrisk stratification inithe
base-case maodel are shown in Table 103 (Appendix 13) and for scenario analyses in Table
106 (Appendix 14).

Triage PIGF test
The risk stratification in the base-case model for Triage was parameterised, where possible,
from the outcomes in the PARROT RCT.® In this pragmatic trial,iwomen presenting with
suspected preeclampsia were randomized.to.management by Triage PIGF test in
conjunctionywith standard clinicallassessmentiversus standard clinicaliassessment alone:
¢ Women with a serum PIGF concentration of >100 pg/ml followed a care pathway
involving outpatient management and routine surveillance unless clinical parameters
such as severe hypertension indicated otherwise.
¢ Women with low PIGF concentrations were advised to increase surveillance with a
greater frequency of antenatalicarevisits and fetal ultrasound scanning.
e Women with very low PIGF were assessed as pre-eclampsia, which included

consideration for admission, intensive monitoring, and fetal ultrasound scanning.

The clinical management algorithm used in this trial is shown in Figure 10 (Appendix 8).

In PARROT, the outcomes (including the characteristics of labour and delivery for women
with suspected pre-eclampsia, maternal and neonatal outcomes and the use of
corticosteroids in both trial arms) were stratified by PIGF level: <12 pg/ml, 12-100 pg/ml

and >100 pg/ml (Duhig et al. 202153). Hospitalisation rates for these PIGF categories were
not reported, but it was stated that the clinical management algorithm used by clinicians in
PARROT (Appendix 8) did not recommend routine admission for women with low or very low
PIGF (Duhig 2021%3). Therefore, in the base-case analysis we assumed that women with
PIGF of less than 12 pg/ml would be hospitalised while women with PIGF levels of 212 pg/mi
would be managed in outpatient settings except those with severe hypertension who can
also be admitted for up to three days. The proportion of women with PIGF level of <12 pg/mi

in the comparator arm who would be hospitalised within 24 hours was estimated from the
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risk ratio for diagnosis within 24 hrs (RR = 1.31) based on Duhig 2019.8 The impact of

uncertainty in the hospitalisation rate was assessed in a one-way sensitivity analysis.

We conducted an additional analysis for the Elecsys PIGF test using data from a
comparative study of MAPPLE and PELICAN (Sharp et al 2018°). In the analysis reported by
Sharp and colleagues,® clinical outcomes in women with singleton or twin pregnancies
presenting prior to 35 weeks gestation werescompared where possible sbetweensrevealed
(MAPPLE) and concealed (PELICANYcohorts. Data, from"Sharp® are categorised by PIGF
concentration: <12 pg/ml (very low), 12—100 pg/ml (low; representing <5th percentile of

normal) and >100 pg/ml (normal).

Elecsys immunoassay sFit-1/PIGF ratio test

The accufacy estimates for predi€ting the development'efpreeclampsia within 7 days for the
cut-off of 38, and the clinical outcomes fram the INSPIRE RCT (including the rates of
hospital admissions within 24 hours)*2 were used in the base-case.analysis for Elecsys
immunoassay sFli=1/PIGF ratio test. In this pragmatic trial, women presenting with suspected
preeclampsia were randomized to management by sFIt-1/PIGF

ratio test incorporated into standard clinical care versus standard clinical care alone.

The trial reported the number .of women in the reveal,and conceal arms who were admitted
following clinical assessment (withrorwithout PIGF testing). Treatment decision was based
on a clinical management algorithm*sed infINSPIRE"(shown in“Figure 11, Appendix 8). The
criteria for admission in the reveal arm were a high sFlt-1/PIGF ratio and blood pressure of
more than 150/100. Admission was also considered if a woman had a high sFlt-1/PIGF ratio
and blood pressure of less than149/99. In the conceal arm, the decision to admit was based
on the NICE guideline CG107.%° The proportion of women who would be managed on Stage
1 clinical pathway (see Figure 11, Appendix 8) was not reported in INSPIRE and, therefore,
was approximated by outcomes reported in PreOS (another study of Elecsys). A scenario
with an alternative assumption on the proportion of patients managed according to Stage 1

clinical pathway parameterised from PARROT was also conducted.

Outcomes from the PreOS study were used in another scenario analysis where the risk
stratification part of the model was parameterised from the number of hospitalised women
with the ratio of <33, from 33 to <85 and 285 before and after Elecsys test results were
revealed (Klein 20167°).

BRAHMS sFit-1 Kryptor / BRAHMS PIGF plus Kryptor PE ratio test
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In the cost-comparison between BRAHMS and Elecsys, based on the assumption of equal
predictive accuracy of these tests, the clinical effectiveness evidence was the same as for
the Elecsys test — the INSPIRE RCT (Cerdeira 2019%) in the base-case (section 5.5.1) and

PreOS (Klein 2016"°) in a scenario analysis (section 5.5.2).

5.4.7.2 Resource use and costs

The followingisections report resource use and cost parameters used in the model, including
costs of PIGF, tests, casts of the management of women with suspected pre-eclampsia,
costs of delivery and the costs' of matefnal andlor neonatalimorbidity. Resource use
assumptions for costing diagnostic tests, management strategies and birth complications are
presented in full below. They are based on companies’ submissions, the NICE Hypertension
in Pregnancy: The Management of Hypertensive Disorders During Pregnancy guideline

CG107% and expert opinion.

5.4.7.3 Costs associated with PIGF-based tests

In this econemic evaluation wesassumed there is no costrassociatedawith standard clinical
assessment as this is a component of both the intervention and the comparator. We do,
however, estimate the incremental cost of the PIGF-based tests. Test costs were estimated
from information provided by the test manufacturers to NICE, and from clinical experts and
laboratory staff who use the Triage PIGF test and Elecsys sFlt-1/PIGF ratio test in clinical
practice. Where information/was unavailable for certain cost'items, we made reasonable

assumptions to inform our cost estimates.

The estimation of the cost of the tests considered the following components:
o Cost of test kit (for Triage PIGF test and BRAHMS Kryptor sFit-1/PIGF ratio test)
e Charge per reportable test, includes capital, maintenance and equipment costs (for
Elecsys sFlt-1/PIGF ratio test)
e Machine costs
e Service charges and maintenance costs
o Equipment (laboratory materials and consumables)
o Staff time for training
o Staff time to perform and analyse test and staff time for quality control

e Phone calls to communicate test results

Time to test results is variable and depends on the hospital/laboratory which runs the test
and the workload of these institutions at each moment. Our experts advised that it could be

around 4 hours between collecting the blood tests until there is a result. However, the EAG
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is not aware of any differences between the PIGF-based tests in terms of time to test results.
As this is not likely to have a significant impact on the costs of tests, we have not considered

it in our model.

More details on the assumptions used in the estimation of the tests are shown in Appendix

15. The eost componentsrandythe total,costiof the®PIGFEstests arershownginslables54.

Table 54 Cost components and total cost of PIGF tests used in the base case analysis

Cost per test
Cost component

Triage @ Elecsys ® BRAHMS ¢
Cost of test kit £40 £22
Charge peér reportable test ¢ £70
Machines costs £0.46 £0.003
Service charges and maintenance costs £0.64 £0.003
Equipment (laboratery materials and £1.9 £21.04

consumables)

Staff time for training £0.43 £0.43 £0.43

Staff time to perform and analyse test and staff

£2.67 £5.33 £5.33
time for quality control
Phone calls to communicate test results £3.47 £3.47 £3.47
Total £50 £79 £52

Source: based on companies’ submissions, lexpert opinion and assumptions

a Triage PIGF test.

b Elecsys sFIt-1/PIGF ratio test.

¢ BRAHMS Kryptor sFIt-1/PIGF ratio test

d Cost per reportable test including capital, maintenance, and equipment costs.

5.4.7.4 Resource use and costs associated with management of suspected pre-

eclampsia

Where possible, we used data from PARROT?® for the Triage PIGF test and data from
INSPIRE?®? for the Elecsys sFlt-1/PIGF ratio test. For time to delivery, onset of delivery and
mode of delivery parameters, we used data from PARROT?® for both tests since no
information were reported by the studies for the Elecsys sFIt-1/PIGF ratio test. For the
remaining missing data, we have made some assumptions based on the inputs used in the
previous DAR,” discussed below. For the BRAHMS Kryptor sFlt-1/PIGF ratio test, we
assumed the same resource use and costs as for Elecsys sFIt-1/PIGF ratio test, with the
exception of the cost of the test itself.
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Resource use for management of women with suspected pre-eclampsia
The management of women with suspected pre-eclampsia is based on NICE CG107.%° This
guideline defines the management of pre-eclampsia and gestational hypertension and its

associated resource use by hypertension category (mild, moderate or severe hypertension).

Table 55shows the distribution, ofpatients by hypertensionicategory used inithe'model. The
proportion of women with/severe hypertension.was reported,by the RCTs (PARROT® and
INSPIRE32). The authors from INSPIRE also provided some data on the | GcCG_G
I - = reply to a
question sent by the EAG. We assumed that || GTcNGNGEGEGEGEGEEEEEEEEEEEE
.

. Then, we apportionedithe remaining women for the mild and maderate levels of

hypertension for Triage based on data from,the study by Duckworth and colleagues.®®

Table 55 Distribution of model patients by hypertension category

Category of hypertension Intervention | Comparator | Source
Triage PIGF test
Mild PE [ 15% 15% Duckworth and colleagues®®
No PE | 25% 25% Duckworth and colleagues®
Moderate PE4 43% 43% Duckworth and colleagues®®
No PE [ 33% 33% Duckworth and colleagues®®
Severe PE 1%42% A2% PARROT?®
No PE | 42% 42% PARROT?®
Elecsys sFIt-1/PIGF ratio test
Mild PE INSPIRE3?
No PE INSPIRE3?
Moderate PE INSPIRE3?
No PE INSPIRE3?
Severe PE INSPIRE3?
No PE INSPIRE3?
PE, pre-eclampsia

Women at high-risk of pre-eclampsia

We assumed that women identified as being at high-risk of pre-eclampsia (based on
diagnostic accuracy data) could follow two pathways: expectant management (women <35
weeks of gestation and women >35 weeks of gestation and mild or moderate hypertension)
or immediate delivery (women >35 weeks of gestation and severe hypertension). According
to CG107,% immediate delivery is recommended for women with pre-eclampsia and severe

hypertension after 34 weeks of gestation (after a course of corticosteroids has been
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completed) and for women with pre-eclampsia and mild or moderate hypertension after 34

weeks of gestation in the presence of any maternal and fetal risk.

In accordance with CG107,%° all women at high-risk of pre-eclampsia are admitted to
hospital. To determine the length of stay for these women, the time to delivery from the
PARROT trial® were used. Based on clinical guidelines,®® women are expected to have
varying engths of monitoring,according to.thair disease status and | estatianal aca, | Jased
on that evider se, we ( sel time t¢ geiniry estinndims fi sl ’ARE OF @i tc dete mine

how long wuinen ar€ Tiiar ag&d in eacii of the NiC CG I pathiways.

Table 56 presents our time to delivery assumptions depending on disease status, gestational
age and risk of pre-eclampsia. The main difference between the two pathways in terms of
resourcefise is the length of staymuntil delivery, i.e. 12uiagmin thegm@aentn arnmand 17
days in th S coap ratg arm 1€ - w, nei \ <30 we =ks an¢ 4 day: ancaydays | inter) antion and
comparal ir ar’ 1s, 13 pectivel , f¢ | wol iei \between 3% and 2 wi eks o ge tation n
expectant managai ient.® For women in the immediate delivery pathway, birth occurred

within 2 days after admission.*®

Table 56 Time to delivery assumptions

Population group | Time te 'olivery

; "~ Ipto 5 week Between 35-37 weeks

" Interve ntion Comparator | Intervention | Comparator

High risk of pre-eclampsia

Mild/moderate hypertension 12 days 17 days 4 days 8 days

Severe hypertension 2@ 2 days

Intermediate risk of pre-eclampsia

Mild/moderate hypertension 26 days 27 days 13 days 11 days

Severe hypertension 2@ 2 days

Low risk of pre-eclampsia

Mild/moderate hypertension 50 days 50 days 20 days 21 days

Severe hypertension 2@ 2 days

Source: based on PARROT study.®
a Assumption based on CG107.5°
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The other healthcare resources were assumed to be similar in the intervention and
comparator arms and were based on the management of pre-eclampsia recommended in
NICE CG107.%° We assumed that women receive oral labetalol until delivery, in line with the
previous Diagnostic Assessment Report.” NICE CG107°° recommends the administration of
corticosteroids for fetal lung maturation in women with pre-eclampsia between 24 and 36
weeks of gestation and a likely delivery within 7 days. Based on this, we assumed that all
womeniwith highsrisk of preseclampsia,receive corticosteroids forfetal lungimaturation.
Appendix 10 (Table 99) shows/the recommended resource use to manage women at high-

risk of pre-eclampsia for each hypertension category.

Women at intermediate- and low-risk of pre-eclampsia

The cost of management of women identified as being at intermediate or low risk of pre-
eclampsia (based on predictive accuracy data) was based on, theimanagement of
gestational hypertension recommended in NICE CG107.%° We assumed that women at both
intermediate and low risk of pre-eclampsia useithe same_ healthcare resources but those at
low-risk are managed for a longer period until delivery (

Table 56). The length of stay for women with severe hypertension was informed by the
previous DAR.” Appendix 10 (Table 100) shows the recommended resource use to manage

women at intermediate- and low-risk of pre-eclampsia for each hypertension category.

In a scenario analysis, we assumed‘that women were managed according to the
recommendations of the most recent guideline NG133.3 The changes in the assumptions
were the following:

¢ Women managed with immediate delivery: women with high-risk of pre-eclampsia,
>35 weeks of gestation and severe pre-eclampsia. The rate of severe pre-eclampsia
was informed by the two RCTs.%2 °

e Women were categorized into two levels of hypertension instead of three:
hypertension (<159/109 mmHg) and severe hypertension (>160/110 mmHg).

e For women managed according to the pre-eclampsia pathway, resource use for the
hypertension group (<159/109 mmHg) was equal to the resource use for the mild
hypertension group (<149/99 mmHg) considered for base case but includes the
prescription of oral labetalol.

¢ For women manged according to the gestational hypertension pathway, resource
use for the hypertension group (<159/109 mmHg) was similar to the resource use for

the moderate hypertension group (<159/109 mmHg) considered for base case.
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According to the previous Diagnostic Assessment Report,” the EAG decided not to model
aspirin therapy. Clinical experts had previously advised us that during the time period of the
model (20+0 until 36+6 weeks of gestation), women at high-risk of pre-eclampsia should
have already be receiving aspirin and would not receive a new prescription during this time.
Moreover, aspirin has a negligible unit cost which is not likely to impact the overall

conclusions of this study.

Costs for managing women with suspected pre-eclampsia

We usedtheunit costs for resourcessfromthe National Schedulewof'Reference Costs
2018/19 for NHS Trusts and NHS Foundation Trusts,'® NHS Payment by Results Tariff
2020/21'" and the 2020 version of drugs and pharmaceutical electronic market information
tool (eMIT) national database.®? Appendix 13 (Table 104) presents the unit costs required
for the NICE CG107 pathways.*®

Payment by Results [Tariffs were used for.the cost of hospital stay, because the data set
more closely corresponds to the expected length of stay of the model population. The
payment by results tariff assesses stays of 0-5 days and 0-9 days, and provides the costs for

additional days.

The EAG assumed that the costs of blood pressure monitoringland dipstick proteinuria
testing are included within the cost.ef.a routine outpatient antenatal appointment as the cost
for the tests are negligible. Similarly;for woméen managed in an‘inpatient setting, the cost of

these tests is included within the cost of hospitalisation.

Table 57 shows the total costs incurred to manage women identified as being at high-,
intermediate- and low-risk of pre-eclampsia split by hypertension status and gestational age,
based on the NICE CG107 pathways® and the length of monitoring and resources described
above. The total costs were calculated by multiplying the frequency of use of each resource
component (as described in Table 99 and Table 100 of Appendix 10) by their unit costs (as
presented in Table 104 of Appendix 13) and by the length of time those resources were used
(as determined by time to delivery as shown in

Table 56). Hospitalisation costs were not multiplied by the length of management since they
already capture the whole period of hospitalisation for each NICE CG107 pathway. Similarly,
as fetal assessment and corticosteroids for fetal lung maturation were administered only

once on average, its cost is not multiplied by the length of management.
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For misdiagnosed patients (false positive and false negatives), we assumed that patients
were managed as high-risk or intermediate-/low-risk for half the time to delivery and were
managed as low-risk or high-risk, respectively, for the other half. In summary, we used an
average of the costs from high- and low-risk groups for false positive patients and an
average of the costs from intermediate-/low- and high-risk groups for false negative patients
(Table 57).

Table 57:Total costs for managing women with high, intermediate and low risk of pre-

eclampsia

Population group Total cost

Up to 35 weeks Between 35-37 weeks

Intervention | Comparator | Intervention | Comparator

High risk of pre-eclampsia

PE (TP) Mild hypertension ||| £3,714.65 £5,765.49 £892:72 £2,072.19
Moderate hypertension £3,733.10 £5,790.85 £902.71 £2,086.9

Severe hypertension £3,733.10 £5,790.85 £895.61 £895.61
No PE Mild hypertension | £2,109.28 £3,134.70 £587.34 £1,180.78
(FP)* Moderate hypertension £2,318.38 £3,347.25 £672.81 £1,272.5
Severe hypertension/| £2,649.21 £3,678.08 £1,067.09 £1,074.69

Intermediate risk of pre-eclampsia

PE Mild hypertension £2,020.5 £3,049.62 £561.45 £1,143.78
(FN)® Moderate hypertension £2,133.56 £3,170.02 £619.67 £1,196.58
Severe hypertension £2,464.39 £3,500.85 £1,013.95 £998.77

No PE Mild hypertension £326.35 £333.75 £230.18 £215.38
(TN) Moderate hypertension £534.01 £549.19 £336.63 £306.26

Severe hypertension | £1,195.68¢ £1,210.86¢ £1,132.309 £1,101.93¢

Low risk of pre-eclampsia

PE Mild hypertension | £2,109.28 £3,134.70 £587.34 £1,180.78
(FN)°

Moderate hypertension £2,318.38 £3,347.25 £672.81 £1,272.5

Severe hypertension £2,649.21 £3,678.08 £1,067.09 £1,074.69

Mild hypertension £503.91 £503.91 £281.96 £289.36
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No PE | Moderate hypertension £903.65 £903.65 £442.91 £458.10
(TN)

Severe hypertension | £1,565.324 £1,565.32¢ £1,238.58¢ £1,253.76¢

Time to deliveries based on data from the PARROT study °.

2 These were calculated as the average between high-risk and low-risk costs.

® These were calculated as the average between intermediate-risk and high-risk costs.

¢ These were calculated as the average between low-risk and high-risk costs.

4These weré'calculated as the moderate hypertension costs plus 3-day hospitalisation costs!

¢ These were calculated as the moderate hyperténsion costsSiplus™3=day hospitalisation'€osts plusifetahassessment costs.

FN, false negative; FP, false positive; PE, pre-eclampsia; TN, true negative; TP4 true positive.

Resource use and costs associated with birth

The details of onset of labour (spontaneous, induced or caesarean) and mode of delivery
(unassisted, assisted or emergency caesarean section) for women with pre-eclampsia or
gestational hypertension come from.the PARROT study. '5° Appéndix 13 (Table 103) reports
the probabilities of each type of delivery usedsin the model.

It was assumed that a proportion of women diagnosed with pre-eclampsia received
treatment with intravenous magnesium sulphate at a loading dose of 4g as a bolus over 5-15
min followed by a maintenance dose of 1g per hour for at least 24 hours.%® The proportion of
patients taking magnesium sulphate was sourced from PARRQT ° and is also presented in
Appendix 13 (Table 103).

The costs for the different types of deliveries were based on the National Schedule of
Reference Costs 2018/19 for NHS Trusts and NHS Foundation Trusts'*® and are shown in
Appendix 13 (Table 104). The cost of magnesium sulphate were sourced from the British
National Formulary (accessed March 2021).'% Administration costs were not modelled given

that they were low and were likely to be accounted within the hospitalisation costs.

Resource use and costs associated with maternal and neonatal outcomes

Maternal and neonatal outcomes for the Triage PIGF test were informed by data from the
PARROT study® and for the Elecsys sFlt-1/PIGF ratio test were informed by data from
INSPIRE study®? when available. For example, length of stay in special care baby units for
Elecsys were informed by PARROT?® since no data from INSPIRE or other studies
assessing Elecsys were available. Where no data were available for Elecsys, we assumed
there were no difference in outcomes between the intervention and comparator arms. None

of the RCTs reported maternal death. 32 ®
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The differences in the maternal outcomes were not reported directly by the RCTs, for women
with and without pre-eclampsia. We considered that those with pre-eclampsia would have
more adverse outcomes than those without. Therefore, we adjusted the proportion of women
and babies with complications using a ratio of 3:1 for women with and without pre-eclampsia
for the Triage PIGF test and 2:1 for the Elecsys sFlt-1/PIGF ratio test.

Maternalkand neonatal outéomes for the Triage' PIGF test

Appendix 13 (Table 103) shows the maternal and neonatal outcomes used in the model for
the Triage PIGF test. We @ssumed that 29% of patients who were admitted to the neonatal
unit were admitted to intensive care and high-dependency units and the remaining were

admitted to the special care baby unit, as reported in the Phoenix study.'

Maternal @and neonatal outcomes for the Elecsys sFlt-1/PIGF ratio test

The maternal severe/major complications for.the Elecsys test were taken from INSPIRE??
and includesspulmonary oedema, abruptiomsand eclampsiarWe assumed thatieach woman
experienced only one of the adverse outcomes. Appendix 13 (Table 103) shows the
parameters associated with maternal, fetal and neonatal outcomes used in the model for the
Elecsys sFlt-1/PIGF ratio test. INSPIRE®? reported the number of neonates admitted to the
special care baby unit. However, it is not clear to the EAG if this refers to intensive care unit
admissions. For the base casewe assumed that special care"baby unit admissions were
different from intensive care and high-dependency unit admissions. But given that there is
some uncertainty regarding this terminology, we used the PARROT estimates as a scenario
analysis. Again, we assumed that this corresponds to 71% of babies who were admitted and

therefore the remaining 29% were admitted to intensive care and high-dependency units.%*

Costs associated with maternal and neonatal complications

Mothers who did not experienced major complications were managed with standard post-
natal care. The EAG considered that women and babies with severe outcomes were likely to
be managed in maternal and neonatal intensive care units, neonatal high-dependency units
or neonatal special care units. Therefore, we decided to only model the costs related with
admission and stay in critical care units to capture the effects of maternal and neonatal
morbidity (Appendix 13, Table 104). The unit cost of stay in neonatal intensive and high
dependency care units were calculated as the average of intensive care unit and high

dependency unit costs (Appendix 13, Table 104).

Long-term costs
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We included the long-term costs associated with complications for neonates. A study by
Khan and colleagues'®® estimated the costs for pre-term birth for the first two years of life
compared to those born at full-term. For those babies born >37 weeks, all costs were
incurred during the initial hospitalisation. We, therefore assumed a follow-up cost of zero for
those born >37 weeks (without complications). For those born between 32-36 weeks, there
were costs of £1037 (after inflating the costs to the year 2020 using the Hospital and
Community Health Service Index'®). For base case, we used this cost for those neonates
with respiratory distress syndrome.while we assumed that.this cost will be.applied to all
admitted'neonatesias 'a scenario analysis. For thescostsrof'babiessborn‘with intraventricular
hemorrhage, we assumed the lifetime costs to be the same as for cerebral palsy, as used by
Varley-Campbell.’®” Kruse and colleagues'®® estimated lifetime costs for cerebral palsy for
the year 2000 in a Danish population. They discounted costs using a discount rate of 5% per
annum. We converted the lifetime,costs to pounds and.inflated the.eests 10,2020, o give a
lifetime cost' ofi£93,254".

In accordance with/Varley-Campbell,’*” we assumed that the costs after two years would be
the same for those born pre-term without intraventricular haemorrhage and those born full-

term.

5.4.7.5 Utilities
Of the five studies in our review of HRQoL studies (5.1.6 Results of the review of HRQoL

studies) only one study (Seppanen and colleagues)'’’/provided better utility estimates, in our
judgement, than those used in the previous DAR.” The study by Seppénen and
colleagues'” provides evidence for a decrement in utility for women admitted to an intensive

care unit due to pregnancy complications.

The studies identified suggest that women largely recovered to pre-pregnancy HRQoL
scores by six months post-partum. We model short-term HRQoL outcomes until six months
post-partum, and longer-term HRQoL outcomes beyond 6 months (described in more detail

below).

Women who were misdiagnosed as high-risk of pre-eclampsia were assumed to be likely to

experience anxiety related to the positive result and admission to hospital. We assumed that
the utility decrement for these women was similar to that reported by a study by Prosser and
colleagues’™® who assessed the HRQoL losses perceived by parents due to a false positive

result obtained within a newborn screening programs of metabolic disorders. We used the

utility decrement related to hospitalisation of newborns due to false positive results reported
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in this study (0.028) in our model to account for women with false positive results. This
disutility was applied for the time period between admission and delivery (see Appendix 13,
Table 105). We assumed this period was 8 days for the intervention and 12.5 days for the
comparator (calculated as the average time to delivery of women before and after 35
weeks). For women managed with immediate delivery, we considered a time to delivery of 2
days. This decrement should be interpreted with caution since the participants in the study
by Prosser and colleagues® were interviewed 6 months after the resolution of the false
positive results and consequently may.not havefully captured the stress and anxiety
experiencedsduring,the waiting perieds Moreover;,study:samples,were small and
geographically limited. The method used was time-trade off and there were potential biases

inherent to the use of parent proxies.

Appendix 13 (Table 105) shows the utility scores used.in.the EAG _economic model for the
short-term#HARQoL. Alliof themmexeceptfor thexdecrements for,women and babies admitted to
an intensive care unit and women with false positive results, were used)in the previous
DAR.” Based on the results from Seppanen and colleagues,'®” we assumed a decrement of
0.039 in HRQoL for women admitted to an intensive care unit. We assumed that after six
weeks post-partum women who were admitted to intensive care unit would have the same
HRQoL as those women not admitted to the intensive care unit as they are expected to have
mostly recovered from adverse effects (as reported in Bijlenga @t al.'**). We assume that the
utility decrement would decline in a linear manner over, this time period. We also used this

disutility for babies admitted to critical/care,units.

QALYs were calculated by multiplying the utility scores and decrements by the time spent in

each health state.

5.4.7.6 Long-term estimation of QALYs in children

QALYs in neonates accrued up to hospital discharge are estimated from perinatal deaths
and neonatal unit admissions. Zero QALYs are assumed for miscarriage and stillbirth. When
estimating long-term QALY's for babies born alive, we considered the risk of being born
preterm, and the risks of respiratory distress syndrome and intraventricular haemorrhage. As
the proportion of babies born at different gestational ages was not reported in PARROT,® we
consider respiratory distress syndrome and intraventricular haemorrhage to be a proxy for

preterm birth.
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In PARROT,® there was a high prevalence of respiratory distress syndrome requiring
neonatal unit admission among babies with a PIGF < 12 pg/ml. However, the proportion of
babies with RDS was slightly higher in the reveal arm (13.8%) versus conceal arm (12.2%).
The proportion of babies reported in PARROT with intraventricular haemorrhage was 1.2%
in the reveal arm and 2.5% in the conceal arm. More details on the incidence of these
adverse effects per level of risk of pre-eclampsia.in Appendix 13.(Table 103). INSPIRE?2
does not report on these outcomes=nor any othemstudy-that assessed thesElecsys sFit-
1/PIGF ratio'test.

Varley-Campbell and colleagues'®” estimated total discounted QALY loss for children for
respiratory distress syndrome and intraventricular haemorrhage compared to preterm
survivorsgThey used survival from ONS life tables,'®® usedwage-related, disutilities from Ara
and Brazier'®*"land discounted at 3/5% per‘annum. For RDS and I\/H.they used lower utilities
of 0.85 and 0.76 respectively. They considered.that those with less severe fespiratory
distress syndromeand intraventricular haemorrhage would not have a QALY loss and
assumed that the proportion with less severe was 44% for RDS and 70% for IVH. Using this
assumption, the total discounted QALY loss for respiratory distress syndrome was 0.41 and

for intraventricular haemorrhage was 0.91.

We also included the total discounted:QALY loss associated with neonate mortality, which
was estimated to be 24.7 QALYs."We calculated thissby assuming a life expectancy of 80
years, using the age related disutilities from Ara and Brazier'®" and discounting at 3.5% per

annum.

5.4.7.7 Long-term estimation of QALYs in mothers

The longer-term HRQoL of mothers of children with and without adverse child outcomes are
also taken from Varley-Campbell and colleagues.'®” The estimates are derived assuming the
average age at birth of 30 years (as reported in ONS 2015, '), Varley-Campbell and
colleagues estimated the average discounted QALY to be 17.42 for mothers whose child
survived. For mothers whose child died, they either assumed that that the mother suffered
an adverse outcome utility for her remaining lifetime (total QALYs 13.45) or the mother
suffers the adverse pregnancy outcome for 10 years and then revert to the utility for no
previous adverse pregnancy outcomes (total QALYs 15.94). The utility assumed for mothers
with no adverse child outcome was 0.834 and with an adverse child outcome was 0.644."%"
We assume the average lifetime discounted QALYs of 13.45 for in the base case for loss of
child, and 15.94 in a scenario analysis. We assumed that there would be a loss of quality of

life for mother for children who had respiratory distress syndrome or intraventricular
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haemorrhage of two years in the base case (i.e. total QALY of 17.05) and 10 years in a

scenario analysis. These estimates are applied after 6 months post-partum.

Appendix 13 (Table 105) shows the long-term QALY's used in the EAG economic model.

5.5 Results of the External Assessment.Group (EAG) independent.economic

evaluation

5.5.1 Base-case analysis

The assumptions made in the base-case analysis are outlined below and further described
in Table 101 (Appendix 11):
- The population enters the.model after a clinical.examination,with or,without,PIGF-
baseditesting.
- Decisions aon treatment are driven by the test result and clinical judgement.
- False positive results have an impact on quality-of-life of women who are
misdiagnosed.
- Women with pre-eclampsia are at higher risk of major complications.
- New-borns of mothers with pre-eclampsia are at a higher risk of respiratory distress
syndrome, intraventricular hemorrhage, and intensive care unit admission.
- Complications in neanates have an impact on quality of life of children and their
mothers.
- Respiratory distress syndrome and intraventricular haemorrhage result in longer-term

costs.

This section reports the cost-effectiveness results for women presenting for assessment of
suspected pre-eclampsia between 20+0 and 36+6 weeks of gestation, using the PIGF-based
tests in addition to standard clinical assessment as compared with standard clinical

assessment alone.

5.5.1.1 Cost-effectiveness results for the Triage PIGF test

The cost-effectiveness results for Triage PIGF test versus standard clinical assessment are
presented in Table 58. In the base case, total costs are £11,305 for the Triage PIGF test and
£13,051 for standard clinical assessment. Total QALYs are 17.20 for the Triage PIGF test
and 16.99 for standard clinical assessment. The strategy including the test yields a cost

reduction of £1,746 and a QALY gain of 0.204. The base case results indicate that using the
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Triage PIGF test in the assessment of pre-eclampsia is more effective and less expensive
when compared to standard clinical assessment. The breakdown results are presented in
Table 59. The main drivers of the base case results are the long-term costs and QALYs. The

rate and costs of neonatal,care havesa largesdimpaect in thesresulis-as well;

Table 58 Base-case: results for Triage PIGF test

Technologies Total Total Incremental | Incremental | ICER (E£/QALY)
costs (£) | QALYs | costs (£) QALYs

Standard assessment £13,051 16.99

Triage PIGF test £11,305 17.20 -£1,746 0.204 Dominant

QALYs, quality~adjusted life-years; ICERincfemental cost-effectivenessyratio

Table 59 Base-case: breakdown results for Triage PIGF test

Components Triage PIGF test Standard assessment Incremental
Costs

First testing £50 £0 £50
Management £1,561 £1,791 -£230
Delivery £3,880 £3,740 £140
Maternal care £370 £410 -£40
Neonatal care £3,969 £4,661 -£692
Neonatal care - long

term £1,476 £2,450 -£974
Total £11,305 £13,051 -£1,746
QALYs

Management 0.0000 -0.0001 0.0000
Delivery 0.0348 0.0353 -0.0005
Maternal - short term 0.3841 0.3840 0.0000
Neonatal - short term -0.0007 -0.0007 0.0000
Maternal - long term 17.2887 17.2668 0.0219
Neonatal - long term -0.5107 -0.6936 0.1829
Total 17.1961 16.9918 0.2043
QALYs, quality-adjusted life-years

5.5.1.2 Cost-effectiveness results for the Elecsys sFIt-1/PIGF ratio test

The cost-effectiveness results for the Elecsys sFIt-1/PIGF ratio test versus standard clinical

assessment are presented in Table 60. In the base case, total costs vary between £10,942
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for the Elecsys sFIt-1/PIGF ratio test and £10,321 for standard clinical assessment. Total
QALYs vary between 17.03 for the Elecsys sFIt-1/PIGF ratio test and 17.17 for standard
clinical assessment. The strategy including the test is more expensive (+£621) and produces
less QALYs (-0.140) than standard clinical assessment. The breakdown results are
presented in Table 61. The main drivers are again the long-term costs and QALY's and also
the costs of neonatal care, Eor the long-term,outcomes (child death, respiratory distress
syndrome andiintraventricular haemorrhage), it was, assumed that theresissno difference
between the'intervention and’comparator arms (see section 5.4.775). A poessible eéxplanation
for the incremental costs and QALY's can be the higher prevalence of women with pre-
eclampsia and also higher number of women categorised as high-risk of pre-eclampsia in
the Elecsys sFlt-1/PIGF ratio test arm, which are more costly and also incur high loss in
QALYs.

Table 60 Base-case: results for the Elecsys;sFit-1/PIGF ratio test

Technologies Total Total Incremental | Incremental | ICER (£/QALY)
costs QALYs | costs (£) QALYs
(£)

Standard assessment £10,321 | 17.17

Elecsys sFlt-1/PIGF ratio £10,942 | 17.03 £621 -0.140 Dominated

test

QALYs, quality-adjusted life-years; ICER, incremental cost-effectiveness ratio

Table 61 Base-case: breakdown results for Elecsys sFIt-1/PIGF ratio test

Components Elecsys sFit-1/PIGF Standard assessment Incremental
ratio test

Costs

First testing £79 £0 £79

Retesting £0 £0 £0

Management £1,185 £1,492 -£308

Delivery £3,912 £3,751 £161

Maternal care £299 £344 -£45

Neonatal care £2,935 £2,679 £256

Neonatal care - long

term £2,532 £2,055 £477

Total: £10,942 £10,321 £621

QALYs

Management -0.0001 -0.0002 0.0001
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Components Elecsys sFIt-1/PIGF Standard assessment Incremental
ratio test

Delivery 0.0347 0.0353 -0.0006
Maternal - short term 0.3841 0.3841 0.0000
Neonatal’- short term -0.0006 -0.0004 -0.0001
Maternal=llong term 17.2630 17.2896 -0.0267
Neonatal - long term -0.6485 -0:5356 -0.1129
Total: 17.0325 17.1728 -0.1402
QALYs, quality-adjusted life-years

5.5.1.3 Cost-effectiveness results for BRAHMS Kryptor. sFit-1/PIGF ratio test
The cost-effectiveness results for BRAHMS Kryptor sFlt-1/PIGF ratiostest versus standard

clinical assessment are presented in Table,624Those are assumed. to be similar.to the
results for ElecsysssFIt-1/PIGF ratio test, with the only difference being the cost of the test
itself which leads to a total cost of £10,915 for the BRAHMS Kryptor sFlt-1/PIGF ratio test.
Total QALYs are the same as the ones reported for Elecsys sFlt-1/PIGF ratio test. Therefore,
the strategy including the test is more expensive (+£594) and produces less QALYs (-0.14)

than standard clinical assessment.skhe breakdown.results, are.presented in Table 63.

Table 62 Base-case: results for BRAHMS"Kryptor sFit-1/PIGF ratio test

Technologies Total Total Incremental | Incremental | ICER
costs (£) QALYs costs (£) QALYs (E/QALY)

Standard assessment | £10,321 1717

BRAHMS ratio test £10,915 17.03 £594 -0.14 Dominated

(ThermoFisher)

QALYs, quality-adjusted life-years; ICER, incremental cost-effectiveness ratio

Table 63 Base-case: breakdown results for BRAHMS Kryptor sFit-1/PIGF ratio test

Components Elecsys sFIt-1/PIGF Standard assessment Incremental
ratio test

Costs

First testing £52 £0 £52

Retesting £0 £0 £0

Management £1,185 £1,492 -£308

Delivery £3,912 £3,751 £161

Maternal care £299 £344 -£45
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Components Elecsys sFIt-1/PIGF Standard assessment Incremental
ratio test
Neonatal care £2,935 £2,679 £256
Neonatal care - long £2,532 £2,055 £477
term
Total: £10,915 £10,321 £594
QALYs
Management -0.0001 -0:0002 0.0001
Delivery 0.0347 0:0353 -0.0006
Maternal - short term 0.3841 0.3841 0.0000
Neonatal - short term -0.0006 -0.0004 -0.0001
Maternal - long term 17.2630 17.2896 -0.0267
Neonatal - long term -0.6485 -0.5356 -0.1129
Total: 17.0325 17.1728 -0.1402
QALYs, quality-adjusted life-years

5.56.2 Sensitivity analyses

This section provides an overview of how uncertainties associated with test diagnostic

accuracy, costs and utilities was incorporated into the decision analysis.

5.5.2.1 Scenario analyses

The following scenario analyses ‘were performed:
¢ Alternative study sources of test accuracy data: MAPPLE/PELICAN for Triage
and PreOS for Elecsys

o Inputs from MAPPLE/PELICAN: we used inputs from the
MAPPLE/PELICAN'® trials where available (including time to delivery,
maternal outcomes and neonatal incidence of respiratory distress syndrome
and intraventricular hemorrhage). We applied this scenario to the Triage PIGF
test arm only.

o Inputs from PreOS: we used inputs from the PreOS** trial where available.
We applied this scenario to the Elecsys sFIt-1/PIGF ratio test arm only.

o Cost of PIGF-based tests: the EAG explored the uncertainty around the main
assumptions of the cost of tests. Here we present the assumptions corresponding to
the minimum and maximum cost per test only. These are (1) using the price of test
kits only (see Appendix 13) and (2) using the cost reported in Duhig and colleagues®
for Triage PIGF test (£70), the cost suggested by one of the experts advising EAG for
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Elecsys sFlt-1/PIGF ratio test (£110) and an increase of 20% for the BRAHMS
Kryptor sFlt-1/PIGF ratio test (£70).

Time horizon: we tested the impact of a shorter time horizon of up to 6 months post-
partum, i.e. excluding longer-term costs and outcomes.

Management of women with suspected pre-eclampsia: this scenario explored the
management of women with suspected pre-eclampsia following the
recommendationsstated in/NG133:3

Level of hypertension: we assumed that 70% of patients in the high-risk of pre-
eclampsia group and 30% of patients in the low-risk group has severe hypertension.
Gestational age <35 weeks: the EAG explored the impact of extreme assumptions
(0% and 100%) on the proportion of women with a gestational age <35 weeks.

Time to delivery: we used time to delivery estimates from PROGNOSIS®* for the
Elecsys sFIt-1/PIGF ratio test.

Immediate delivery: we assumed that women managed in thelimmediate|delivery
pathway have a time taudelivery of 24.hours.

Neonatal admission to critical care units: the EAG used the estimates from
PARROT? for both Triage PIGF test and Elecsys sFlt-1/PIGF ratio test.

Long-term costs: we assumed that the costs of pre-term birth (babies born between
32-37 weeks of gestation) were applied to all babies admitted to critical care units
with the exception of babies with intraventricular hemeorrhage for which we are using
a different cost.

QALYs for mothers whose child died: decrement applied for 10 years

QALYs for mothers whose child had complications: decrement applied for 10
years.

Death in neonates: excluding stillbirth

The model inputs for the scenario analyses are listed in Appendix 14.

Scenario analyses for the Triage PIGF test

The cost-effectiveness results for Triage PIGF test versus standard clinical assessment
based on MAPPLE/PELICAN'® inputs are presented in Table 64. Replacing the estimates
from PARROT?® and using the inputs from MAPPLE/PELICAN'® (where available) does not

change the overall conclusions. Triage PIGF test is less expensive and yields more QALYs

when compared to standard clinical assessment.
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Table 64 Scenario analysis (MAPPLE/PELICAN): results for Triage PIGF test

Technologies Total Total Incremental | Incremental | ICER (£/QALY)
costs (£) | QALYs | costs (£) QALYs

Standard assessment £12,626 16.79

Triage PIGF test £12,254 17.05 -£372 0.26 Dominant

QALYs, quality-adjusted life-years; ICER, incremental cost-effectiveness ratio

The diagnestic strategy including the Triage PIGF testds less expensive andyyields more
QALYs than the standard clinical @assessment in all the scenarios except two,—'when the

time horizon is changed to 6 months post-partum and when stillbirth is excluded (Table 65).

In the first scenario, long-term costs and QALYs are not considered. The Triage PIGF test
still shows a cost reduction (-£772) but also produces slightly lower QALYs (-0.0005),
although the difference is negligible. This indicates that using Triage PIGF test is likely to
reduce severe/complications with long-terms=durations which consequences cannot be

captured linafshorter time horizon.

In the second scenario, we excluded the impact of stillbirth when modelling the impact of
child death on overall costs and quality of life of mothers. The ICER for this scenario
(£91,557 per QALY) is located in the south-west quadrant of the cost-effectiveness plane,
which indicates that adding the Triageitestto current ¢clinicalmanagement would be cost-
saving but it would also result in lower.QALYs when compared|/to current clinical

management alone.

The other scenarios did not change the results qualitatively, i.e. PIGF testing remains a

dominant strategy.

Table 65 Scenario analyses: results for Triage PIGF test

Scenario ICER (£/QALY)
Incremental | Incremental
vs. standard
costs QALYs
assessment
Base case -£1,746 0.204 Dominant
Time horizon: 6 months post-partum -£772 -0.0005 £1,698,809
Management of women with suspected PE:
-£1,738 0.204 Dominant
NG133
Level of hypertension: stratified by level of
-£1,739 0.204 Dominant
risk of PE

166



Scenario ICER (£/QALY)
Incremental | Incremental
vs. standard
costs QALYs
assessment

Base case -£1,746 0.204 Dominant
Gestational age <35 weeks: 0% -£1,680 0.204 Dominant
Gestational age <35 weeks: 100% -£1,964 0.204 Dominant
Immediate delivery: up to 24 hours -£1,746 0.204 Dominant
Death in neonates: excluding stillbirth -£1,652 -0.018 £91,557
Cost of testing: low,value ~£1.755 0.204 Deminant
Cost of testing: high value -£1,725 0.204 Dominant
Long-term costs: cost of pre-term babies

-£1,756 0.204 Dominant
applied to all admitted neonates
QALY decrement for mothers whose child

) ] -£1,746 0.1855 Dominant

died: applied for 10 years
QALY decrement for mothers whose child

-£1,746 0.4776 Dominant
had complications: applied for 10.years

NG133, NICE Guideline 133; PE, pre-eclampsia; QALYs, quality-adjusted life-years; ICER, incremental cost-

effectiveness ratio

Scenario analyses for Elecsys sFit-1/PIGF ratio test

The cost-effectiveness results for Elecsys sFIt-1/PIGF ratio test'versus standard clinical
assessment based on PreOS** inputs'are presented in Table 66. Using the inputs from
PreOS3* (where available) has a ‘significant.impactiondhelresults. In contrast to the base
case results, the Elecsys sFIt-1/PIGF ratio' test produces lower costs (-£595) than standard
clinical assessment. This is mainly driven by savings in the neonatal costs, both short- and
long-term, compared to base case. Moreover, the difference in QALYs is negligible as there
are no differences between arms related with long-term outcomes. As stated in the previous
DAR,” given that the utility data, particularly the short-term utility data, have a high degree of
uncertainty as a result of being derived from mapping from SF-36, the differences in HRQoL

are not likely to be clinically significant.

Table 66 Scenario analysis (PreOS): results for Elecsys sFIt-1/PIGF ratio test

Total
Total Incremental | Incremental
Technologies costs ICER (£/QALY)
(©) QALYs | costs (£) QALYs
Standard assessment £9,378 17.34
Elecsys sFIt-1/PIGF ratio
tost £8,783 17.34 -£595 -0.0006 £1,081,112
es
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Total
. Total | Incremental | Incremental
Technologies costs
(©) QALYs costs (£) QALYs

ICER (£/QALY)

QALYs, quality-adjusted life-years; ICER, incremental cost-effectiveness ratio

The Elecsys sFlt-1/PIGF ratio test is more expensive and produces fewer QALYs than

standard clinical assessmentin all.the,scenariosspresented, belows(Table:67).

Table 67 Scenario analyses: results for Elecsys sFIt-1/PIGF ratio test

had complications: applied for 10 years

Scenario ICER (£/QALY)
Incremental | Incremental
vs. standard
costs QALYs
assessment

Base case £621 -0.1402 Dominated
Time horizon:'6, months post-partum £144 -0.0007 Dominated
Management of women with suspected RE:

£686 -0.1402 Dominated
NG133
Level of hypertension: stratified by level of

£677 -0.1402 Dominated
risk of PE
Gestational age <35 weeks: 0% £685 -0.1402 Dominated
Gestational age <35 weeks: 100% £575 -0.1402 Dominated
Time to delivery: based on PROGNOSIS £620 -0.1403 Dominated
Immediate delivery: up to 24 hours £621 10.1402 Dominated
Neonatal admission to critical care units:

£305 -0.1402 Dominated
based on PARROT
Death in neonates: excluding stillbirth £621 -0.0565 Dominated
Cost of testing: low value £608 -0.1402 Dominated
Cost of testing: high value £652 -0.1402 Dominated
Long-term costs: cost of pre-term babies

£655 -0.1402 Dominated
applied to all admitted neonates
QALY decrement for mothers whose child

£621 -0.1303 Dominated
died: applied for 10 years
QALY decrement for mothers whose child

£621 -0.1762 Dominated

effectiveness ratio

NG133, NICE Guideline 133; PE, pre-eclampsia; QALY's, quality-adjusted life-years; ICER, incremental cost-
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5.5.2.2 One-way deterministic sensitivity analysis

We produced tornado diagrams for the Triage and the Elecsys tests to illustrate parameters
with the greatest sensitivity to variation in estimates. For model parameters such as rates or
proportions, the parameter value for the comparator arm was changed by 10% absolute
differential value to find lower and upper bounds. If parameter values were the same in both
arms, the parameter in the comparator arm was varied by 10%. The same percentage was
used to estimate lower. and upper bounds for.utilities. In.the one-way sensitivity analysis for
the Triage test; the proportion of wemen in the comparator-arm hospitalised-after the first

assessment'was varied by 20% absolute differential valuer

A Tornado diagram of the net monetary benefit of Triage versus standard clinical

assessment is shown in Figure 8 and Tornado for Elecsys in Figure 9.

The cost effectiveness results for the Triage test are most sensitiveyto variation in the
decrement due to c¢hild death/and the incidence of neonatal death. Less influential are
parameters such as the length of stay in ICU/HDU, the incidence of RDS and IVH, and the

decrement for mothers whose child died.

The variation in the incidence of neonatal death has the most impact on the NMB of Elecsys,
followed by the decrement due to child death, and the incidence of RDS and IVH. Variation

in the other parameters appear to-have no discernible influence on the results.
An one-way sensitivity analysis for the BRAHMS test has not been conducted because the

most influential parameters for this test are likely to be the same as those identified in the

one-way sensitivity analysis for Elecsys.
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Figure 9 Tornado diagram: Net monetary benefit of Elecsys sFlt-1/PIGF ratio test

versus standard clinical assessment

5.5.2.3 Comparison with the results of other economic evaluations

None of the studies in our review of cost-effectiveness searches included long-term costs

and QALYs. For the Triage test, Duckworth and colleagues® reported a cost saving per

woman tested of £635 and Duhig and

colleagues® reported a cost saving of £149 per

woman tested. We estimated a similar saving of £692 per woman tested for the time period
to hospital discharge. For the Elecsys test, comparison is more difficult as the studies in our
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review used the PROGNOSIS study which reports different results to the INSPIRE study
used in our analysis. In particular, the PROGNOSIS study reported a reduction in
hospitalisation of 56% for the test arm versus the no test arm (Vatish and colleagues’),
whereas in the INSPIRE study the hospitalisation rate was higher in the reveal arm (39%)

than the non-reveal arm (32%).

6 ASSESSMENT OF FACTORS RELEVANT TO THE NHS AND
OTHER PARTIES

The practical considerations when conducting the PIGF-based tests highlighted to us by our
clinical experts were as follows:

o There are potential implications of adopting new biomarker tests on neonatal unit
workload.

e More time for quality assurance per test would be necessary when tests are
performed at the point of care.

o Use of different PIGF test platforms in the same maternity unit may cause problems
with interpretation of results and the application of appropriate clinical care. Clear
protocols would be required to avoid such problems. A standardised interpretation of
biomarker concentrations across different tests would be helpful.

e Preference for use of a particular test might depend on existing laboratory facilities,
e.g. if the laboratory use the Roche automated analyser system, it is easier to
incorporate the Elecsys test than that of another manufacturer.

o Point of care tests (Triage) are not necessarily used at the point of care and samples

may be sent to another laboratory for processing.

7 DISCUSSION

7.1 Statement of principal findings

7.1.1 Test accuracy and clinical effectiveness

This update of our previous DAR identified several new studies assessing the
diagnostic/prognostic accuracy of PIGF-based tests for suspected pre-eclampsia published
in the five-year intervening period. We included a total of 17 studies in this update review of
test accuracy and clinical outcomes, compared to just four studies included in the original
DAR, suggesting increased scientific and professional interest in the use of PIGF-based

testing for suspected pre-eclampsia. Furthermore, we are aware of several relevant on-going
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studies whose results, when available, are likely to have significant implications for clinical

practice in England and the UK (see Appendix 6).

The research agenda for the clinical use of biomarker tests also appears to be broadening,
with recent studies designed to incorporate ‘real world’ clinical care protocols and to
measure longer-term clinical outcomes Thus, we now have a more ‘end to end’ evidence
base for PIGF tests, incorporating test accuracy, effects on care decisions and overall impact
on morbidity and mortality. This update DAR, therefore, has drawn upon a more

comprehensive, rigorous and certain evidence base than its predecessor.

Most of the published evidence available is on the Triage PIGF test and the Elecsys sFlt-
1/PIGF ratio. Notably, the PARROT and INSPIRE randomised trials provide rigorous
evidence linking the use of the tests in real world practice settings to a range of clinically
relevant maternal, fetal, perinatal and neonatal clinical outcomes. These two studies are of

sufficient scientific standard to inform decision making in this appraisal.

The findings of both trials were mixed in terms of the extent to which the interventions
evaluated were clinically effective. For example, the Triage PIGF test, used alongside
standard clinical management (results revealed), was associated with a marked reduction in
time to diagnosis of pre-eclampsia (64%); a lower odds of a maternal adverse outcomes
(68%) and a non-statistically significant increase in time to delivery. However, there were no
differences between revealed and concealed testing arms for outcomes including rates of

pre-term delivery (< 37 weeks), gestation at delivery and perinatal and neonatal outcomes.

There was no statistically significant difference between the trial arms in preeclampsia-
related hospital admissions within 24 hours of the test, the primary outcome. However, 100%
of participants in the reveal arm admitted were correctly diagnosed with pre-eclampsia,
versus 83% in the concealed trial arm. Thus, the authors consider that this test can increase
the proportion of high risk patients admitted without influencing the admission rate itself. A
post-hoc analysis showed there was no statistically significant difference between the trial
arms in the time to the pre-eclampsia diagnosis. There were no statistically significant
differences between trial arms for many of the secondary clinical outcome measures. The
authors recommend larger studies of the Elecsys test to evaluate its potential in reducing

adverse outcomes.

There may be a number of potential explanations for the limited clinical effectiveness impact

in the studies of these two tests, one of which might be that the pragmatic ‘real world’ design
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and implementation of these interventions produce the level of effects that would be typically
seen in clinical practice (in contrast to greater levels of efficacy expected in a highly protocol

driven and patient selective clinical trial).

Despite advancements in the evidence base for the tests, as described above, some notable
evidence gaps and uncertainties remain. For example, having recommended the use of the
Triage PIGF test and the Elecsys immunoassay sFlt-1/PIGF ratio alongside standard clinical
assessment for ruling out suspected pre-eclampsia, NICE DG23 recommended further
research be done to establish the accuracy of these tests at ruling-in pre-eclampsia,
specifically on how this affects management decisions on time to delivery and consequent
outcomes. The evidence on test performance for ruling-in pre-eclampsia available for this
update DAR is limited in both volume and relevance. The PARROT trial assessed test
performance for the Triage PIGF <12 pg/mL cut off (rule-in), however, results were only
reported for the trial arm in which PIGF test results were concealed from the treating
clinician. This information is of only partial relevance to this appraisal. The INSPIRE trial did
not report test accuracy at cut off values suggestive of pre-eclampsia diagnosis (i.e. rule-in).
We note, however, that PPVs of 0.714 and 0.720 were reported in the revealed and
concealed arms of INSPIRE respectively, when a higher cut-off of 85 was applied to predict

(rule-in) pre-eclampsia within 4 weeks.

Other research recommendations in NICE DG23 have not been addressed at the current
time, including research on the diagnostic accuracy and analytical validity of the DELFIA
Xpress PIGF 1-2-3 test and BRAHMS sFlt-1 Kryptor/BRAHMS PIGF plus Kryptor PE ratio.
We identified very limited evidence on both these tests. Similarly, research on the use of
repeat PIGF-based testing for suspected pre-eclampsia is lacking, with only one such study

included in this review.

7.1.2 Cost-effectiveness

We developed a cost-effectiveness model to assess the cost-effectiveness of PLGF-based
tests Used alongside standard.clinical assessment to help diagnose pre-eclampsia and
inform decisions on subsequent,care. The model was similar in design to the model which
informed NICE’s 2016 guidance on PIGF-based testing in suspected pre-eclampsia (DG23).5
The current model, however, differs from the original” by adopting a lifetime time horizon and
an assessment of the leng-term-impact on maternal and neonatal outcomes from PIGF-

based testing and associated care.



The base-case analysis of the Triage PIGF test, based on the PARROT trial, estimates that
use of this test alongside standard clinical assessment is cost saving compared to standard
clinical assessment without PIGF testing, with a saving of £1,746 per woman, including the
costs of short- and long-term neonatal care. There was an increase in QALYs of 0.204 per
woman, which also accounts for QALY loss in neonates from adverse outcomes related to

suspected pre-eclampsia.

The base=ease analysis of the Ele¢sys sFIt“1/RIGF ratio test, based onithe INSPIRE trial,
suggests that/standard clinical'assessment without testing dominates use ofitesting
alongside standard clinical assessment (i.e. it is less costly and more effective). However,
the results of this analysis are less certain due to lack of relevant data for certain outcomes.
For example, the INSPIRE trial did not report clinical outcomes which appear to be key
drivers of modelled cost effectiveness (e.g. neonatal death, and incidence of RDS and IVH).
As a substitute we therefore used the same estimates for these outcomes from the PARROT
trial (the Triage PIGF ftest) in the model for.Elecsys sFlt-1/PIGF ratio test. The model
estimates that addition of the Elecsys sFIt-#PIGF ratiotest'to standard clinicalassessment

would increase the cost per woman by £621 and lead to a reduction in QALY's of 0.140.

The cost-effectiveness results for the Triage test are most sensitive to variation in the utility
decrement due to child death and incidence of neonatal death. The results for the Elecsys
test are driven by the incidence’ of'neanatal deathgthewtility decrement due to child death,
and the incidence of RDS and IVH.

The results of the cost-comparison analysis of the BRAHMS Kryptor sFit-1/PIGF ratio, based
on the assumption of equal predictive accuracy to that of the Elecsys sFlt-1/PIGF ratio test,*’
were the same as for the cost-effectiveness analysis of the Elecsys test, that is, standard

clinical assessment alone dominates use of testing alongside standard clinical assessment.

7.2 Strengths and limitations of the assessment

7.21 Strengths

Since the previous DAR, more data has been published on the maternal outcomes and
neonatal outcomes from RCTs of the Triage and Elecsys PIGF tests (PARROT and
INSPIRE). This has enabled the time from assessment to hospital discharge to be modelled
from a single source. In addition, we included long-term impact relating to the neonatal

adverse outcomes.



Although the clinical effectiveness studies did not report maternal and neonatal outcomes for
20"0 — 34*¢ and 35*° — 37*¢ subgroups of interest in the NICE scope, a subgroup analysis for
the Triage test was possible based on data from the MAPPLE and PELICAN studies, which

considered patients with gestational age of less than 35 weeks.

7.2.2 Limitations

It was not possible to meta-analyse the test accuracy and clinical effectiveness studies due

to notable heterogeneity in study designs, scope and outcome measures.

A fully incremental cost effectiveness analysis of the four PIGF tests relevant to the decision
problem was not possible, due to the lack of data for because of available clinical
effectiveness data limitations for the BRAHMS Kryptor sFlit-1/PIGF ratio and the BRAHMS
Kryptor sFIt-1/PIGF ratio.

It was not possible to compare the performance of the Triage and Elecsys tetsts directly
because the clinical effectiveness evidence for these tests came from different studies. For
the BRAHMS test we assumed similar effectiveness as for Elecsys based on Salahuddin et
al.” and the overall costs for these tests were assumed to be the same except for the cost of
testing. This analysis, however, is subject to uncertainty due to the context of the ROPE

cohort study*® which has the same caveats as the analysis for Elecsys.

Where data were not available, it was necessary to make assumptions (see Appendix 13).
For example, in the absence of maternal and neonatal outcomes in the INSPIRE study, the
outcomes reported in the PARROT trial were used, and in both arms were assumed to_be

the same as the averages across the intervention‘and comparator arms in PARROT.

Some studies have suggested that the sFit-1/PIGF ratio is higher in twins across all
gestational ages compared with singleton pregnancies and that different ratio cutoffs may
need to be applied.®>*® Thissis.a caveat.of the scenario analyses which used data from the
PreOS, MAPPLE and PELICAN frialspbecause the populations in thosetrials had'women

with twin pregnancies, although’in smallspropertions: 2% — 10%.

Structural uncertainty associated with the management of pre-eclampsia has been tested in
the scenario analyses where costing was based on the current NICE clinical guideline

NG133® which replaced the CG107°° guideline followed in the clinical trials selected for the
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economic analysis. However, these scenarios could not capture the impact on costs and
quality of life of the mother and their baby of recent changes in NICE recommendations on
the timing of delivery, because the clinical evidence used in these scenarios came from (pre-
2019) trials where women with suspected pre-eclampsia were managed in accordance with
CG107 guideline.®®

The results of one-way deterministic sensitivity analysis should be considered with caution
because, as statedaboverassumptions hadito besmadeabout clinical outcomes suchras
death rates\and incidence of RDS"and IVH in neonates, notreported in INSPIRE, which
appearito be among the most influential model parametersi*Anothericaveat ofithis analysis is
that the base-case parameter values were varied within 10-20% (as described in section

5.5.2.2) due to the lack of reported uncertainty estimates.

Although the model was initially designed to perform a probabilistic sensitivity analysis
(PSA), such an analysis was not conducted for several reasons. Fifst, it was not

clear how uncertainty in the sensitivity and.specificity of the diagnostic tests and standard
clinicahassessment could be.introduced into.alPSA becauseour model.does notyutilise the
accuracy estimates directly. Instead, we model the impact of following the clinical
management algorithms used in the trials (shown in Appendix 8) on maternal and neonatal
costs and HRQoL using maternal and neonatal outcomes stratified by PIGF levels reported
in the pivotal RCTs. Secondly, uncertainty around most estimates for maternal and neonatal
outcomes used in the model was not reported in the trials, and thé lack of such evidence
would require additional assumptions about the level of uncertainty in these outcomes.
Finally, non-linearity in the model would not be accounted for in @ PSA due to the lack of
evidence on correlation between the model parameters. For all these reasons, conducting a

PSA was deemed to be of limited value.

7.3 Uncertainties

The economic model assesses the PIGF tests based on the PARROT and INSPIRE RCTs.
However, there is variability in the population in these groups which influences the model
results. The prevalence of pre-eclampsia is higher in the PARROT trial (35%) than in the
INSPIRE study (23%). In addition, there is a higher proportion of women with pre-eclampsia
in the reveal arm (25%) of the INSPIRE study than the conceal arm (21%), whereas in the
PARROT trial the arms are more balanced. It is unclear how the prevalence of pre-

eclampsia in these studies differs from clinical practice.
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8 CONCLUSIONS

8.1 Implications for service provision

Use of PIGE-based testing alongside standard clinical assessment to help diagnose
suspected pre-eclampsia and inform subsequent care decisions, compared to standard
clinical assessment alone, can be cost saving for the Triage PIGF test. For the Elecsys test
standard clinical assessment alone is less costly and more effective compared to when PIGF
based testing is included. TheElecsys resultsfaremerétncertain; however, due to

limitations in the available"evidenCe basg€ to inform=econemic modelling.

8.2 Suggested research priorities

Despite an increase in the number of studies included in this update DAR compared to the
previous DAR, and the use of well-designed randomised trials to assess longer-term

clinically relevant outcomes, some key evidence gaps remain, including:

e Further evidence of the performance of the Triage and Elecsys, tests when used
alongside standard clinical assessment to rule-in pre-eclampsia, is required. The
current available evidence is of limited volume and relevance to current practice.

o Research on the diagnostic accuracy and analytical validity of the DELFIA Xpress
PIGF 1-2-3 test and BRAHMS sFlt-1 Kryptor/BRAHMS PIGF plus Kryptor PE ratio.

o Research on the use of repeat PIGF-based testing for suspected pre-eclampsia, for
all relevant tests, but in particular for the Triage and Elecsys tests given that these
are already in use in the NHS (restricted to once per episode of suspected pre-

eclampsia).
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10 APPENDICES

Appendix 1. Search strategies

The following search strategies were used to identify evidence for both the review of test

accuracy studies and the economic evaluation.

Database searches were carried out from 11-13" November 2020, and the hand-searching
of conferences and websites was carried out during the course of the same month. Update

searches were run on 18" March 2021.

Searches of the Database of Abstracts of Reviews of Effects (DARE) and the NHS
Economic Evaluations Database (NHS EED) were not repeated from the previous DAR as
both databases have been closed to new records since March 2015 when the original

search was run.

No search filter was used for identifying diagnostic technology accuracy studies. The search

was designed to be sensitive and did not limit by any study design type.
Search strategies of two recent reviews were checked and some combined terms were
added to describe pre-eclampsia, but no substantial amendments were made to the overall

search strategy.'04 162

Table 68 Search strategies for test accuracy and health economic studies

Database, Host, Literature Search Strategy Results
Years Searched,
Date Searched

Ovid MEDLINE(R) 1 Pre-Eclampsia/ First

and Epub Ahead of | 2 (preeclamp™ or "pre eclamp*" or preclamp® search:1494
Print, In-Process & | or "pre clamp™*").tw.
Other Non-Indexed
Citations, Daily and
Versions(R) 1946 to
November 10, 2020

(tox?emi* adj5 pregnan®).tw. Update

gestosis.tw. search: 82
(pregnan* adj3 hypertensi*).tw.
(gestation* adj3 hypertensi*).tw.

((maternal or maternity) adj3 hypertens®).tw.

0o N o o~ W

Hypertension, Pregnancy-Induced/
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Search limited year
2015

Date searched:
11/11/2020

Update search:
18/03/2021

9 Pregnant Women/

10 Pregnancy/

11 Pregnancy Trimester, Second/ or Pregnancy
Trimester, Third/
12 Pregnancy Complications/ or Pregnancy

Complications, Cardiovascular/

13 or/9-12

14 Hypertension/

15 hypertensi*.tw.

16 14 or 15

17 13 and 16

18 1or2or3ord4dor5or6or7or8or17

19 (PIGF and (triage or test* or assay* or
immunoassay* or diagnos* or detect” or surveillance
or screen* or measur® or analys* or analyz* or
determin* or sensitivity or specificity or accuracy or
accurate or assessment* or predict* or positive or
negative or electrochemiluminescen®)).tw.

20 ("Placenta* growth factor" and (triage or test*
or assay”* or immunoassay” or diagnos* or detect* or
surveillance or screen* or measur® or analys* or
analyz* or determin* or sensitivity or specificity or
accuracy or accurate or assessment* or predict* or
positive or negative or
electrochemiluminescen®)).tw.

21 Placenta Growth Factor/

22 Vascular Endothelial Growth Factor
Receptor-1/bl [Blood]

23 ("VEGFR1" or "VEGFR 1").tw.

24 diagnosis/ or early diagnosis/

25 Diagnostic Tests, Routine/ or Diagnostic
Equipment/ or "Diagnostic Techniques, Obstetrical
and Gynecological"/ or Diagnostic Services/

26 Maternal Serum Screening Tests/

27 Serologic Tests/

28 Pregnancy Proteins/an, bl [Analysis, Blood]
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29 Membrane Proteins/bl [Blood]

30 Biological Markers/bl [Blood]

31 "fms-like tyrosine kinase™".tw.

32 (("FLT 1" or "sFLT 1" or "FLT1" or "sFLT1")
and (triage or test* or assay* or immunoassay* or
diagnos® or detect* or screen* or measur® or analys*
or analyz* or determin® or sensitivity or specificity or
accuracy or accurate or "prognostic assessment*" or
predict* or positive or negative or
electrochemiluminescen®)).tw.

33 ("soluble fms-like tyrosine kinase" and (triage
or test* or assay* or immunoassay* or diagnos* or
detect* or measur* or analys* or analyz* or
determin* or sensitivity or specificity or accuracy or
accurate or assessment* or predict* or positive or
negative or electrochemiluminescen®)).tw.

34 elecsys.af.

35 roche.af.
36 alere.af.

37 quidel.af.
38 delfia.af.

39 perkinelmer.af.
40 brahms.af.

41 kryptor.af.

42 thermo.af.

43 or/19-42
44 18 and 43
45 limit 44 to animals

46 44 not 45
47 limit 46 to yr="2015 -Current"
48 limit 47 to english language

Embase 1996 to
2020 Week 45

Limited 2015-current

1 preeclampsia/ or "eclampsia and
preeclampsia"/
2 (preeclamp® or "pre eclamp™*" or preclamp®

or "pre clamp*").tw.

First search:
377
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Searched:
13/11/2020

Update search:
18/03/2021

(tox?emi* adj5 pregnan®).tw.
gestosis.tw.

(pregnan* adj3 hypertensi*).tw.
(gestation* adj3 hypertensi*).tw.

((maternal or maternity) adj3 hypertens®).tw.

0o N oo o &~ W

maternal hypertension/
9 pregnancy toxemia/

10 Pregnancy/

11 Pregnancy complication/

12 Pregnancy disorder/

13 Pregnant woman/
14 or/10-13
15 Essential hypertension/ or hypertension/

16 hypertensi*.tw.

17 15 or 16

18 14 and 17

19 1Tor2or3ord4or50r6or7or8or9or18
20 (PIGF and (triage or alere or quidel)).af.

21 (Triage and MeterPro).af.

22 ((Elecsys or roche) and ("sFlt-1" or "sFIt1" or
VEGFR1 or "VEGFR-1" or PIGF or "sFIt-1/PIGF" or
"sFIt1/PIGF" or "soluble FMS-like tyrosine kinase-
1")).af.

23 (PIGF and (Delfia or PerkinElmer)).af.

24 ((BRAHMS or Kryptor or Thermo) and (PIGF
or "sFIt-1" or "sFIt1" or "sFlt-1/PIGF" or VEGFR1 or
"VEGFR-1" or "soluble FMS-like tyrosine kinase-
1")).af.

25 or/20-24

26 19 and 25

27 preeclampsia/di, pc [Diagnosis, Prevention]
28 "eclampsia and preeclampsia"/di, pc
[Diagnosis, Prevention]

29 27 or 28

30 (test® or triage or assay* or immunoassay* or

electrochemiluminescen* or detect* or surveillance

Update

search: 10
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or screen* or measur* or analys* or analyz* or
determin* or sensitivity or specificity or accuracy or
accurate or predict®).tw.

31 ("sFIt-1" or "sFIt1" or VEGFR1 or "VEGFR-1"
or PIGF or "sFIt-1/PIGF" or "soluble FMS-like
tyrosine kinase-1").tw.

32 placental growth factor/

33 protein tyrosine kinase/

34 vasculotropin receptor 1/

35 or/31-34

36 29 and 30 and 35

37 (pre?eclamp*® and diagnos* and test*).1i.
38 (pre?eclamp* and diagnos* and assay®).ti.
39 (pre?eclamp* and diagnos*® and
immunoassay®).ti.

40 (pre?eclamp* and diagnos* and
electrochemiluminescen®).ti,ab.

41 or/37-40

42 26 or 36 or 41

43 limit 42 to english language

44 limit 43 to yr="2015 -Current"

Cochrane Library
(CDSR and
CENTRAL)

Searched:
13/11/2020

Update search:
18/03/2021

#1 MeSH descriptor: [Pre-Eclampsia] this term
only 966

#2 ((preeclamp* or pre-eclamp* or preclamp* or
pre-clamp®)):ti,ab,kw 3457

#3 (pre near eclamp®):ti,ab,kw 1859

#4 (tox?emia near pregnan®):ti,ab,kw 50

#5 (gestosis):ti,ab,kw 24

#6 (pregnan® near hypertensi*):ti,ab,kw 1881
#7 (gestation near hypertensi*):ti,ab,kw 99

#8 (matern* near hypertensi*):ti,ab,kw 792

#9 MeSH descriptor: [Hypertension, Pregnancy-
Induced] explode all trees 1134

#10  MeSH descriptor: [Pregnancy] explode all
trees 21918

Cochrane
reviews: 5
Trials: 141

Update
search:
Reviews: 0
Trials: 6
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#11 MeSH descriptor: [Pregnancy Trimester,
Second] this term only 675

#12  MeSH descriptor: [Pregnancy Trimester,
Third] this term only 631

#13  MeSH descriptor: [Pregnancy Complications]
this term only 1682

#14  MeSH descriptor: [Pregnancy Complications,
Cardiovascular] this term only 333

#15  MeSH descriptor: [Pregnant Women] this
term only 268

#16  #10 or #11 or #12 or #13 or #14 or #15

22027
#17  MeSH descriptor: [Hypertension] this term
only 17565

#18  (hypertensi*):ti,ab,kw 64372

#19  #17 or#18 64372

#20 #16and #19 916

#21  #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8

or #9 or #20 4915

#22  ((PIGF and (triage or alere))):ti,ab,kw1

#23  (("placental growth factor" and (triage or

alere or quidel))):ti,ab,kw 3

#24  (((Elecsys or roche) and ("sFIt-1" or "sFIt1"

or VEGFR1 or "VEGFR-1" or PIGF or "sFlt-1/PIGF"

or "SFIt1/PIGF" or "soluble FMS-like tyrosine kinase-

1")):ti,ab,kw 5

#25  ((PIGF and (Delfia or PerkinElmer))):ti,ab,kw
2

#26  (((BRAHMS or Kryptor or Thermo) and

(PIGF or "sFIt-1" or "sFIt1" or "sFlIt-1/PIGF" or

"SFIt1/PIGF" or VEGFR1 or "VEGFR-1" or "soluble

FMS-like tyrosine kinase-1"))):ti,ab,kw 0

#27  #22 or #23 or #24 or #25 or #26 10

#28 #21 and #27 6
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#29  MeSH descriptor: [Pre-Eclampsia] explode
all trees and with qualifier(s): [diagnosis - DI]
79
#30  ((test” or triage or assay* or immunoassay®
or electrochemiluminescen* or detect* or
surveillance or screen* or measur® or analys* or
analyz* or determin®* or sensitivity or specificity or
accuracy or accurate or predict*)):ti,ab,kw
1024389
#31  (("sFIt-1" or "sFIt1" or VEGFR1 or "VEGFR-
1" or PIGF or "sFIt-1/PIGF" or "soluble FMS-like
tyrosine kinase-1")):ti,ab,kw 513
#32  #30 and #31 448
#33  MeSH descriptor: [Diagnostic Techniques,
Obstetrical and Gynecological] explode all trees
2701
#34  #32and #33 9
#35 #21and #32 116
#36  ((preeclamp® or pre-eclamp® or "pre
eclamp") and (diagnos™ and test*)):ti 1
#37  ((preeclamp* or pre-eclamp® or "pre
eclamp") and (diagnos* and assay*)):tiab 12
#38  (((preeclamp* or pre-eclamp* or "pre
eclamp") and (diagnos* and
immunoassay®))):tiab,kw 6
#39  (((preeclamp* or pre-eclamp* or "pre
eclamp") and (diagnos* and
electrochemiluminescen®))):ti,ab,kw 0
#40  ((PIGF or "placental growth factor")):ti,ab,kw
277
#41  #21 and #30 and #40 111
#42  #28 or #29 or #34 or #35 or #36 or #37 or
#38 or #39 or #41 with Cochrane Library publication
date Between Jan 2015 and Nov 2020 146
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Web of Science
Indexes=SCI-
EXPANDED, CPCI-
S

Timespan=2015-
2020

Searched:
13/11/2020

Update search:
18/03/2021

#1 14,370 (TS=(preeclamp* or "pre eclamp*" or

*n *n

"pre-eclamp*" or preclamp* or "pre clamp*" or "pre-

clamp™)
)
#2 27 (TS=(tox?emia NEAR pregnan®) )

#3 16 (TS=(gestosis) )

#4 5,312 (TS=(pregnan* NEAR hypertensi*) )

#5 523 (TS=(gestation NEAR hypertensi*) )

#6 345 (TS=("maternal hypertensi*") )

#7 27 (TS=(maternity NEAR hypertensi*) )

#8 16,932 #7 OR #6 OR #5 OR #4 OR #3 OR #2
OR #1

#9 24 (TS=(PIGF and (triage or alere) ))

#10 25 (TS=(("placenta* growth factor") and (triage
or alere or quidel) ))

#11 32 (TS=((Elecsys or roche) and ("sFIt-1" or
"sFlIt1" or VEGFR1 or "VEGFR-1" or PIGF or "sFlt-
1/PIGF" or"SFIt1/PIGF" or "soluble FMS-like tyrosine
kinase-1")))

#12 5 (TS=(PIGF and (Delfia or PerkinElmer) ))

#13 12 (TS=((BRAHMS or Kryptor or Thermo) and
(PIGF or "sFIt-1" or "sFIt1" or "sFIt-1/PIGF" or
"SFIt1/PIGF" or VEGFR1 or "VEGFR-1" or "soluble
FMS-like tyrosine kinase-1") ))

#14 58 #13 OR #12 OR #11 OR #10 OR #9

#15 54 #14 AND #8

#16 73,011 (TS=(diagnos* NEAR (test* or assay* or
immunoassay* or electrochemiluminescen®) ))

#17 264 #16 AND #8

#18 289 (#17 or #15) AND LANGUAGE: (English)

First search:
289

Update

search: 78

INAHTA database
FROM 2015 TO
2020

Searched:

(((ELECSYS OR ROCHE OR ALERE OR QUIDEL
OR DELFIA OR PERKINELMER OR BRAHMS OR
KRYPTOR OR THERMO) OR ("soluble fms-like
tyrosine kinase" and (triage or test* or assay* or

immunoassay* or diagnos* or detect* or measur* or

First search:
2

Update

search:
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13/11/2020

Update search:
18/03/2021

analys* or analyz* or determin® or sensitivity or
specificity or accuracy or accurate or assessment*
or predict* or positive or negative or
electrochemiluminescen®)) OR (("FLT 1" or "sFLT 1"
or "FLT1" or "sFLT1") and (triage or test* or assay*
or immunoassay”* or diagnos* or detect* or screen®
or measur* or analys* or analyz* or determin* or
sensitivity or specificity or accuracy or accurate or
"prognostic assessment*" or predict* or positive or
negative or electrochemiluminescen®)) OR ("fms-like
tyrosine kinase*") OR ("Serologic Tests"[mhe]) OR
("Maternal Serum Screening Tests"[mhe]) OR
("Diagnostic Services"[mhe]) OR ("Diagnostic
Techniques, Obstetrical and Gynecological'[mhe])
OR ("Diagnostic Equipment"[mhe]) OR ("Diagnostic
Tests, Routine"[mhe]) OR ("Diagnosis"[mh]) OR
("Early Diagnosis"[mh]) OR (vegfr) OR ((Vascular
Endothelial Growth Factor Receptor-1)[mh]) OR
(Vascular Endothelial Growth Factor Receptor-1)
OR ("Placenta* growth factor" AND (triage or test*
or assay”* or immunoassay” or diagnos* or detect* or
surveillance or screen* or measur* or analys* or
analyz* or determin* or sensitivity or specificity or
accuracy or accurate or assessment* or predict* or
positive or negative or electrochemiluminescen®))
OR (PIGF AND (triage or test* or assay* or
immunoassay* or diagnos* or detect* or surveillance
or screen* or measur* or analys* or analyz* or
determin* or sensitivity or specificity or accuracy or
accurate or assessment* or predict* or positive or
negative or electrochemiluminescen*))) AND
(pregnan® AND hypertensi*) OR (gestosis) OR
(Hypertension, Pregnancy-Induced)[mh]) OR

(

(

(((maternal or maternity) AND hypertensi*)) OR
((gestation AND hypertensi*)) OR ((pregnan* and
(

toxaemia or toxemia))) OR ((preeclamp* or "pre-
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*n

eclamp
("Eclampsia"[mhe]))) FROM 2015 TO 2020

or "pre eclamp*")) OR

Epistemonikos

Title search only.

title:(pre-eclampsia OR preeclampsia OR ((maternal
OR maternity OR pregnan* OR gestation*) AND

First search:
22

2015-2020 (hypertens®))) AND title:(plgf OR "placenta* growth

factor" OR "sFlt-1" OR "sFIt1" OR PIGF OR "sFlt- Update
Searched: 1/PIGF" OR "SFIt1/PIGF" OR "soluble FMS-like search: 41
13/11/2020 tyrosine kinase-1" OR VEGFR1 OR "VEGFR-1" OR

diagnos* OR elecsys OR roche OR triage OR alere
Update search: OR quidel OR delfia OR perkinelmer OR brahms
18/03/2021 OR kryptor OR thermo)

37 results

Filter: publication year 2015-2020

22 results
PROSPERO #1 MeSH DESCRIPTOR Pre-Eclampsia 27
Searched: EXPLODE ALL TREES
18/11/2020 #2 preeclamp* or "pre eclamp*" or preclamp* or

"pre clamp™"

#3 gestosis

#4 (hypertensi* or toxemi* or toxaemi*) AND
(pregnan* or gestation* or maternal or maternity)
#5 #1 OR#2 OR #3 OR #4

#6 MeSH DESCRIPTOR Placenta Growth
Factor EXPLODE ALL TREES

#7 "placenta growth factor" or "placental growth
factor" or PIGF

#8 SFLT1 or flt1 or "sflt 1" or "flt 1" or vegfr1 or
"vegfr 1"

#9 MeSH DESCRIPTOR Serologic Tests
EXPLODE ALL TREES

#10 MeSH DESCRIPTOR Diagnosis EXPLODE
ALL TREES

#11  MeSH DESCRIPTOR Early Diagnosis
EXPLODE ALL TREES
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#12 MeSH DESCRIPTOR Diagnostic Tests,
Routine EXPLODE ALL TREES

#13 MeSH DESCRIPTOR Diagnostic
Techniques, Obstetrical and Gynecological
EXPLODE ALL TREES

#14  MeSH DESCRIPTOR Diagnostic Equipment
EXPLODE ALL TREES

#15 MeSH DESCRIPTOR Diagnostic Services
EXPLODE ALL TREES

#16  triage or test* or assay* or immunoassay* or
diagnos® or detect* or surveillance or screen* or
measur* or analys* or analyz* or determin* or
sensitivity or specificity or accuracy or accurate

or assessment* or predict* or positive or negative or
electrochemiluminescen*

#17 #6 OR#7 OR #8 OR #9 OR #10 OR #11 OR
#12 OR #13 OR #14 OR #15

#18  #5 AND #17

#19  #6 OR#7 OR #8

#20 #9 OR#10 OR #11 OR#12 OR #13 OR #14
OR #15 OR #16

#21  #5 AND #19 AND #20

ClinicalTrials.Gov

Searched:
13/11/2020

Update search:
18/03/2021

"placental growth factor" OR PIGF OR SFLT1 | Pre-

Eclampsia

First search:
58

Update

search: 4

BePartofResearch

Pre-eclampsia or PIGF or sFlt-1

First search:
3(1

relevant)
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Update

search: 8 (1
relevant)
Named Conferences from 2016 up to 2020 (where possible) | 58
conferences were hand-searched.
(as listed in section Keywords: pre-eclampsia, hypertension, toxaemia,
3.1) toxemia, gestosis, placenta growth factor, PIGF,
SFLT
Searched: Where conferences had sessions on pre-eclampsia
November 2020 specifically, and/or clinical trials specifically, only
those sessions were hand-searched.
Named websites Keywords: pre-eclampsia, hypertension, toxaemia, 0

(as listed in section
3.1)

Searched:
November 2020

toxemia, gestosis, placenta growth factor, PIGF,
SFLT
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Appendix 2. Study selection worksheet for the systematic review of test

accuracy and clinical effectiveness

Research type: Yes Unclear No
Research of any study design, published in l l —
English @ next question next question EXCLUDE
Population: People presenting with Yes Unclear No
suspected pre-eclampsia between 20 weeks l 1 —
and 36 weeks + 6 days next question next question EXCLUDE

population had suspected pre-eclampsia. Otherwise, exclude study.

Population decision rule: if a study includes a population with mixed suspected conditions (e.g. people
suspected to have pre-eclampsia and/or fetal growth restriction), include study if there is a relevant

subgroup analysis of participants with suspected pre-eclampsia only and/or = 70% of the study

e Concordance between tests

e Prognostic accuracy

e Time to test result

e Impact of test result on clinical decision
making

e Test failure rate

e Time to diagnosis

e Proportion of people diagnosed with pre-
eclampsia

e Time to onset of pre-eclampsia and/or
eclampsia

e Proportion of people returned to less
intensive follow-up

Index test (intervention): Yes Unclear No
Use of any of the following, alongside ! ! N
standard clinical assessment: , ,
next question next question EXCLUDE

e Triage PIGF test
e Elecsys immunoassay sFlt-1/PIGF ratio
e DELFIA Xpress PIGF 1-2-3 test with or

without the DELFIA Xpress sFlt-1 test
e BRAHMS sFit-1 Kryptor/BRAHMS PIGF

plus Kryptor PE ratio
Comparator/reference standard: Yes Unclear No
Standard clinical assessment alone (i.e. ! ! N
blood pressure measurement, urinalysis and next question next question EXCLUDE
fetal monitoring)
Outcomes: Yes Unclear No
Any one or more of: l l —
* Diagnostic accuracy® next question next question EXCLUDE
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e Number of people admitted to hospital /
Length of in-patient hospital stay

e Time to delivery

e Gestation at diagnosis of pre-eclampsia

e Use of antihypertensive drugs

e Maternal morbidity and mortality ¢

e Foetal morbidity and mortality ©

¢ Neonatal morbidity and mortality

e Health related quality of life

FINAL DECISION INCLUDE UNCLEAR EXCLUDE

a if study is a relevant systematic review and/or meta-analysis, exclude the reference and mark it as
‘SR’ in Endnote custom field 8

b sensitivity, specificity, predictive values (+ or -), and/or likelihood ratios (+ or -) reported or calculable

¢ Examples of relevant morbidity outcomes

Maternal Fetal/neonatal
Biochemical abnormalities Breathing difficulties
Disseminated intravascular coagulation/thrombosis Chronic lung disease
Eclampsia Gestational age at delivery
Emergency caesarean for compromised baby Growth at delivery
Haematological abnormalities Intracranial haemorrhage
HELLP syndrome Late onset infection

Liver failure Necrotising enterocolitis
Renal failure Neonatal length of stay
Severe hypertension Neonatal resuscitation
Stroke Preschool developmental delays

Weight at delivery (very low =
<1500g)
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Appendix 3. Tables of excluded studies with rationale

Table 69 References excluded from the test accuracy review at full-text screening

Reference

Exclusion reason: first reason identified

Adami 2020163

(9) Insufficient information (no response received to author
enquiries)

Adami 202083

(7) No relevant outcomes

Adami 2019164

(9) Insufficient information (no response received to author
enquiries)

Andersen 2015165

(3) Ineligible population

Andersen 2016166

(3) Ineligible population

Andrietti 2017167

(3) Ineligible population

Andrietti 2016168

(3) Ineligible population

Bahlmann 2016169

(7) No relevant outcomes

Bednarek-Jedrzejek 2019170

(6) Ineligible comparator/reference standard

Birdir 2018

(3) Ineligible population

Black 201973 (3) Ineligible population
Black 201972 (3) Ineligible population
Black 202074 (3) Ineligible population

Caillon 2018172

(3) Ineligible population

Cetin 2017173

(3) Ineligible population

Chaiworapongsa 201674

(3) Ineligible population

Chang 2017175

(3) Ineligible population

Cheng 2018176

(6) Ineligible comparator/reference standard

Cheng 2018177

(3) Ineligible population

Choi 202078

(3) Ineligible population

Ciobanu 2019'7°

(3) Ineligible population

Contino 2018180

(8) Conference abstract with insufficient information

Droge 2015%5

(3) Ineligible population

Droge 2021181

(9) Insufficient information (no response received to author
enquiries)

Duhig 2020782

(1) Not primary diagnostic research

Enengl 2020183

(3) Ineligible population

Evers 2018184

(3) Ineligible population

Frenna 2017185

(3) Ineligible population

Gaccioli 2018186

(3) Ineligible population

Giardini 2019102

(6) Ineligible comparator/reference standard

Giardini 202087

(3) Ineligible population

Giblin 20207" (1) Not primary diagnostic research
Gomez-Roig 201588 (3) Ineligible population
Graupner 201818 (3) Ineligible population

Griffin 2018190

(1) Not primary diagnostic research

Heimberger 20209

(3) Ineligible population

Herraiz 2018192

Herraiz 2018193

(3) Ineligible population

Hirashima 20187194

(5) Ineligible test (i.e. not listed in protocol)

Hoffmann 2017195

(7) No relevant outcomes

Honigberg 201696

(3) Ineligible population

Huhn 2018197

(3) Ineligible population

Jadli 2019198

(3) Ineligible population

Karge 2020199

(3) Ineligible population

Karge 202120

(3) Ineligible population

Lind Malte 2018201

(6) Ineligible comparator/reference standard

Lou 20192%2

)
)
)
)
)
)
)
)
2
(3) Ineligible population
)
)
)
)
)
)
)
)
)
)

(3) Ineligible population

Lubis 20202%3

(3) Ineligible population

Lubis 2019204

(3) Ineligible population

MacDonald 2018205

(3) Ineligible population
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Reference

Exclusion reason: first reason identified

Mathur 2016206

(3) Ineligible population

Menke 2016207

(2) Non-English language

Mihalceanu 2015208

(3) Ineligible population

Mueller 2020209

(9) Insufficient information (no response received to author
enquiries)

Nagalla 2018210

(8) Conference abstract with insufficient information

Nagalla 20202!"

(3) Ineligible population

Navaratnam 2019212

(3) Ineligible population

Navaratnam 2019213

(3) Ineligible population

Neuman 202024

(3) Ineligible population

Neuman 2021215

(3) Ineligible population

Nguyen 2018216

(3) Ineligible population

Niemczyk 20162"7

(1) Not primary diagnostic research

Palmer 2017218

(3) Ineligible population

Palmer 2019219

(9) Insufficient information (no response received to author
enquiries)

Parchem 20196°

(6) Ineligible comparator/reference standard

Parchem 2020220

(6) Ineligible comparator/reference standard

Perales 201722 (3) Ineligible population

Perdigao 2019222 (6) Ineligible comparator/reference standard
Perry 202098 (3) Ineligible population

Pluddemann 2020223 (1) Not primary diagnostic research
Raia-Barjat 2019224 (3) Ineligible population

Rana 2017225 (1) Not primary diagnostic research

Ratnik 2020226 (3) Ineligible population

Ratnik 2016227 (3) Ineligible population

Roche 2019228

(9) Insufficient information (no response received to author
enquiries)

Rodriguez-Almarez 201822°

(3) Ineligible population

Rolfo 2015230

(3) Ineligible population

Rowson 2019231

(4) Ineligible biomarker(s) (i.e. not PIGF, sFlt-1 or ratio)

Sa 2020232 (7) No relevant outcomes
Sabria 2018233 (3) Ineligible population
Sabria 2018234 (7) No relevant outcomes

Saleh 2020235

(3) Ineligible population

Saleh 201823

(3) Ineligible population

Saleh 20182%7

(6) Ineligible comparator/reference standard

Saleh 2017238

(6) Ineligible comparator/reference standard

Saleh 20152%°

(6) Ineligible comparator/reference standard

Saleh 2016240

(6) Ineligible comparator/reference standard

Saleh 2016241

(6) Ineligible comparator/reference standard

Saleh 2017242

(3) Ineligible population

Saleh 2016243

(6) Ineligible comparator/reference standard

Sarween 2017244

(3) Ineligible population

Sebastian 2019245

(3) Ineligible population

Simon 202076

(3) Ineligible population

Simon 2020246

(3) Ineligible population

Slomski 2019247

(1) Not primary diagnostic research

Smith 2016248

(3) Ineligible population

Sovio 2017%4° (3) Ineligible population
Stepan 201677 (3) Ineligible population
Stolz 201820 (3) Ineligible population

Suresh 2020251

Tan 2017252

(3) Ineligible population

Tardif 2018253

(3) Ineligible population

ThermoFisher 2020254

(3) Ineligible population

)
)
3
(1) Not primary diagnostic research
)
)
)
)

(3) Ineligible population
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Reference

Exclusion reason: first reason identified

Torchin 2019256

(3) Ineligible population

Tsiakkas 2016257

(3) Ineligible population

Tsiakkas 2016258

(3) Ineligible population

Tsiakkas 201625°

(3) Ineligible population

Valino 2016260

(3) Ineligible population

Valino 2016261

(3) Ineligible population

Van Helden 2015262

(3) Ineligible population

Vatish 2017263

(1) Not primary diagnostic research

Verlohren 2018264

(1) Not primary diagnostic research

Verlohren 2017265

(9) Insufficient information (no response received to author

enquiries)

Villalain 2020256

(6) Ineligible comparator/reference standard

Widmer 201527 (3) Ineligible population

Wiles 2021268 (3) Ineligible population

Zeisler 2016269 (1) Not primary diagnostic research

Zeisler 20164 (6) Ineligible comparator/reference standard

Table 70 References excluded studies from the cost effectiveness review

Study

Reason for exclusion

Adami et al., 2020

Conference abstract

Brennecke, 2019

Conference abstract

Cordioli et al., 2017

Conference abstract

Duhig et al., 2019a

Conference abstract

Duva et al., 2017

Conference abstract

Frampton et al., 2016b

Protocol

Garay et al., 2019a

Conference abstract

Garay et al., 2019b

Conference abstract

Garay et al., 2019¢c

Conference abstract

Ho et al., 2019

Conference abstract

Hodel et al., 2020

Conference abstract

Clinicaltrials.gov, 2017

Protocol

Paolini et al., 2016

Conference abstract

Paolini et al., 2017

Conference abstract

Speranza et al., 2018

Conference abstract
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Table 71 References excluded from the Quality of life review

Study

Reason for exclusion

Aviram et al. 2017

Conference abstract

Crnogorac et al. 2015

Conference abstract

Die-Mostic et al. 2018

Conference abstract

Drost et al. 2015 Study design
Einav and Leone 2019 Study design
Feldhaus et al. 2016 Study design
Goodman et al. 2017 Study design

Hersh et al. 2020

Conference abstract

Hersh et al. 2019

Conference abstract

Hersh et al. 2019

Study design

Lagerweij et al. 2020

Study design

Lai et al. 2016

Conference abstract

Machado et al. 2020

QoL measure

McLaren et al. 2017

Study design

Memirie et al. 2019

Study design

Merrill et al. 2016

Conference abstract

Mone et al. 2018

Study design

Rincon et al. 2017

Conference abstract

Sahrakorpi et al. 2017

Population

Saito et al. 2020

Conference abstract

Savitsky et al. 2017

Conference abstract

Savitsky et al. 2017

Conference abstract

Speranza et al. 2017

Conference abstract

Waugh et al. 2017 Study design
Werner et al. 2015 Study design
Bai et al 2018 Population

Lagadec et al 2016

Study design




Appendix 4. Concordance studies

Table 72 Predictive concordance studies

PIGF, sFit-1

Study Tests compared Comments
Triage | Elecsys | BRAHMS | Delfia
PIGF ratio Kryptor | Xpress
ratio
Black 2019 72 L ° ° Screening at 19-22 weeks for
developing PE and other adverse
PIGF, sFlt-1 outcomes in a normal pregnancy
population. Tests were
comparable in predictive capability
but using test cut-offs not relevant
to the current review.
Black 2019 73 0?3 ° ° Testing at 19-22 weeks in a
normal pregnancy population.
PIGF, sFlt-1, sFlt- Correlational analyses of
1/PIGF ratio biomarker measurements among
tests; no PE prediction.
Black 2019 74 o2 ° ° Screening at 19*0 to 24*6 weeks

for PE development in a normal
pregnancy population. Tests were
comparable in predictive capability
but based on a PE screening cut-
off not relevant to the current
review.

Burke 2016 7°

PIGF

Study on women with PIGF
measurements after 20 weeks GA
from 22 cohorts with normal
pregnancies or PE and related
conditions. Aim was to develop a
strategy for cross-test data
pooling; not PE prediction.

Cheng 2019 70

PIGF, sFIt-1, sFlt-
1 ratio

Normal pregnancies, 20-39 weeks
GA, Chinese population. There
were notable inter-test differences
in sensitivity and cross-reactivity to
PIGF and sFlt-1 isoforms between
the tests, meaning that rule-in and
rule-out cut-offs for PE prediction
are test-specific.

PIGF, sFit-1/PIGF
ratio

Giblin 2020 ™ . ° . Women with suspected PE before
35 weeks GA

PIGF

McCarthy 2019 30 ° ° ° Women with suspected PE or

suspected SGA before 35 weeks
and between 35 and 36*% weeks
GA. Test cut-offs were relevant to
the current review. The Alere,
Roche and Perkin Elmer tests
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differed in sensitivity and
specificity for predicting delivery
within 2 weeks but overall AUCs
were similar and the authors
concluded the tests had similar
predictive ability.

Salahuddin 2016 ° °
47

Simon 2020 76 ° °
Stepan 2016 77 ° °

Stepan 2019 78 ° °

AUC: area under the receiver-operator characteristics curve; GA: gestational age
a used Roche cobas e-411; not specified as Elecsys test
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Appendix 5. Standalone test studies: description of study characteristics and summary of results

Appendix 5.1 Baseline characteristics of participants in the standalone test studies

Table 73 Characteristics of the participants in the Triage standalone test studies

Population PELICAN'2! PELICAN'™2" [ PEACHES PEACHES PEACHES PETRAZ? | ]
characteristic | 20*° to 34*¢ 35 to 36*¢ validation validation validation 20*° to 35*° [
cohort?* cohort?* cohort?*
No pre- Chronic Chronic kidney
existing hypertension disease
disease
Variance Median Median Median
measure (quartiles) (IQR) (IQR)
Age, years 31.2 (26.8-35.6) | 32.42 31.2 33.5 32.7 I e
(26.5t035.3) | (30.7 to 36.6) (29.2 to 38.2)
Gestational | 31.1 (28.0-33.4) | 35.9 35.9 34.1 334 R e
age, weeks (32.51t0 37.9) (27.9 to 37.0) (30.6 to 36.6)
Parity, n (%) | Not reported Not reported | 0: 275 (60.3) | 0: 36 (38.3) 0: 14 (48.2) B
BMI, kg/m?, 28.6 (24.2-33.6) | 28.632 27.7 31.1 26.3 I e
median (IQR) (23.6t031.6) | (26.7 to 36.8) (23.7 to 30.3)
Ethnicity, n White: 187 (65) | White: 88 (64) | White: 313 white: 59 (62.8) |White:21(72.4) | IIGz T @9 |
(%) (68.6) Black: 26 (27.7) Black: 8 (27..6) I ]
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Population PELICAN"821 PELICAN"821 PEACHES PEACHES PEACHES PETRA% %7 -
characteristic | 20* to 34*° 35* to 36*° validation validation validation 20" to 35* I
cohort? cohort? cohort?
No pre- Chronic Chronic kidney
existing hypertension disease
disease
Black: 80 Asian: 5 (5.3) Asian: 0 I e
(17.5) Other: 4 (4.3) Other: 0 [ [
Asian: 36 (7.9)
Other: 27 (5.9)
Smoking Smoker: 58 (19) | Smoker: 21 Never: 324 Never:72(791) |[Neverr22(759) | I ' 9
status, n (%) Quit during (15) (72.3) Ex-smoker: 13 Ex-smoker: 5
pregnancy: Quit during Ex-smoker: 80 | (14.3) (17.2)
34 (12) pregnancy: (17.9) Current: 6 (6.6) Current: 2 (6.9)
13 (10) Current: 44
(9.8)

aquartiles not reported for this subgroup in PELICAN
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Table 74 Characteristics of the participants in the Elecsys standalone test studies

Population PROGNOSIS %¢- | PROGNOSIS ROPE* Baltajian 20164 Saleh 2016°* | Saleh 2016°* | Wang 2021"" | Wang 2021
characteristic | 42 Asia*® No pre- Pre- Pre- Pre-
eclampsia eclampsia eclampsia eclampsia
negative positive
Variance Median Median Median Median Mean Median
measure (IQR) (IQR) (Q1, Q3) (Q1, Q3) (+SD) (251-75t™ percentile)
Age, years 31 (27 - 36) 33 (29-36) 33 (29, 36) 33 (30, 36) 32 +6 32 +5 33 (29-36) 34 (31-37)
Gestational 31.6 (27.6 - 31.6 (27.2-34.6) | 34.00 (30.71, 33 (31, 35) 31+5 30 +4 29 (24-33) 30 (25-32)
age, weeks 34.4) 35.86)
Parity, n (%) Not reported Not reported 0: 226 (56.22) 0: 57 (57.0) Not reported | Not reported 0: 108 (74.0) 0: 30 (612)
>1: 38 (26.0) >1:19(38.8)
BMI, kg/m?, 26.3 (22.4 - 22.9 (20.5-26.2) | 32.12 (27.97, 31.6 (28.5, 37.3) Not reported | Not reported 23.6 (21.2— 23.2 (20.7-
median (IQR) | 31.2) 37.09) 25.9) 28.1)
Ethnicity, n Asian: 54 (5.1) Asian: White/Caucasian: White/Caucasian: Not reported | Not reported Not reported Not reported
(%) Black: 61 (5.8) 699 (99.9) 270 (67.16) 55 (55.0)
Caucasian: 860 | White: Black/African Black/African
(81.9) 1(0.1) American: American:
Other: 75 (7.1) 73 (18.16) 17 (17.0)
Asian: 29 (7.21) Asian: 6 (6.0)
Other: 30 (7.46) Other/unknown:
22 (22.0)
Smoking Current: 152 Current: 11 (1.6) | Current: 23 (5.75) Current smoker: Not reported | Not reported Not reported Not reported

status, n (%)

(14.5)

Never: 251 (62.75)

1(1.0)
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Population

characteristic | 42

PROGNOSIS 3¢

PROGNOSIS

Asia®?

ROPE*

Baltajian 20164

Saleh 2016%
No pre-

eclampsia

Saleh 2016%
Pre-

eclampsia

Wang 2021"
Pre-
eclampsia

negative

Wang 2021"
Pre-
eclampsia

positive

Past: 216 (20.6)

Past: 60 (8.6) Past/Quit before
pregnancy: 111
(27.75)

Quit early in
pregnancy:

11 (2.75)
Unknown: 4 (1.00)

Table 75 Characteristics of the participants in the BRAHMS Kryptor standalone test study

Population characteristic

Salahuddin 20164"

Variance measure Median

(Q1, Q3)
Age, years 32 (28, 35)
Gestational age, weeks 36.4 (33.6, 38.0)
Parity, n (%) 0: 232 (56.3)

BMI, kg/m?, median (IQR)

32.6 (29.2, 37.0)

Ethnicity, n (%)

White: 280 (68.0)

Black: 61 (14.8)

Asian/Pacific Islander: 27 (6.6)
Other: 44 (10.7)

Smoking status, n (%)

Smoker: 34 (8.3)

217




Table 76 Characteristics of the participants in the DELFIA Xpress standalone test study

Population characteristic COMPARE?® COMPARE?®
GA <35+0 weeks GA 35+0 to 36+6 weeks
Variance measure Median (IQR)
Age, years 33.4 (29.5-36.8) 32.2 (27.9-35.6)
Gestational age, weeks 27.9 (20.0-32.0) 36.0 (35.7-36.5)
Parity, n (%) 0: 155 (47) 0: 34 (49)
BMI, kg/m?, median (IQR) 24.5 (21.5-30.5) 22.8 (20.8—-26.4)
Ethnicity, n (%) White: 151 (46) White: 39 (57)
Black: 89 (27) Black: 8 (12)
Asian: 24 (7) Asian: 11 (16)
Other: 63 (19) Other: 11 (16)
Smoking status, n (%) Currently smoking: 14 (4) Currently smoking: 6 (9)
Quit smoking: 35 (11) Quit smoking: 11 (16)
Never smoked: 278 (85) Never smoked: 52 (75)
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Appendix 5.2 Prognostic characteristics of participants in the standalone test studies

Prognostic characteristics relating to reasons for suspected pre-eclampsia are reported in the Table X and Table X below, one for standalone
studies using the Triage test and one for standalone studies using the Elecsys test. Neither Salahuddin 20164’ for the BRAHMS Kryptor test
nor COMPARE?®, the only study with data for the DELFIA Xpress test, reported reasons for suspected pre-eclampsia and are not included in
the tables.

The studies report differing aspects of medical history relevant to pre-eclampsia and this too is not consistent across the studies, although
PROGNOSIS %2 and PROGNOSIS Asia* did not report this. Below are listed the most widely reported risk factors.
e Previous pre-eclampsia, range 7% to 20%, (Baltajian 20166, COMPARE?®°, PELICAN'®2', ROPE®*, Salahuddin 2016*") NB PELICAN'®
21 additionally reports previous pre-eclampsia requiring delivery and PEACHES? reports previous pre-eclampsia at <34 weeks and at
>34 weeks.
e Chronic hypertension, range 8% to 44%, (Baltajian 201646, COMPARE?®*°, PEACHES?*, PELICAN'®2!' ROPE*, Salahuddin 2016*7,
Saleh 2016%, Wang 2021'") NB PETRA?% 2" reports both history of chronic hypertension and current chronic hypertension.
e Pre-existing diabetes, range 2% to 11%, (Baltajian 20166, COMPARE?®*°, PEACHES?*, PELICAN'®2! PETRA?%2" ROPE?*, Salahuddin
201647, Wang 2021'")
e Systemic lupus erythematosus/antiphospholipid syndrome, range 2% to 5% (COMPARE?®*’, PEACHES?*, PELICAN"82")
e Renal disease, range 3% to 33%, (COMPARE?°, PELICAN'82', PETRA?5?7)

Wang 2021"" additionally reports hypothyroidism or hyperthyroidism, polycystic ovary syndrome, and antiphospholipid syndrome. Saleh 20165
additionally reports PCE, use of anti-hypertensives and pre-existing proteinuria. PETRA?52?7 additionally reports gestational hypertension and
gestational diabetes. Therefore, relevant medical history is quite heterogeneous. All studies, except Wang 2021", reported blood pressure

levels and almost half of the studies reported either proteinuria levels or the presence of proteinuria.
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Table 77 Prognostic characteristics of participants in the Triage standalone test studies

Prognostic PELICAN'2! | PELICAN"82! PEACHES PEACHES PEACHES PETRA% % | ]
BB 20*° to 34*6 35%0 {0 366 validation validation validation 20*° to 35*° s

cohort? cohort? cohort?

No pre-existing | Chronic Chronic kidney

disease hypertension disease
Variance Median Median Median
measure .

(quartiles) (IQR) (IQR)

New-onset 154 (54) 21 (15) 342 (75.0) 22 (23.4) 16 (55.1) I I
hypertension,
n (%)
Worsening of | 56 (20) 21 (15) 45 (98.7) 58 (61.7) 6 (20.7) I I
existing
hypertension,
n (%)
New-onset 160 (56) 85 (62) 260 (57.0) 46 (48.9) 18 (62.1) I I
proteinuria, n
(%)
Aggravation Not reported Not reported Not reported Not reported Not reported fr
of pre-
existing
proteinuria, n
(%)
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Prognostic PELICAN™2' | PELICAN'82 PEACHES PEACHES PEACHES PETRA%5 %7
characteristic 20*° to 34*6 35*0 to 36*6 validation validation validation 20*° to 35*°
cohort?* cohort?* cohort?*
No pre-existing | Chronic Chronic kidney
disease hypertension disease
New onset of | Not reported Not reported Not reported Not reported Not reported f
protein in
urine, n (%)
Epigastric or | Not reported Not reported 27 (5.9) 6 (22.2) 2(6.9) -
right
upper-
quadrant
pain, n (%)
Visual Not reported | Not reported 157 (34.4)d 30 (31.9)¢ 8 (27.6)¢ -
disturbances,
n (%)
Headache, n Not reported Not reported -
(%)
Sudden Not reported Not reported Not reported Not reported Not reported -a
weight gain, n
(%)
Abnormal Not reported Not reported Not reported Not reported Not reported -b
blood test

results, n (%)

||Iw
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Prognostic PELICAN™2' | PELICAN'82 PEACHES PEACHES PEACHES PETRA%5 %7
characteristic 20*° to 34*6 35*0 to 36*6 validation validation validation 20*° to 35*°
cohort?* cohort?* cohort?*
No pre-existing | Chronic Chronic kidney
disease hypertension disease
Suspected Not reported Not reported 27 (5.9) 2(2.1) 0 -C
fetal growth
restriction, n
(%)
Abnormal Not reported Not reported Not reported Not reported Not reported -
uterine
Doppler

ultrasound, n
(%)

aStudy refers to ‘excessive’ weight gain rather than sudden weight gain

bStudy refers to ‘unexplained lab results’ rather than abnormal blood test results

cStudy refers to ‘abnormal fetal growth’ rather than suspected fetal growth restriction

dStudy groups headaches and visual disturbance together
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Table 78 Prognostic characteristics of participants in the Elecsys standalone test studies

upper-quadrant pain,
n (%)

Prognostic PROGNOSIS 342 | PROGNOSIS Wang 2021[ref] | Wang 2021[ref]
characteristic Asia®? Pre-eclampsia Pre-eclampsia
negative positive

Variance measure Median Median Median

(IQR) (IQR) (25th—75™ percentile)
New-onset Not reported 363 (51.9) 71/147 (48.3)? 30/49 (61.2)2
hypertension, n (%)
Worsening of 145 (13.8) 65 (9.3)
existing
hypertension, n (%)
New onset of 310 (29.5) Not reported Not reported Not reported
elevated blood
pressure, n (%)
New-onset Not reported 193 (27.6) 51 (34.7)° 16 (32.7)°
proteinuria, n (%)
Aggravation of pre- 12 (1.1) 4 (0.6)
existing proteinuria,
n (%)
New onset of protein | 386 (36.8) Not reported Not reported Not reported
in urine, n (%)
Epigastric or right 79 (7.5) Not reported Not reported Not reported
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Prognostic PROGNOSIS 3¢+42 | PROGNOSIS Wang 2021[ref] | Wang 2021[ref]
characteristic Asia® Pre-eclampsia | Pre-eclampsia
negative positive

Visual disturbances, | 118 (11.2) 3(0.4) Not reported Not reported
n (%)
Headache, n (%) 314 (29.9) Not reported Not reported Not reported
Excessive edema, n 126 (12.0) Not reported Not reported Not reported
(%)
New onset edema, n | Not reported Not reported 28 (19.0) 11 (22.4)
(%)
Severe swelling of 140 (13.3) Not reported Not reported Not reported
face, hands or feet, n
(%)
Sudden weight gain, | 99 (9.4) Not reported Not reported Not reported
n (%)
Abnormal blood test | Low platelets: Not reported Not reported Not reported
results, n (%) 71 (6.8)

Elevated liver

transaminases:

39 (3.7)
Suspected fetal 155 (14.8)° 188 (26.9) 18 (12.2) 5(10.2)

growth restriction, n
(%)
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Prognostic PROGNOSIS 3¢+42 | PROGNOSIS Wang 2021[ref] | Wang 2021[ref]

characteristic Asia® Pre-eclampsia | Pre-eclampsia
negative positive

Abnormal uterine 220 (21.0) Not reported Not reported Not reported

perfusion, n (%)

Partial HELLP Not reported 16 (2.3) Not reported Not reported

syndrome, n (%)

NB. ROPE#*5, Saleh 20165 and Baltajian 201646 do not report reasons for suspected PE and are not

included in this table

aIncludes aggravation/worsening of existing hypertension

bIncludes aggravation/worsening of existing proteinuria
cPROGNOSIS study refers to IUGR rather than FGR
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Appendix 5.3 Test accuracy results from the standalone test studies

Table 79 Accuracy outcomes reported in standalone studies, by test

Test

Study identifier

Prediction of pre-eclampsia (PE)

Prediction of delivery

Adverse outcomes

Triage PIGF test

PELICAN22270
(PEACHES?

1)

¢ PE within any time

¢ Within 2 weeks

¢ PE requiring delivery within 2 weeks

e Preterm PE requiring delivery within
2 weeks

¢ Any preterm delivery

o Within 2 weeks due to pre-eclampsia
or superimposed pre-eclampsia

PETRAZ527

¢ Pre-eclampsia within any time

o Within 1 and 2 weeks

¢ PE requiring delivery within 1 and 2
weeks

» Preterm PE requiring delivery within
1 and 2 weeks

o Any preterm delivery

Elecsys sFit- PROGNOSIS*4! | e Pre-eclampsia within 1, 2, 3 and 4
1/PIGF ratio 67 weeks
e Re-testing to rule in/out pre-eclampsia
PROGNOSIS e Pre-eclampsia within 1 and 4 weeks e PE requiring delivery within 1 and 4
Asia®3 weeks
ROPE 20184 ¢ Pre-eclampsia with severe features ¢ Within 2 weeks
within 2 weeks e Indicated delivery within 2 weeks
Baltajian 201646 e Indicated delivery within 2 weeks
Wang'" e Pre-eclampsia within 4 weeks
Saleh 20165 ¢ Pre-eclampsia at inclusion e Adverse outcomes
¢ Final diagnosis of pre-eclampsia
BRAHMS Salahuddin e Severe maternal morbidity
Kryptor sFit- 201647
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Test

Study identifier

Prediction of pre-eclampsia (PE)

Prediction of delivery

Adverse outcomes

1/PIGF ratio
(also includes
data for Elecsys)

DELFIA Xpress
test (also data
for Triage and
Elecsys tests

McCarthy 201930

Within 14 days:

e secondary to suspected PE

e secondary to suspected PE or
delivery by 37 weeks’ gestation

e in women with confirmed pre-
eclampsia
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Table 80 Prediction of pre-eclampsia by specific time point

Time point (author Cut- Total | Sensitivity Specificity PPV NPV Prevalence %
emphasis) off (n) (95% CI) (95% CI) (95% CI) (95% CI) (95% ClI)
PROGNOSIS, *° Roche Elecsys ratio, result concealed, 24*° to 36*6 weeks — development cohort

Within 1 week (rule out) <38 500 | 0.882(0.725-0.967) | 0.800 (0.761-0.836) | NR 0.989 (0.973-0.997) | NR

Within 4 weeks (rule in) >38 500 | 0.746 (0.625-0.845) | 0.831 (0.793-0.865) | 0.407 (0.319-0.499) | NR 13.4 (NR)

PROGNOSIS, 363 Roche Elecsys ratio, result concealed, 240 to 366 weeks — validation cohort

Within 1 week (rule out) | <38 550 | 0.800 (0.519-0.957) | 0.783 (0.746-0.817) | 0.094 (0.049-0.158) | 0.993 (0.979-0.999) | 2.7 (NR)

Within 2 weeks (rule out) | <38 550 | 0.780 (0.624-0.894) | 0.811 (0.775-0.844) | 0.250 (0.178-0.334) | 0.979 (0.960-0.999) | 7.5 (5.4-10.0 2)

Within 3 weeks (rule out) | <38 550 | 0.700 (0.568-0.812) | 0,824 (0.788-0.857) | 0.328 (0.248-0.417) | 0.957 (0.933-0.975) | 10.9 (8.4-13.8 @)

~ |~ |~ | ~—
~ |~ |~ |~

Within 4 weeks (rule in) >38 550 | 0.662 (0.540-0.770) | 0.831 (0.794-0.863) | 0.367 (0.284-0.457) | 0.943 (0.917-0.963) | 12.9 (NR)

PROGNOSIS, %°¢7 Roche Elecsys ratio, result concealed, 249 to 36*6 weeks — combined cohorts

Within 1 week (rule out) | <38 1050 | 0.857 (0.728-0.941) | 0.791 (0.765-0.816) | 0.167 (0.123-0.219) | 0.991 (0.982-0.996) | 2.7 (1.5-4.5 2)

Within 4 weeks (rule in) | >38 1050 | 0.703 (0.619-0.778) | 0.831 (0.805-0.855) | 0.386 (0.326-0.450) | 0.949 (0.931-0.963)

PROGNOSIS Asia, 43 ® Roche Elecsys ratio, result concealed, 200 to 36*¢ weeks

Within 1 week (rule out) <38 700 | 0.765 (0.588-0.893) | 0.821 (0.790-0.850) | 0.179 (0.121-0.252) | 0.986 (0.972-0.994) | 4.86 ¢

Within 4 weeks (NR) >38 700 | 0.620 (0.497-0.732) | 0.839 (0.808-0.867) | 0.303 (0.230-0.305) | 0.951 (0.930-0.968) | 10.14 ¢
Wang et al. ' Roche Elecsys ratio, result concealed, 20 to 36 weeks (Chinese population)
Within 4 weeks (NR) 138|196 [0.400° | 0.834 ¢ | 0.167 | 0.944 ¢ | 7.7(05-1.19)

NPV: negative predictive value; NR: not reported; PPV: positive predictive value

Wang et al."" commented that the sensitivity, specificity, and PPV were much lower with their cohort (Chinese population) compared to other studies, suggesting that
ethnicity may be a confounding factor for the application of the sFlt-1/PIGF ratio.

a calculated by reviewer

b an analysis of a Japanese subgroup of the PROGNOSIS Asia population'® gave similar findings (data not reproduced here).

¢ confidence interval not reported
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Table 81 Prediction of pre-eclampsia at any time

Time point Cut- Total | Sensitivity Specificity PPV NPV Prevalence %
off (n) (95% ClI) (95% Cl) (95% ClI) (95% ClI) (95% ClI)

PETRA, 226 Triage test, result concealed, 20*° to 35*° weeks

Any time <100 753 | 0.757 (NR) 0.688 (NR) 0.859 (NR) 0.530 (NR) NR b
pg/mL

PELICAN, 22 Triage test, result concealed, 20*° to 346 weeks, prediction of preterm PE (<35 weeks)

Any time <100 287 | 0.900 (0.832-0.947) | 0.653 (0.575-0.725) | 0.651 (0.573-0.723) | 0.901 (0.833-0.948) | 41.81 (36.04-
pg/mL 47.75°¢)

¢ calculated by reviewer

NPV: negative predictive value; NR: not reported; PPV: positive predictive value
a an abstract by Woelkers 201628 reported slightly different data values (not reproduced here)
b overall PE prevalence reported by Barton 20202 (71.4%) but would vary with outcome and has not been reported separately for this outcome.

Table 82 Prediction of pre-eclampsia at inclusion versus final diagnosis

Time point Cut- Total | Sensitivity Specificity PPV NPV Prevalence %
off (n) (95% CI) (95% Cl) (95% CI) (95% CI) (95% CI)
Saleh et al, % Roche Elecsys ratio, result concealed
At study inclusion >85 107 | 0.900 (0.801-0.964) | 0.930 (0.817-0.986) | 0.950 (0.862-0.982) | 0.880 (0.765-0.938) | 58.0°
a a a a
At final diagnosis >85 107 | 0.910¢ 0.980° ¢ 0.980 ¢ 0.830°¢ NR

b calculated by reviewer
€95% CI not reported

NPV: negative predictive value; NR: not reported; PPV: positive predictive value
2 95% Cl calculated by reviewer

229




Table 83 Prediction of pre-eclampsia with severe features

Time point Cut-off | Total (n) Sensitivity Specificity PPV (95% CI) NPV (95% CI) Prevalence %
(95% CI) (95% CI) (95% ClI)

ROPE, 45 Roche Elecsys ratio, result concealed, <36*¢ weeks (lower limit not reported)

Within 2 weeks >38 402 0.909 2 0.798 2 0.469 @ 0.978 @ 16.42 ab
>85 402 0.6212 0.917 2 0.594 a 0.925a 16.42 &b

ROPE, 45 Roche Elecsys ratio, result concealed, <34 weeks (lower limit not reported)

Within 2 weeks >38 199 0.9352 0.8502 0.652 @ 0.977 @ 23.122ab
>85 199 0.696 @ 0.928 @ 0.744 2 0.910a 23.122b

ROPE, 5 Roche Elecsys ratio, result concealed, <36*6 weeks (lower limit not reported) --- Admitted patients only

Within 2 weeks >38 167 09152 0.6392 0.581a 0.932a 35.33ab
>85 167 0.627 2 0.796 2 0.627 @ 0.796 @ 35.33ab

ROPE, 5 Roche Elecsys ratio, result concealed, <34 weeks (lower limit not reported) --- Admitted patients only

Within 2 weeks >38 97 0.9322 0.717 @ 0.7322 0.927 a 45.36 &b
>85 97 0.682 2 0.8302 0.769 @ 0.759 @ 45.36 @b

NPV: negative predictive value; NR: not reported; PPV: positive predictive value
a confidence interval not reported
b prevalence calculated by reviewer
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Table 84 Prediction of delivery by time point

Time point Cut-off | Total | Sensitivity Specificity PPV NPV Prevalence %
pg/mL (n) (95% Cl) (95% Cl) (95% ClI) (95% ClI) (95% CI)
PETRA, @ Triage test, result concealed, 20*° to 35*° weeks
Within 1 week | <100 B oo 0622 0.675 Gz coocr I D 2
Within 2 weeks | <100 Bl ocosH o635 0.766 | GTTGEGEGN ocos N -

PELICAN, 22 Triage test, result concealed, 20*° to 34*6 weeks

Within 2 weeks [ 2100 | 287 | 0.940 (0.865-0.980) | 0.569 (0.498-0.638) | 0.470 (0.392-0.549) | 0.959 (0.906-0.986) | 28.92 (23.74-34.54) ®
ROPE, 5 Roche Elecsys ratio, result concealed, <36*6 weeks (lower limit not reported; median gestational age 34 weeks; IQR 30.7 to 35.9)
Within 2 weeks | >38 402 | 0.586 ¢ 0.876 ¢ 0.773 4 0.7454 42.04 bd
>85 402 | 0.349¢ 0.957 d 0.855¢ 0.670¢ 42.04 bd
ROPE, 45 Roche Elecsys ratio, result concealed, <34 weeks (lower limit not reported)
Within 2 weeks | >38 199 | 0.763¢ 0.850 9 0.682¢ 0.895¢ 29.65 bd
>85 199 | 0.593¢ 0.943 ¢ 0.814 4 0.846 ¢ 29.65 bd

b calculated by reviewer

¢ overall PE prevalence reported by Barton 20202% (not reported separately by outcome) was 71.4%
d confidence interval not reported

NPV: negative predictive value; NR: not reported; PPV: positive predictive value; TP: true positives; TN: true negatives.
a sources: Sibai 2015,27 Barton 2020%¢ NB Sibai is the 2015 Alere company submission - data are academic in confidence so to be redacted from HTA report

Table 85 Prediction of indicated delivery within 2 weeks

Cut-off Total | Sensitivity Specificity PPV NPV Prevalence %
| pg/mL (n) (95% CI) (95% CI) (95% CI) (95% CI) (95% ClI)

ROPE, 45 Roche Elecsys ratio, result concealed, <36*¢ weeks (lower limit not reported; median gestational age 34 weeks; IQR 30.7 to 35.9)

>38 402 0.620 2 0.846 2 0.688 @ 0.803 @ 35.32 ab

>85 402 0.387 @ 0.946 @ 0.797 @ 0.739 2 35.32 ab

ROPE, *5 Roche Elecsys ratio, result concealed, <34 weeks (lower limit not reported)

>38 199 0.857 @ 0.840 2 0.636 2 24.62 ab

>85 199 0.6732 0.933a 0.767 @ 24.62 ab

Baltajian et al., 6 Roche Elecsys ratio, result concealed, <37 weeks (lower limit not reported; median gestational age 33 weeks; IQR 31 to 35)

285 100 0.60 0.84 0.91 NR NR

(0.49-0.71) (0.70-0.98) (0.83-0.99)

NPV: negative predictive value; NR: not reported; PPV: positive predictive value; 2 confidence interval not reported ° prevalence calculated by reviewer
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Table 86 Prediction of PE requiring delivery by time point

Time point Cut-off | Total | Sensitivity Specificity PPV NPV Prevalence %
(n) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
PETRA, ?5Triage test, result concealed, 20*° to 35*° weeks
Within 1 week <100 753 0.939 0.588 0.616 0.932 NR @
pg/mL (NR) (NR) (NR) (NR)
Within 2 weeks | <100 753 | 0.925 0.638 0.698 0.903 NR @
pg/mL (NR) (NR) (NR) (NR)
PELICAN, 22 Triage test, result concealed, 20*° to 346 weeks
Within 2 weeks 2100 287 0.940 0.569 0.470 0.959 28.92
pg/mL (0.865-0.980) (0.498-0.638) (0.392-0.549) (0.906-0.986) (23.74-34.54) b
<12 287 | 0.63 0.90 0.70 0.87 26.48
pg/mL (0.51-0.74) (0.85-0.94) (0.57-0.80) (0.82-0.91) (21.47-31.99) b
PELICAN, 22270 Triage test, result concealed, 35° to 366 weeks
Within 2 weeks <12 137 0.22 0.91 0.71 0.55 48.91 (40.27-57.58) »
pg/mL (0.13-0.34) (0.82-0.97) (0.48-0.89) (0.46-0.64)
PROGNOSIS Asia, *3 ¢ Roche Elecsys ratio, result concealed, 20*° to 366 weeks
Within 1 week <38 695 1.000 0.804 0.069 1.000 1.44°
(0.692-1.000) (0.773-0.833) (0.034-0.124) (0.993-1.000)
Within 4 weeks | <38 695 | 0.698 0.833 0.257 0.971 7.63°

(0.557-0.817)

(0.802-0.861)

(0.188-0.336)

(0.953-0.983)

NPV: negative predictive value; NR: not reported; PPV: positive predictive value

a overall PE prevalence reported by Barton 202026 (71.4%) but would vary with outcome and has not been reported separately for this outcome.
b calculated by reviewer

¢ an analysis of a Japanese subgroup of the PROGNOSIS Asia population'® gave similar findings (data not reproduced here).

In the PELICAN study, Duckworth et al.?" reported that for women presenting between 20*° and 34+%7 weeks of gestation the AUC for PIGF <12 pg/mL for
predicting pre-eclampsia requiring delivery in 14 days was 0.87 (95% CI 0.83-0.92). Duckworth et al.2! also noted that excluding twin pregnancies altered the
PIGF test performance by less than 1%; however, 96% of women in the study had a singleton pregnancy.
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Table 87 Prediction of preterm PE requiring delivery by time point

Time point Cut-off | Total | Sensitivity Specificity PPV NPV Prevalence %
(n) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
PETRA, @ Triage test, result concealed, 20*° to 35*° weeks
Within 1 week <100 753
pg/mL
Within 2 weeks | <100 753
pg/mL
Any preterm <100 H 0.817 0.853 0.935 0.645
delivery pg/mL
<12 H
pg/mL
PELICAN, 22 Triage test, result concealed, 20*° to 346 weeks
Within 2 weeks | 2100 287 | 0.960 0.557 0.434 0.975 26.13
pg/mL (0.888-0.992) (0.487-0.625) (0.357-0.513) (0.929-0.995) (21.15-31-62) ©
Any preterm <12 287 | 0.439 0.971 0.942 0.619 51.57
delivery pg/mL (0.358-0.523) (0.928-0.992) (0.858-0.984) (0.551-0.684) (45.62-57.48) °

NPV: negative predictive value; NR: not reported; PPV: positive predictive value
a sources: Sibai 2015,%” Barton 202025 NB Sibai is the 2015 Alere company submission - data are academic in confidence so to be redacted from HTA report
b calculated by reviewer
¢ overall PE prevalence reported by Barton 2020%° (not reported separately by outcome) was 71.4%
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Table 88 Prediction of delivery within 2 weeks due to pre-eclampsia or superimposed pre-eclampsia

Cut- TP | TN | FP | FN | Total | Sensitivity Specificity PPV NPV Positive Negative Prevalence %

off (n) {(n) | (n) | (n) |(n) (95% CI) (95% ClI) (95% ClI) (95% ClI) LR LR (95% CI)

pg/mL (95% Cl) (95% Cl)

PEACHES (PELICAN), ?* Triage test, result concealed, 20*° to 36*6 weeks - No pre-existing disease

<5tha 9 111 |25 |3 123 | 0.874 0.548 0.517 0.887 1.93 0.23(0.14- | 9.76¢

centile (0.794-0.931) | (0.474-0.621) | (0.44-0.594) (0.814-0.938) | (1.62-2.30) | 0.39)

>85 |45 |86 |20 |4 155 | 0.918 0.811 0.692 0.956 4.87 0.10 3161 ¢
(0.804-0.977) | (0.724-0.881) | (0.566-0.801) | (0/890-0.988) | (3.25-7.29) | (0.04-0.26) '

PEACHES (PELICAN), ?* Triage test, result concealed, 20*° to 36*6 weeks - Chronic hypertension

<btha 10 (42 |17 |1 70 0.909 0.712 0.370 0.977 3.16 0.13 15.71 ¢

centile (0.587-0.998) | (0.579-0.822) | (0.194-0.576) | (0.877-0.999) | (2.03-4.91) | (0.02-0.83)

>85 b 5 33 |8 0 46 1.000 0.805 0.385 1.000 5.13 0 10.87 ¢
(0.478-1.000) | (0.651-0.912) | (0.139-0.684) | (0.894-1.000) | (2.75-9.54) | (0-0)

PEACHES (PELICAN), ?* Triage test, result concealed, 20*° to 36*6 weeks - Chronic kidney disease

<bth a 5 12 |3 3 23 0.625 0.750 0.556 0.800 2.50 0.50 34.78¢

centile (0.245-0.915) | (0.476-0.927) | (0.212-0.863) | (0.519-0.957) | (0.92-6.82) | (0.20-1.28)

>85¢b 9 41 10 |1 61 0.900 0.804 0.474 0.976 4.59 0.12 14.75¢
(0.555-0.997) | (0.669-0.902) | (0.244-0.711) | (0.874-0.999) | (2.54-8.30) | (0.02-0.80)

PEACHES (PELICAN), ?* Triage test, result concealed, 20*° to 36*6 weeks - Chronic hypertension or chronic kidney disease

<5t 15 |54 |20 |4 93 0.789 0.720 0.417 0.931 2.82 0.29 9.76 ¢

centile (0.544-0.939) | (0.604-0.818) | (0.255-0.592) | (0.833-0.981) | (1.83-4.34) | (0.12-0.71)

NPV: negative predictive value; NR: not reported; PPV: positive predictive value
The PEACHES study involves analysis of the patients from the PELICAN study cohort
a 5th centile for gestational age, longitudinal cohort

b validation cohort (publication Supplementary Table S11)
¢ calculated by reviewer
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Table 89 Prediction of delivery within 2 weeks secondary to suspected PE by test and sample type

Sample Cut-off Total | Sensitivity Specificity PPV® NPV® Prevalence %°®
type (n) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
McCarthy et al,*0 Triage test, result concealed, <35 weeks gestation

Plasma? <100 pg/mL | 305 | 0.808 (0.606-0.934) | 0.796 (0.744-0.841) | 0.411(0.341-0.485) | 0.959 (0.914-0.981) | 8.52

McCarthy et al,3° DELFIA Xpress test, result concealed, <35 weeks gestation

Plasma <150 pg/mL | 305 | 0.846 (0.651-0.956) 0.799 (0.747-0.845) 0.427 (0.359-0.498) | 0.967 (0.923-0.986) | 8.52

Serum <150 pg/mL | 198 | 0.875 (0.676-0.973) 0.770 (0.700-0.830) 0.402 (0.330-0.478) | 0.972(0.924-0.990) | 12.12
McCarthy et al,?° Elecsys sFlt-1/PIGF ratio result concealed, <35 weeks gestation

Plasma >38 305 | 0.731(0.522-0.884) 0.932 (0.896-0.959) 0.654 (0.536-0.756) | 0.951 (0.912-0.974) | 8.52

Serum >38 198 | 0.750 (0.533-0.902) 0.902 (0.848-0.942) 0.575(0.449-0.692) | 0.953(0.911-0.976) | 12.12

NPV: negative predictive value; NR: not reported; PPV: positive predictive value.
@ no serum samples available for the Triage test
b calculated by reviewer
¢ paper states an assumption of 15% prevalence for PPV

Table 90 Prediction of delivery within 2 weeks or delivery by 37 weeks gestation by test and sample type

Sample Cut-off Total | Sensitivity Specificity PPV® NPVP Prevalence %°
type (n) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
McCarthy et al,?° Triage test, result concealed, <37 weeks gestation

Plasma? <100 pg/mL | 396 | 0.795 (0.635-0.907) | 0.728 (0.679-0.774) | 0.340 (0.290-0.395) | 0.953.(0.915-0.974) | 9.85

McCarthy et al,3° DELFIA Xpress test, result concealed, <37 weeks gestation

Plasma <150 pg/mL | 398 0.821 (0.665-0.925) | 0.739 (0.691-0.784) | 0.357 (0.307-0.411) | 0.959 (0.922-0.979) | 9.85

Serum <150 pg/mL | 244 0.893 (0.672-0.936) | 0.716 (0.650-0.777) | 0.341 (0.285-0.402) | 0.961 (0.921-0.981) 14.75
McCarthy et al,?° Elecsys sFlt-1/PIGF ratio result concealed, <37 weeks gestation

Plasma >38 396 0.641 (0.472-0.788) | 0.894 (0.857-0.924) | 0.515(0.421-0.609) | 0.934 (0.903-0.956) | 9.85

Serum >38 244 0.639 (0.462-0.792) | 0.861 (0.806-0.905) | 0.447 (0.348-0.551) | 0.931 (0.897-0.954) 14.75

NPV: negative predictive value; NR: not reported; PPV: positive predictive value.
@ no serum samples available for the Triage test
b calculated by reviewer
¢ paper states an assumption of 15% prevalence for PPV and NPV.
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Table 91 Prediction of delivery within 2 weeks secondary to suspected PE or delivery by 37 weeks gestation by test and sample type

Sample Cut-off Total | Sensitivity Specificity PPV© NPVe Prevalence %4
type (n)* | (95% CI) (95% Cl) (95% ClI) (95% ClI) (95% CI)
McCarthy et al,*0 Triage test, result concealed, 35 to 36* weeks gestation

Plasma? <100 pg/mL | 91 | 0.769 (0.462-0.950) | 0.514 (0.393-0.633) | 0.218 (0.160-0.290) | 0.927 (0.820-0.972) | 15.29
McCarthy et al,?° DELFIA Xpress test, result concealed, 35 to 366 weeks gestation

Plasma <150 pg/mL 91 0.769 (0.462-0.950) | 0.569 (0.447-0.686) | 0.240 (0.175-0.320) 0.933 (0.836-0.975) 15.29

Serum <150 pg/mL 46 0.750 (0.428-0.945) | 0.455 (0.281-0.636) | 0.195 (0.134, 0.276) | 0.912 (0.783-0.967) 26.67
McCarthy et al,?° Elecsys sFlt-1/PIGF ratio result concealed, 35 to 366 weeks gestation

Plasma >38 91 0.462 (0.192-0.749) | 0.764 (0.649-0.856) | 0.256 (0.144-0.415) 0.889 (0.827-0.931) 15.29

Serum >38 46 0.417 (0.152-0.723) | 0.667 (0.482-0.820) | 0.181 (0.088-0.335) | 0.866 (0.791-0.917) | 26.67

NPV: negative predictive value; NR: not reported; PPV: positive predictive value.
@ no serum samples available for the Triage test
b total numbers reported in paper (91 for plasma and 46 for serum respectively) differ from sum of reported individual cells (85 and 45)
¢ calculated by reviewer
d paper states an assumption of 15% prevalence for PPV and NPV.

Table 92 Prediction of delivery within 2 weeks in women with confirmed pre-eclampsia by test and sample type

Sample Cut-off Total | Sensitivity Specificity PPV© NPVe© Prevalence %
type (n)® | (95% CI) (95% Cl) (95% ClI) (95% CI) (95% ClI)
McCarthy et al,?° Triage test, result concealed, <35 weeks gestation

Plasma® | <100 pg/mL [ 305 [ 0.875(0.617-0.984) | 0.875°(0.617-0.984) | 0.411(0.344-0.481) | 0.872(0.906-0.992) | 5.25

McCarthy et al,3° DELFIA Xpress test, result concealed, <35 weeks gestation

Plasma <150 pg/mL | 305 0.938 (0.698-0.998) | 0.782 (0.730-0.828) | 0.431 (0.371-0.494) | 0.986 (0.914-0.998) | 5.25

Serum <150 pg/mL | 198 0.875 (0.617-0.984) | 0.742 (0.672-0.804) | 0.374 (0.305-0.449) | 0.971 (0.902-0.992) | 8.08

McCarthy et al,?° Elecsys sFlt-1/PIGF ratio result concealed, <35 weeks gestation

Plasma >38 305 0.813 (0.544-0.960) | 0.913 (0.875-0.943) | 0.624 (0.516-0.721) | 0.965 (0.909-0.987) | 5.25

Serum >38 198 0.813 (0.544-0.960) | 0.879 (0.823-0.923) | 0.543 (0.429-0.652) | 0.964 (0.905-0.987) | 8.08

NPV: negative predictive value; NR: not reported; PPV: positive predictive value.
2 no serum samples available for the Triage test
b potential reporting error reviewer calculates as 77.85% (95% Cl: 72.62% to 82.51%)

¢ calculated by reviewer
d paper states an assumption of 15% prevalence for PPV and NPV.
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Other test accuracy predictions

Salahuddin et al.*” reported the predictive accuracy of the BRAHMS Kryptor sFlt-1/PIGF ratio, when used as a standalone test in a model
adding systolic blood pressure and proteinuria, for short-term adverse outcomes occurring within 2 weeks (comprising a specified range of
maternal and fetal adverse outcomes). Among women with suspected pre-eclampsia presenting from 20*° to 33*¢ weeks, at a cut-off of 85 the
positive predictive value for adverse outcomes within 2 weeks was 0.710 (95% CI 0.550-0.870) and the negative predictive value was 0.848
(95% CI 0.769-0.927). Salahuddin et al.*” compared the area under the curve (AUC) for the BRAHMS Kryptor sFlt-1/PIGF ratio and the Roche
Elecsys sFlt-1/PIGF ratio when both tests were modelled in addition to systolic blood pressure and proteinuria and they obtained an identical
AUC for both tests (0.89; 95% CI 0.82-0.95).

Saleh et al,> reported the accuracy of the Roche Elecsys sFlt-1/PIGF ratio test at a test cut-off of >85 to predict adverse outcomes defined as
the occurrence of one or more complication(s) of pre-eclampsia within two weeks after blood sampling with a PPV of 0.950 and an NPV of
0.810.
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Appendix 6. Ongoing studies

Table 93 Potentially relevant ongoing studies of PIGF test accuracy and impact

clinical outcomes

Study and

identifier

Objective

Completion date

Triage PIGF assay

PARROT-Ireland
NCT02881073

RCT to assess the impact of knowledge of PIGF
levels (concealed vs revealed arms) on maternal and
neonatal outcomes. There will be a cost-effectiveness

analysis.

April 2019; results

not yet reported

Elecsys PIGF assay

I . November 2021;

I N | intention to publish
I | January 2022
I

Elecsys sFIt-1/PIGF ratio

] . November 2021;

I N | intention to publish
I | January 2022
I

I I | June 2023

I |

...

I |
|
|
-

BRAHMS Kryptor PIGF assay and sFIt-1/PIGF ratio

No ongoing studies additional to PRAECIS?5* and REPORTS?2%% were identified.

DELFIA sFIt-1 and

PIGF assays

Q1 2021
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Test not reported

PRECOG RCT to assess whether implementing results of sFlt- November 2021
NCT03289611 1/PIGF ratio test (usual care vs measure ratio)

improves perinatal care and reduces costs. Outcomes

include hospitalisation, maternal and fetal morbidity,

time to delivery, mode of delivery and costs.
EuroPE study RCT to evaluate the incorporation of the sFLT-1/PIGF | February 2021

NCT03231657

ratio (routine clinical practice vs incorporate ratio) in
the diagnosis of preeclampsia for improvement of

maternal and perinatal outcomes.

Fernandez Oliva
2019 #69
Conference

abstract

Evaluation of sFIt-1/PIGF ratio in the diagnosis and

classification of preeclampsia

Expected to complete
in 2 years (from
2019)

239




Appendix 7. Systematic review of economic evaluations of PIGF-based tests

Triage PIGF test

Duckworth and colleagues

Duckworth and colleagues reported a cost analysis assessing the use of the Triage PIGF
test plus a management algorithm compared with usual care for women with suspected pre-
eclampsia prior to 35 weeks of gestation, based on the PELICAN prospective observational
cohort study (see section 4.1.1).2° All women were managed according to the 2010 NICE
guideline on the Management of Hypertension in Pregnancy,®® but for the intervention arm,
measurement of PIGF alongside blood pressure and proteinuria were used to risk stratify
women. A decision tree was developed to assess the budget impact of introducing PIGF
testing as a diagnostic adjunct compared with usual care. Using the proportions derived from
the study data, the authors calculated (i) the number of women who would be tested for pre-
eclampsia using PIGF; (ii) the number of women who fall into each of the three PIGF
categories; (iii) the number of women who would eventually have a diagnosis of pre-
eclampsia or not in each of the resulting branches; and (iv) the number of women with no,
mild to moderate or severe hypertension in each of the resulting branches. The parameters
used to calculate the number of women in each branch are shown in Table 94. In the PIGF
plus management algorithm arm, women were divided into three different PIGF test
thresholds:<12 pg/ml PIGF; PIGF 12-100 pg/ml; or PIGF >100 pg/ml and into three different
groups of hypertension: normotensive or mild hypertension; moderate hypertension; or

severe hypertension for a total of nine groups.

Table 94 Population parameters reported in Duckworth and colleagues.®

Diagnosis per 1000 women Percentage Source
Suspected pre-eclampsia 20% Clinical expert
Suspected pre-eclampsia < 35 weeks 6% Clinical expert

Disease incidence

Incidence of pre-eclampsia 1.8%

Percentage with moderate hypertension in women 68% Anumba et al
diagnosed with pre-eclampsia (2010) 27
Percentage with severe hypertension in women diagnosed 8% Anumba et al
with pre-eclampsia (2010) 2
Percentage with moderate hypertension in women not 55% Anumba et al
diagnosed with pre-eclampsia (2010) 2
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Percentage with severe hypertension in women not 4% Anumba et al

diagnosed with pre-eclampsia (2010) 2

PIGF test characteristics (<35 weeks predictive

for the next two weeks)

Sensitivity PIGF>100pg/ml 96% Chappell et al
(2013)?70

Specificity PIGF>100pg/ml 55% Chappell et al
(2013)?70

Sensitivity PIGF<12pg/ml 63% Chappell et al
(2013)?70

Specificity PIGF<12pg/ml 90% Chappell et al
(2013)27°

Source: %

Health care resource use was based on the treatment algorithm used at that time and the
2010 NICE Hypertension in Pregnancy Guideline.*® Cost parameters (cost year 2013/2014)
are included for hospital admissions, outpatient appointments, additional specialised
ultrasound and day unit costs (not admitted). The cost of the PIGF test was assumed to be
£50, however no details of what this included were reported. Follow-up with the authors
clarified that the cost of the test was provided by Alere and only includes the cost of the
testing kit. The model did not include the option of a retest. The cost of routine diagnostic
tests (such as serum transaminases, urinary protein estimation) and medication were not
included on the basis that they represent a small percentage of the total costs of care and
reliable data were not available. As clinicians were not aware of PIGF concentrations, it was
assumed that on average women present at 31 weeks’ gestation for the PIGF test and that
all women have two weeks of costs. Plasma samples were tested for PIGF by trained

laboratory staff at the point of care.

Of 1,000 women in the model, 60 presented with suspected pre-eclampsia prior to 35 weeks’
gestation and 18 (30%) had a final diagnosis of pre-eclampsia. One woman with a final
diagnosis of pre-eclampsia had a PIGF concentration greater than 100 pg/ml (false
negative). Nineteen women without pre-eclampsia had a PIGF concentration below 100
pa/ml PIGF threshold (false positives) and hence were managed using the PIGF algorithm

even though they did not have a final diagnosis related to pre-eclampsia.

The mean cost saving associated with the PIGF test alongside the management algorithm
for each woman tested was £635 (95% CI -£1454 to -£4). We note that there is an
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inconsistency within the publication because different results are reported in the Abstract
and in the Results section: a cost saving of £635 per woman is reported in the Results
section and of £582 in the Abstract. Sensitivity analyses were conducted varying pre-
eclampsia incidence rates, health care resource use and the cost of PIGF test. Results were

most sensitive to changes to cost of admission to the inpatient ward.

Duhig and colleagues *°

Duhig and colleagues reported the cost-effectiveness of comparing the Triage PIGF test
alongside a clinical management algorithm with usual care for women with suspected pre-
eclampsia between 20 and 36 weeks’ gestation and a singleton pregnancy, based on a
within trial analysis of the PARROT trial.’™ We note that the Triage PIGF test is
recommended to be used in women with suspected pre-eclampsia after 20 weeks and prior
to 35 weeks of gestation.?? Women in the usual care arm were managed according to 2010
NICE guideline on Management of Hypertension in Pregnancy.® For the intervention arm,
low values of PIGF indicated higher risk of pre-eclampsia. PIGF concentration of >100 pg/mi
followed a care pathway involving outpatient management and routine surveillance unless
clinical parameters such as severe hypertension indicated otherwise. Those with low PIGF
concentrations (12-100 pg/ml) were advised to increase surveillance with a greater
frequency of antenatal care visits and fetal ultrasound scanning. Those with very low PIGF
concentrations (<12 pg/ml) were assessed as ‘pre-eclampsia’, with consideration for

admission, intensive monitoring, and fetal ultrasound scanning.

A decision tree with a Monte Carlo simulation was constructed to calculate the probability
that PIGF testing is cost saving compared with usual care. The model did not include the
option of a retest. Costs were taken from NHS reference costs 2016/17.272 The cost of each
PIGF test was estimated at £70 (prices from 2017/2018), although details of what this
includes were not reported. Follow-up with the authors clarified that the cost of the test was
provided by the manufacturer and that staff training costs and additional laboratory
processing costs over and above the cost of the test itself were not included. Maternal
resource use included maternity outpatient appointments, antenatal hospital admission and
hospital admission associated with delivery (both standard and intensive care admissions).
Infant resource use included routine care and admission to a neonatal unit (special care,

high-dependency and intensive care). Resource use was taken from the PARROT trial.®

Among participants of the PARROT study, 236 (23.5%) had a PIGF <12 pg/ml, 385 (38.3%)
a PIGF 12—-100 pg/ml, and 384 (38.2%) had a PIGF > 100 pg/ml. PIGF testing alongside a

clinical management algorithm resulted in an average of 15 fewer maternal adverse events
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per 1000 women tested compared with usual care. There is a total cost-saving of £149 per
patient tested. Sensitivity analyses were conducted varying the cost of the test between £50
and £200.

Elecsys sFIt-1/PIGF ratio test

Vatish and colleagues "%

Vatish and colleagues % assessed the introduction of the Elecsys sFlt-1/PIGF ratio test into
UK clinical practice for women with suspected pre-eclampsia between 24+0 and 36+6 weeks
of gestation. The authors developed a decision tree to model the progression of women with
suspected pre-eclampsia through a management pathway determined by their assessed risk
of developing pre-eclampsia and the consequent decision to hospitalise or to manage the
pregnancy in an outpatient setting. The study focused on determining the potential cost
savings associated with improved diagnostic performance achieved using the sFIt-1/PIGF

ratio test in addition to usual care when compared to usual care alone.

The paper does not report what is included in the usual care arm or the criteria that would
lead to diagnosis of pre-eclampsia in this arm. The sFIt-1/PIGF ratio threshold values
adopted in the study were: <38 for low risk (to rule out pre-eclampsia), >38 and <85 for
intermediate risk or >85 suggesting high risk of developing pre-eclampsia. Test accuracy
parameters such as sensitivity and specificity were not reported by Vatish and colleagues.'%
The model assumes that all women who initially test negative (ratio<38) and continue with
symptoms of pre-eclampsia (including epigastric pain, severe oedema and headache,
confirmed hypertension or proteinuria, one of the criteria for HELLP syndrome, intrauterine
growth restriction, or abnormal uterine perfusion) will receive a second sFlt-1/PIGF ratio test
two weeks after the initial test, however the proportion of women who received a second test
was not reported. Management of women with pre-eclampsia was based on a consensus
statement?”® and the 2010 NICE guideline,? in which women could be directed to an
outpatient setting (low-and intermediate intensity management) or to an inpatient setting
(high-intensity management). The percentage of women with a given test threshold and the
percentage of women hospitalised, with and without receiving the test, were based on data
from the PROGNOSIS study®® and are reported in Table 95 below. It was assumed that
women with a ratio<38 were hospitalised if their blood pressure was higher than

160/110mmHg, as recommended by NICE guidelines.*®
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Table 95 Hospitalisation rates and distribution of women by test threshold

Distribution by test threshold Hospitalisation rate

Usual care alone NA 36%

Elecsys sFIt-1/PIGF ratio test in addition to usual care

<38 76.1% 1.7%
>38 and <85 10.7% 55.4%
>85 13.2% 64.8%

Source: Vatish and colleagues %
NA, Not applicable

Resource use assumptions were informed by the 2010 NICE guidelines for the management
of women with hypertension in pregnancy® and the cost data were derived from UK
sources. Costs and frequency of use for all relevant resources seem to be included, except
for corticosteroid therapy. The unit cost of the ratio test was estimated at £65, however

details of what this includes were not reported.

The introduction of the sFlt-1/PIGF test in addition to usual care was estimated to provide
fewer false positive results and a total cost saving of £344 per patient versus usual care
alone. Scenario analyses were conducted on inpatient length of stay, proportion of women
admitted to hospital based on the value of the test ratio and the assumption of no retest. For
the scenario without repeat testing, the cost saving per patient increased to £382. The main
driver of costs was the proportion of women hospitalised. All the scenarios remained cost
saving except for the scenario in which admission rates to hospital were increased to 10%

for women with a ratio<38.

Figueira and colleagues,’® Frusca and colleagues,’ Hodel and colleagues,’® Ohkuchi and

colleagues'®and Schlembach and colleagues’®

The descriptions of the studies by Figueira and colleagues,'® Frusca and colleagues, '
Hodel and colleagues,'® Ohkuchi and colleagues'® and Schlembach and colleagues,'®
have been described more briefly as they used the same model structure as Vatish and
colleagues'®® above. The study population, clinical inputs and the interventions in
comparison were also the same as in Vatish and colleagues, ' except for the study by
Schlembach and colleagues in which the clinical inputs were based on data for the subgroup
of German women in the PROGNOSIS study®® and the study by Ohkuchi and colleagues'® in

which the clinical inputs were based on data from a subgroup of Japanese women in the
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PROGNOSIS study. None of the five economic studies reported any details of what was

included in the PIGF testing costs.

Figueira and colleagues'® evaluated the Elecsys sFlt-1/PIGF ratio test for a Brazilian
hospital perspective. They reported treatment costs associated with hospitalisation (bed
costs and physician / nurse costs), outpatient appointments, anti-hypertensive medications,
regular testing, the cost of preventing complications and the cost of treating complications
(cost of unplanned re-attendance of women at hospital and cost of neonatal intensive care),
sourced from two Brazilian hospitals — one public and one private hospital. In the public
hospital, where documented data was lacking, conservative assumptions based on clinical
advice were used. The outpatient management costs, and frequency of resource use were
not clearly described in the study. The out-of-pocket cost of the ratio test was R$347.30
(£49; at an exchange rate of 1 Brazilian Real = £0.14, December 2020).

The introduction of the sFIt-1/PIGF ratio test in addition to usual care reduced the number of
women hospitalised unnecessarily by 56%, and there was an expected cost saving per
patient in the public hospital of R$185.06 (£26) and of R$635.84 (£90) in the private setting.
Deterministic sensitivity analyses were performed varying costs, hospitalisation rates and
exclusion of retest. The results were most sensitive to hospitalisation rates and costs. For
the scenario of no retest, the cost saving per patient increased to R$661.00 (£94) in the
public hospital and to R$1,287.26 (£183) in the private hospital. The authors of the study
were contacted and provided some additional details on the standard care and costs of
testing. The standard care arm, based on Brazilian and international guidelines, included
increased systolic (2140 mmHg) and diastolic pressure (290 mmHg) in a previously
normotensive pregnant patient, associated with proteinuria (2300 mg protein in 24h urine
samples). Protein was measured by urinary creatinine ratio (mg / dL) 20.3 or a result of a
reagent strip equal to 21, when other methods were not available. The final cost of the sFlt-
1/PIGF ratio test included staff and training costs, validations, logistics, sample preparation,

reporting, among others.

Frusca and colleagues'®' evaluated the Elecsys sFIt-1/PIGF ratio test for an Italian
healthcare payer perspective by conducting a budget impact analysis. They described what
was included in the usual care arm (measurement of blood pressure, urine analysis,
ultrasound evaluation of fetal growth and Doppler sonography, evaluation of full blood count,
creatinine, lactate dehydrogenase test and aspartate aminotransferase) although they did
not report the thresholds to rule out pre-eclampsia in this arm. They estimated the proportion
of women with a test ratio < 38 who are hospitalised (5%) by clinical expert opinion; and

245



reported the proportion of women who received a second test, based on the study of Vatish
and colleagues,'% although this proportion was not reported by Vatish et al.'® The resource
use assumptions were informed by national and international guidelines for the management
of women with hypertension in pregnancy®®2742’¢ and validated by Italian clinical experts.
The cost data were derived from lItalian sources. Hospitalisation costs, emergency admission
costs and neonatal intensive care unit costs were reported, while the costs for lab and
diagnostic tests, outpatient appointments and anti-hypertensive medication were not. The
unit cost of the ratio test was €50 (£45; at an exchange rate of 1 Euro = £0.91, December
2020). The frequency of use of resources was not clearly reported. The introduction of sFlt-
1/PIGF ratio test in addition to usual care reduced unnecessary hospitalisations before the
onset of pre-eclampsia by 69.5% versus usual care alone. Over five years, the cost savings
for a cohort of 49,455 women were around €159 million (£144 million). The input parameters
were varied by 20% as part of the deterministic sensitivity analysis, which suggested that the
model results were most sensitive to changes in the costs of hospitalisation. The results of
the sensitivity analysis showed that the cost savings over five years ranged between €497
(£450) and €773 (£700) per patient. Follow-up with authors clarified that the test cost
included costs of reagents, calibrators, controls, consumables, instruments, staff and

laboratory.

The study from Hodel and colleagues'® evaluated the Elecsys sFlt-1/PIGF ratio test for a
Swiss healthcare perspective. They modelled women with suspected pre-eclampsia after 20
weeks of gestation. However, it is unclear whether the study population corresponds exactly
to the current decision problem (women between 20+0 and 36+6 weeks of gestation). They
derived the cost data for the outpatient setting from the official Swiss tariff list and from two
Swiss hospitals for the inpatient setting. The clinical management for women in the
outpatient setting was based on guidance from two Swiss clinical experts (authors of the
Hodel et al. paper) and resource use in the inpatient setting was based on the PROGNOSIS
study,* as described by the Swiss Diagnosis Resource Group codes. The unit cost of the
ratio test, including the material, instrument and labour costs, was €141 (£128). The
introduction of the test in addition to usual care reduced overall hospitalisation rates from
19% to 14% versus usual care alone and resulted in a total cost saving of €346 (£313) per
patient. Hodel and colleagues'® did not include a retest as part of the base case, but they
have explored repeated testing in three scenarios: (1) retest rate of 6.5% for women in the
low outpatient setting, based on data from the PreOS study’® (there is an inconsistency
within the publication, because Figure 3 reports that this rate was applied to women in both
low and intermediate settings'®?); (2) retest rate of 100%, i.e. all woman retested; and (3) alll

intermediate follow up women retested four times. These scenarios provided cost savings of
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€294 (£266), €205 (£186) and €107 (£97) per patient, respectively. A scenario excluding
birth costs and deterministic sensitivity analysis (varying hospitalisation rates and costs and
also test costs) were also conducted. Increasing the hospitalization cost by 20% resulted in
the greatest saving (€547 [£495]) and increasing hospitalisation rates of women with a sFlt-
1/PIGF ratio of <38 by 100% resulted in the lowest saving (€89 [£81]).

Schlembach and colleagues'® evaluated the Elecsys sFlt-1/PIGF ratio test for a German
healthcare perspective. They applied a slightly different range of test ratio thresholds than
the other studies: <38 (to rule out pre-eclampsia), >38 and <85 (for gestational weeks 20+0—
33+6) or > 38 and <110 (gestational week 34 onwards) and 285 (gestational weeks 20+0—
33+6) or 2110 (gestational week 34 onwards). Additionally, Schlembach and colleagues'®
reported the proportion of women who received a second test, extracted from the PreOS
study.” The Schlembach and colleagues’ study uses clinical data for the subgroup of
German women in the PROGNOSIS study, so the clinical inputs differ from those in Table
95 for Vatish and colleagues (see Table 96 below). Schlembach and colleagues'® derived
unit costs from official German sources, including costs associated with the ratio test (€80
[£72]), hospitalisations, outpatient appointments, anti-hypertensive medication, regular
testing costs, the cost of preventing complications and the cost of treating complications. A
quarterly fee (€115 [£105]) covering all routine examinations was multiplied by the average
number of quarters (1.2) and applied to all women irrespective of whether they were
hospitalized or not. The cost of hospitalization was based on the Diagnosis Resource Group
codes. The introduction of the ratio test in addition to usual care reduced the number of false
positive results and consequently provided cost savings of €361 (£327) per patient. Both
deterministic sensitivity analyses (varying inpatient length of stay, hospitalisation costs and
proportion of women hospitalised based on the value of the ratio) and scenario analyses
(retesting for every woman irrespective of whether she developed pre-eclampsia and
irrespective of the initial test result) were conducted. Increasing the hospitalization cost by
20% resulted in the greatest saving (€449 [£407]) and introducing a re-test for all women
resulted in the lowest saving (€257 [£233]).

Table 96: Hospitalisation rates and distribution of women by test threshold

Distribution by test threshold Hospitalisation rate
Usual care alone NA 44.6%
Elecsys sFIt-1/PIGF ratio test in addition to usual care
<382 64.2% 1.5%
>38 and <85 OR >38 and <1102 16.2% 57.6%
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>85 OR 21102 19.6% 70.0%

Source: Schlembach and colleagues 1%

@ The range of test ratio thresholds was: <38 (to rule out pre-eclampsia), >38 and <85 (for gestational weeks
20+0-33+6) or > 38 and <110 (gestational week 34 onwards) and =85 (gestational weeks 20+0-33+6) or
2110 (gestational week 34 onwards)

NA, Not applicable

Ohkuchi and colleagues'® evaluated the Elecsys sFlt-1/PIGF ratio test for a Japanese
healthcare perspective. They used clinical data for the subgroup of Japanese women in the
PROGNOSIS study. The inclusion criteria for the Japanese cohort were being a pregnant
woman =18 years of age who presented with suspected preeclampsia from 18 weeks + 0
days gestation to 36 weeks + 6 days gestation. They derived unit costs from official
Japanese sources, including costs associated with the ratio test (9000 JPY [£59, at an
exchange rate of 1 JPY = £0.0065, May 2021]), outpatient appointments, inpatient
hospitalisation and intensive care costs. Introduction of the sFlt-1/PIGF ratio test using a cut-
off value of 38 resulted in a reduced hospitalization rate compared with the rate in the no-test
scenario (14.4% versus 8.7%). The reduction in the rate of hospitalizations led to an
estimated 16 373 JPY [£108] reduction in healthcare costs per patient. The authors
conducted sensitivity analyses. Those sensitivity analyses that had the greatest impact on
the model results were increasing the hospitalization rate for women with sFit-1/PIGF ratio
<38 to 4% (cost saving per woman 6782 JPY [£45]) and an increase in the hospitalization
rate in the no-test scenario to the overall hospitalization rate in PROGNOSIS Asia (cost
saving per woman 69,482 JPY [£457]).

Other PIGF tests

Frampton and colleagues ’

The study by Frampton and colleagues’ is the previous Diagnostic Assessment Report
produced for NICE for PIGF tests for suspected pre-eclampsia. Its goal was to evaluate the
accuracy and cost-effectiveness of biomarker tests (Triage PIGF test, Elecsys sFIt-1/PIGF
ratio test, DELFIA Xpress PIGF test and BRAHMS Kryptor sFlt-1/PIGF ratio test) in addition
to usual care for women presenting with suspected pre-eclampsia between 20 weeks and
36+6 weeks of gestation. Only the Triage PIGF test and the Elecsys sFlt-1/PIGF ratio test
were assessed in the economic analysis because no evidence of diagnostic test accuracy

was identified for the two other tests.
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A decision tree model was constructed with a time horizon corresponding to the duration of
pre-birth and immediate postpartum monitoring. The model incorporates four main structural
components — risk stratification of women with suspected pre-eclampsia, pre-eclampsia
management, maternal outcomes and fetal and neonatal outcomes. Parameter inputs for
diagnostic test accuracy and quality of life were derived from systematic reviews. Other
clinical inputs were sourced from the PELICAN study?’® where possible, otherwise clinical
advice and/or information from targeted searches were used. Resource use parameters
were informed by the 2010 NICE guidelines for the management of women with
hypertension in pregnancy,® the PELICAN study?’® and clinical expert opinion. Cost data
(cost year 2014) were collected from official UK sources. The unit costs of the tests were
provided by the manufacturers; however they are confidential and details of what costs were

included were not reported.

Results were presented for two subgroups — women presenting before 35 weeks and
women presenting between 35 and 37 weeks. As previously mentioned, the Triage PIGF test
is recommended for women with suspected pre-eclampsia after 20 weeks and prior to 35
weeks of gestation.?? The total QALY estimates were similar between arms both for women
presenting before 35 weeks (increment of no more than 0.00076 QALYs) and for women
between 35 and 37 weeks of gestation (no increment in QALYs). Use of the biomarker tests
in addition to usual care provided estimated cost savings of £2,896 (Triage PIGF test) and
£2,489 (Elecsys sFlt-1 to PIGF ratio test) versus usual care alone for women presenting
before 35 weeks. For women presenting between 35 and 37 weeks, Triage PIGF test and
Elecsys sFlt-1 to PIGF ratio test in addition to usual care provided a cost saving of £365 and
£174 versus usual care alone, respectively. Test sensitivity and specificity, disease
prevalence, costs and other model parameters associated with a high degree of uncertainty
were varied in deterministic sensitivity analyses. Also, three assumptions were changed in
scenario analyses: alternative management pathways, the place where PIGF tests were
processed and analysed and the use of a PIGF test as a replacement for quantitative
proteinuria testing. The length of neonatal intensive care unit stay was the most influential
parameter. Women with multiple pregnancies were not excluded from the study, however

there was limited data to assume that the results are relevant to multiple pregnancies.

Giardini and colleagues’®

Giardini and colleagues'® report a retrospective study that assessed the clinical and
economic impact of the introduction of a PIGF test in Italian clinical practice to manage
pregnant women who accessed the emergency room due to increased blood pressure after

the 20" week of gestation. The authors clarified, after contact from the EAG, that included
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women had a suspected hypertensive disorder, especially pre-eclampsia. It is, however,
unclear whether the study population corresponds exactly to the current decision problem
(women between 20+0 and 36+6 weeks of gestation) since the authors clarified that women

after 36+6 weeks of gestation were also included.

Data on the subsequent emergency room attendance, hospitalisations and outpatient
management (obstetric day service) were collected in the study for the entire population and
two subgroups. The subgroups were (1) women without a significant blood pressure
increase, i.e. women who had not developed clinical complications, and (2) women with
significant blood pressure increase, i.e. followed by clinical complication such as pre-
eclampsia and/or fetal growth restriction. Two clinical experts further assessed whether the
introduction of a PIGF test in clinical practice would have avoided the use of any of the
previous healthcare services (Table 97 below). The authors did not mention which PIGF
test(s) has been used and did not report any other information related to them (cut off

values, predictive accuracy, testing costs).

Table 97: Avoidable percentage of healthcare services due to PIGF test

Health care services Avoidable percentage

Emergency room access

Not significant blood pressure increase 18%

Significant blood pressure increase 4%

All 13%
Hospital admission

Not significant blood pressure increase 19%

Significant blood pressure increase 15%

All 18%
Obstetric Day Service access

Not significant blood pressure increase 68%

Significant blood pressure increase 22%

All 43%

Source: Giardini and colleagues 102

The parameter inputs and sources of resource use assumptions and costs were not
reported. The costs included were the direct healthcare costs associated with emergency
room attendance, hospitalisations and obstetric day service. The unit cost of the ratio test
was about €60 (£54). The use and cost of healthcare services were estimated by the

bootstrap method with 1,000 iterations.
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The total cost of managing women with increased blood pressure was €2,634 (£2,385) per
patient. The introduction of a PIGF test provided an estimated cost saving of €401 (£363) per
patient versus usual care. Giardini and colleagues'®? did not report any sensitivity or

scenario analyses.

Myrhaug and colleagues’*

Myrhaug and colleagues'® reported a cost effectiveness and budget impact analyses of
PIGF tests, as part of a wider assessment of safety, effectiveness and health service
utilisation. The population was pregnant women with suspected pre-eclampsia in the 2nd or
3rd trimester (week 20 to 36 (+6 days)). A decision tree model was constructed which
contained two possible management options: intensive management requiring admission to
the hospital and less intensive follow-up on an outpatient basis. Transition probabilities for
admission and preeclampsia rates were derived from the INSPIRE study by Cerdeira and
colleagues.®? Hospitalised women were assigned inpatient management costs, depending
on whether the diagnosis of pre-eclampsia was confirmed or not. The authors derived most
cost estimates from the Norwegian Diagnosis Resource Group database (ISF 2020). Initial
assessment costs were assumed to be equal for both strategies, with the cost of PIGF
testing added in the strategy including testing. The estimated cost of performing a single test
is 1,252 NOK (£108; at an exchange rate of 1 Norwergian Krone =£0.086, December 2020),
ranging from 4 NOK (£85) to 1,510 NOK (£129). We note that there is an inconsistency
within the publication because a different test cost is reported in Table 11 — 1,247 NOK
(£107). All costs include laboratory personnel time, testing kits as well as calibrators and
controls. The calculated estimate assumed that each laboratory processed at least 500 tests
annually, performing testing 5 times per week, with a variable number of individual tests
performed. Capital costs of investment in testing instruments were not included, as many
such instruments were already in use in the laboratories. Costs of taking blood samples
were not separately accounted for, as these costs are included in the cost estimate for the
initial appointment in an outpatient specialist clinic. In the health economic analysis, the
authors did not make distinctions between PIGF and sFlt-1/PIGF ratio tests and therefore
assumed that they were equally effective, which might not be the case. The sensitivity and
specificity of sFlt-1/PIGF ratio, taken from INSPIRE, were 0.85 and 0.87, respectively.

Retesting was not included.

251



Table 98 Transition probabilities by Myrhaug and colleagues'®

PIGF tests in
Usual care alone addition to usual
care
Hospitalisation rates 26.1% 32.3%
Pre-eclampsia 31.3% 40.0%
No pre-eclampsia 68.7% 60.0%
Outpatient management 73.9% 67.7%
Pre-eclampsia 2.2% 0.01%
No pre-eclampsia 97.8% 99.9%

Source: Myrhaug and colleagues %

For an initial cohort of 6,000 women, 777 receiving PIGF test plus usual care vs. 489
receiving usual care alone were correctly identified with pre-eclampsia. The cost per
additional correctly identified case of pre-eclampsia was 43,319 NOK (£3,710). The cost of

the test was varied in sensitivity analyses.
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Appendix 8. Clinical management algorithms used in the clinical trials

PAR RON

Hypertension in Pregnancy NICE Guidelines
with additional diagnostic test for the PARROT trial

Mild hypertension

BP up to 149/99 mmHg

* Do not admit to hospital,

= BP up to 149/99 mmHg

+ Do not treat hypertension.

+ Measure BP no more than x1/wk
- Test for proteinuria at each visit

* Carry out routine antenatal blood
tests.

- If presenting before 32/40, or at
high risk of pre-eclampsia, test for
proteinuria and measure BP x2/ wk.

Moderate hypertension

BP 150/100-159/109 mmHg

Do not admit to hospital.

* Treat hypertension to keep BP <150/
80100 mmHg.

+ Measure BP at least x2/ wk.

* Test for proteinuria at each visit

* Test kidney function, electrolytes, FBC,
transaminases, bilirubin.

+ No further blood tests if no subsequent
proteinuria.

= Arrange fetal USS

Severe hypertension

BP 2 160/110 mmHg

* Admit to hospital until Bp <159/109
mmHg and treat hypertension to keep
BP < 150/80-100 mmHg.

*Measure BP at least x4/ day

*Test for proteinuria daily

« Test kidney function, electrolytes,
FBC, transaminases, bilirubin at
presentation & then weekly.

= Arrange fetal USS

CONTINUE WITH
USUAL MANAGEMENT

PIGF 12-100

Source: Duhig 20191°

VERY LOW

ASSESS AS
PRE-ECLAMPSIA

Algorithm version 3.0 Jan 2016

Figure 10 Clinical management algorithm incorporating PIGF testing (PARROT)
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NON-REVEAL

Stage 1: BP <149/99 mmHg
No admission = No treatment

= BP and protein check (weekly)

* Routine blood tests (U&Es, LFTs, FBC)

= If <34 weeks gestation or high risk for preeclampsia test for proteinuria and
measure BP twice weekly

* CTG

= Arrange assessment by ultrasound of fetus, if clinically appropriate

= |f symptoms worsen, patient to contact healthcare professional

tage 2: BP 150/100—159/109 mmHg
No admission > Treat hypertension (target BP <150/80-100 mmHg)
= See at day assessment unit twice weekly for BP and protein
= Bloods (U&Es, LFTs, FBC, transaminases, bilirubin)
= CTG
* Arrange assessment by ultrasound of fetus, if clinically appropriate

Stage 3: BP >160/110 mmHg

ADMIT

= Antenatal corticosteroids for fetal lung maturation

= Treat hypertension (target BP <150,/80-100 mmHg) BP four times daily
= Proteinuria daily

= Bloods (U&Es, LFTs, FBC, transaminases, bilirubin)

= CTG

= Arrange assessment by ultrasound of fetus if clinically appropriate

Source: Cerdeira 201932

REVEAL

No admission = No treatment

* BP and protein check (weekly)

* Routine blood tests (U&Es, LFTs, FBC)

* If <34 weeks gestation or high risk for preeclampsia test for proteinuria and
measure BP twice weekly

= CTG

= Arrange assessment by ultrasound of fetus, if clinically appropriate

= |f symptoms worsen, patient to contact healthcare professional

Stage 2: BP 150/100—153/109 mmHg
No admission - Treat hypertension (target BP <150/80-100 mmHg)

= See at day assessment unit twice weekly for BP and protein

= Bloods (U&Es, LFTs, FBC, transaminases, bilirubin)

= CTG

= Arrange assessment by ultrasound of fetus, if clinically appropriate

Stage 3: BP >160/110 mmHg

ADMIT

= Antenatal corticosteroids for fetal lung maturation

* Treat hypertension (target BP <150/80-100 mmHg) BP four times daily
= Proteinuria daily

* Bloods (U&Es, LFTs, FBC, transaminases, bilirubin)

* CTG

= Arrange assessment by ultrasound of fetus if dlinically appropriate

)

-
+ Consider admission for assessment
+ Inform Senior Staff

Low sFlt-1/PIGF ratio

l

= Continue with Stage 1 care

J

-—
« Admit for assessment
+ Inform Senior Staff

¥ Low sFlt-1/PIGF ratio

+ Return to Stage 1 care once hypertension
is stabilized

J

"""+ Inform Senior Staff

+ KEEP AS INPATIENT
4 Low sFlt-1/PIGF ratio

« Inform Senior Staff
= Consider return to Stage 2 if BP settles

Figure 11 Clinical decision pathways for Non-reveal (standard clinical care) and Reveal (standard clinical care and sFlt-1/PIGF ratio

test, Roche) arms in the INSPIRE trial
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@ LIVERPOOL Liverpool Pre-eclampsia PLGF Protocol for Maternity Assessment Unit .

Normotensive or mild hypertension Moderate hypertension Severe hypertension
BP up to 149/99 mmHg BP 150/100-159/109 mmHg BP > 160/110 mmHg
(Community Care unless |, PLGF) (MAU Care) (In-patient Care)
. . . * Do not admit to hospital ¢ Admit to hospital until BP <159/109
Do not admit to hosp|t::1| * Oral labetalol to keep BP <150/ 80-100 mmHg and treat hypertension to keep BP
* Do not treat hypertension
mmHg < 150/80-100 mmHg
e Measure BP no more than x1/wk
L .. Measure BP and PCR at least x2/wk e Measure BP at least x4/day
* Test for proteinuria at each visit o .
(If PCR> 30, do not repeat) e Test for proteinuria, if PCR<30 check daily
¢ Test Bloods (FBC, LFTs & renal function) and once >30, do not repeat

Test Bloods (FBC, LFTs & renal function)

If <35*° weeks test PLGF and follow algorithm below

PLGF < 12 pg/ml Urgent fetal assessment PLGF < 12 pg/ml Admit PLGF < 12 g/ml Admit
(within 24 hours) « Urgent FMU growth scan & * Urgent FMU growth scan &
Highly abnormal * FMU growth scan & Doppler  ETTEIIVERITEY Doppler Highly abnormal Doppler
* Computerized CTG from 26+° + Computerized CTG from 260 * Computerized CTG from 26+0
Check PET * If normal repeat via MAU Check PET + If normal repeat Doppler Check PET + If normal repeat Doppler weekly
bloods twice weekly, |f.abnormal act bloods weekly and CTG daily bloods and CTG daily )
accordingly = If stable consider ODU « If stable and PCR<30 consider

monitoring twice weekly daily ODU monitoring

PLGF = 12 <100 Home if no immediate clinical PLGF 2 12 <100 Home if no immediate clinical PLGF 2 12 <100 Consider MAU once BP
concern concern controlled
Abnormal * Fetal growth and Doppler Abnormal * Growth scan & Doppler within Abnormal * Growth scan & Doppler within
within 72 hours 72 hours 72 hours
Check PET bloods * weekly MAU review Check PET bloods * Weekly MAU review Check PET bloods *MAU twice weekly
* PLGF weekly if <35 * If PCR>30 — MAU twice weekly « If PCR>30 — MAU daily
* PLGF weekly if 350 * PLGF weekly if <350
PLGF 2100 Refer back to PLGF 2100 Can go home if no immediate PLGF =100 0ODU meonitoring once BP
Community care clinical concerns. controlled and no immediate
Normal * CMW monitor weekly Normal * MAU weekly Normal clinical concerns.

* MAU twice weekly
* PLGF weekly if <35+

No need for PET * PLGF every 2 weeks if <35%0 * PLGF weekly if <350

bloods

Source: Sharp 201816

Figure 12 Clinical management algorithm for PIGF (Alere) used in the MAPPLE trial
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Appendix 9. Clinical management algorithms used in clinical practice

Antenatal Flowchart

Chronic Hypertension (up to 37 weeks)

Hypertension present at booking at or before 20 weeks
(Ifrenal disease/diabetes discuss with renal/diabetes ohsmed teams)

4 BP measurements over 1 hour (calculate average)
Urinalysis, PCR if = 1 + protein

=

e

No Proteinuria (< 1+) or PCR < 30 if
proteinuria > 1+

I

BP = 140/90

v

PCR = 30mg/mmol
BP = 140/90 BP < 140/90 BP < 140/90
Medical review CMW to check BP
Manage as & urinalysis weekly
pre-eclampsia
DBP < 10mmHg and SBP <

20mmHg over baseline

¥

Medical review: Start or increase
antihypertensive medication
(refer to treatment flowchart)

Review by medical staffbefore
discharge and arrange FU in

Worsening hypertension:

SBP = 20mmHg above
baseline orDBP = 10mmHg

above baseline

MAU in one week

Blood for PIGF
(No other bloods)

v

k4
Medical review Startor
increase antihypertensive
medication
(refer to treatment flowchart)

I e

‘-"/
PIGF < 38 PIGF 38 - 85
Pre-eclampsia Intermediate result
excluded for 14 days
1 '

Review by medical staff
IfBP controlled and no other
concerns manage as O/P
Follow up:
* CMW to check BP/urinalysisin
1 week
» BP Targetrange< 135/85
e MAU in2 weeks
* Considerre-testPIGF after 14
daysifchangein clinical
condition
* 3 weekly growth scans

Review by medical staff
IfBP controlled and no other
concerns manage as O/P
Follow up:

* MAU in 1 week

* BP Targetrange < 135/85

* ConsiderPIGF re-test after
7 days ifchangein clinical
condition

* 3 weekly growth scans

PIGF > 85

Pre-eclampsia suspected:
Increased risk ofpre-
eclampsia and
maternal/neonatal morbidity

| Admit to ward |

:

Consultant reviewand follow
guideline for in-patient
management o fpre-eclampsia

3 weekly growth scans
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Figure 13 Managing chronic hypertension: the Newcastle upon Tyne Hospitals NHS

Foundation Trust

Antenatal Flowchart
Gestational Hypertension (Pregnancy
Induced hypertension) up to 37 weeks

Hypertension: DBP 90 - 109mmHg, SBP 140 — 159mmHg
Severe hypertension: DBP > 110mmHg, SBP > 160mmHg

New Hypertension
2 20 weeks
No Proteinuria (< 1#) or PCR < 30 mg/mmol if proteinuria > 1+

A

4 BP measurements over 1 hour (calculate average)

!

BP SBP = 160/110mmHg
140/90-159/109 mmHg

I |

BP <140/90 mmHg

Medical review Medical review
No bloods Start Labetalol 100mg tds Labetalol 200mg
No CTG or methyldopa 250mg tds orally stat
No Scan i
. * Admit to ward
Lachags o Blood for PIGF
Community care (No other bloods) l

PIGF and U&Es

—

oAU in 2 weeks

*BP targetrange
< 135/85

* ConsiderPIGF re-test
after 14 daysifchange
in clinical condition

* 3 weekly growth scans

<135/85

* Consider PIGF re-test
after 7 daysifchange
in clinical condition

* 3 weekly growth scans

. » Start regular
5 PIGI|: < 38_ PIGF 38 - 85 |:’PIGF > 85_ medication (D/W
excluded for 14 days suspected. medication)
Increased risk of * CTG at diagnosis
l l pre-eclampsia and e Scan forEFW and
Review by medical staff | | Review by medical staff || maternal/necnatal UAPI and ifnormal
IfBP controlled and no || 1fBP controlled and no morbidity repeat fortnightly
other concerns manage | | otherconcerns manage
as 0O/P as O/P
Follow up: Follow up:
*CMW to check s AU in 1 week
BPJ’UI’II‘I&WSISIH 1 week +BP targei range Admit to ward L

Consultant reviewand

follow guideline forin-

patient management of
pre-eclampsia

For fortnightly growth
scans

Source: personal communication with Dr Steve Robson (March 2021)
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Appendix 10.

eclampsia (base case)

Resource use for managing women with suspected pre-

The tables below present the resource use considered in the model for base case to

manage women with high-risk (Table 99), intermediate-risk and low-risk of pre-eclampsia

(Table 100). The resource use is based on the management of pre-eclampsia and

gestational hypertension recommended in CG107. *°

Table 99 Resource use for/the managementof women with high risk'of pre-eclampsia

1 - Expectant management

1.1 - Mild hypertension (<149/99 mmHg)

1.2 - Moderate (<159/109 mmHg) and Severe
hypertension (>160/110 mmHg)

Resource Frequency Resource Frequency
<35 weeks 12/17 days 2 <35 weeks 12/17 days 2
Hospitalisation Hospitalisation
>35 weeks 4/8 days @ >35lweeks 4/8 days @
Standard blood tests 2x/week Standard blood tests 3x/week
Kidney function # electrolytes + Kidney function + electrolytes +
full blood count + transaminases 2x/week full blood count + transaminases 3x/week
+ bilirubin + bilirubin
Fetal assessment b 1x Fetal assessment 1x
Until delivery
Oral labetalol - Oral labetalol .
Corticosteroids 1x d Corticosteroids 1xd

2 - Immediate delivery (if women >35w

of gestation/and severe hypertension)

Resource

Frequency

Resource Frequency

Hospitalisation

2 days ®©

Hospitalisation 2 days ©

management

Other resources are the same as for expectant

Other resources are the same as for expectant

management

cardiotocography.
¢ At a dose of 200 mg twice daily.

9 Two doses of 12mg intramuscularly.

© 48 hours until delivery, based on CG107 *°.

Source: based on the management of pre-eclampsia recommended in CG107 ° and clinical expert opinion
@ Up to 35 weeks of gestation: 12 days in intervention arm and 17 days in comparator arm until delivery; between 35 and 37
weeks of gestation: 4 days in intervention arm and 8 days in comparator arm until delivery (based on PARROT trial ©)

®Includes ultrasound fetal growth; amniotic fluid volume assessment, umbilical artery Doppler velocimetry and fetal
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Table 100 Resource use for the management of women with intermediate and low risk

of pre-eclampsia

1 — Expectant management

1.1 — Mild hypertension
(<149/99 mmHg)

1.2 — Moderate hypertension
(<159/109 mmHg)

1.3 — Severe hypertension
(>160/110 mmHg)

Resource Frequency Resource Frequency Resource Frequency
Hospitalisation - Hospitalisation - Hospitalisation @ 3 days
Blood pressure 1x/week Blood pressure 2x/week Blood pressure - b

Proteinuria 1xiweek Proteinuria 2x/week Proteinuria -b
Standard blood Standard blood Standard ‘blood

1x/week 1x/week Txiweek
tests tests tests
Kidney function + Kidney function + Kidney function +
electrolytes + full electrolytes + full electrolytes + full
blood count + - blood count + 1x/week blood count + 1x/week
transaminases + transaminases + transaminases +
bilirubin bilirubin bilirubin
Fetal Fetal Fetal
1x d 1x d 1x
assessment © assessment 2 assessment °©
Until Until
Oral labetalol - Oral labetalol ) Oral labetalol )
delivery © delivery ©

Corticosteroids

Corticosteroids

Corticosteroids

cardiotocography.

b Performed as part of hospitalisation.

¢ At a dose of 200 mg twice daily.

2 Until blood pressure falls <159/109 mmHg, then manage as moderate hypertension.

assumed that fetal assessment was performed up to 35 weeks of gestation.

Source: based on the management of gestational hypertension recommended in CG107 * and clinical expert opinion

¢ Includes ultrasound fetal growth; amnioticfluid volume assessment; umbilical artery’ Doppler velocimetry and fetal

4 According to CG107, fetal assessment is enly pérformed up/to 34 weeks/of gestation. Due to data availability, here we
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Appendix 11. Model assumptions for the EAG base-case and scenario analyses

Table 101 Model assumptions in the EAG base-case and scenario analyses

Assun ption Analysis Justification

Population: toht, | |Bisel ase: | wwe | w0 el [ . K N7 1% BRI

source, Shplut- W T Sia0e FIGE: PARRO IMIRCT, GA'OT 207900 56*6, 1die-in cuiors: <12 | T11€ PARR 4T and INSPIRE RCTs were conducted |
offs, pregnancy and <100 for PE required delivery within 14 days for <35 weeks GA, |in the UK.

type and before 37 weeks for 35-36*6 GA (Duhig 20219), singleton

Elecsis,sEt-1/PIGER!NSPIRE RCTGA of 24*0 - 37+, with the cut-
off of{ |8 for ri_ling aut PE wi 1in 1 w ek and Pifig//mnG wilyii e

week Cerdej a 2019%2), 1 in¢ eton

BRAHMS Kryptor sFit-1/PIGF: Salahuddin 201647 It is assumed that the accuracy of BRAHMS for
prediction of adverse events within 2 weeks is the

same as for Elecsys (based on Salahuddin 2016%7).
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Assumption

Analysis

Justification

Number of tests

Scenarios:

- Triage PIGF:
MAPPLE/PELICAN, Sharp 2018'® (with PIGF stratified into <
12 pg/ml, 12—-100 pg/ml and > 100 pg/ml), <35 weeks,
singleton

- Elecsys sFlt-1/PIGF:
PreOS (parameterised from the number of hospitalised
paticiis withslont repy's o83, fram?3 to#25, nd 328

b fore i 1¢ & IC - testidmlts wSiCiel 2alec

Base case: one p¢ - woman

Consistency with the R\ Ts

Scenario: none

Repeat testing was not considered in the pivotal
RCTs.

GH and PE
pathways

Base case: NICE guidelines CG107

Scenario: NICE guidelines NG13: » exCiatina th use o) °IGF te .ting—to rui

out PE within 1 week) anc anlinaflisk ( ssess nen tools

)

Consistency with clinical evidence in the trials used

in the base case that wess initiated before 2019.

| atterialifned v ith ne c rrent clinical practice for

I ana/ing GH4 nd| ’E.

PE prevalence

Base case: as in the pivotal RCTs

“he PARROT and INSPIRE RCTs were conducted
in the UK. Therefore, we would anticipate that the
prevalence of disease seen in the trial populations
would be similar in women presenting with
suspected PE in the UK. However, in the pivotal

trials the prevalence of PE varied considerably.
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Assumption

Analysis

Justification

Scenario: None

The economic model did not utilise test accuracy
estimates directly and was parameterised from the
outcomes reported for PIGF subgroups. Therefore,
conducting scenarios for PE prevalence was not

possible.

Level of

hypertension

Rase cagd 3 thd pri#Gidnn owomen i Satn Qyel aiignertatiisy | (mity,

mode at¢ | sev rel was | 1€ same 1ol all leveis O f I sk or PE high

inermediate and | wrisk)

'JVL. of r..lr\

oy orted de @ wips it st tified 5 the

of Fzaswe asF -sitis(PEor 1oF =)

Scenarios:
- 70% of patients at high risk of PE have severe hypertension

- 30% of patients at low risk of PE have severe hypertension

Assumption

Gestational age

Base case: the proportion s wo.en wiai a este jonal a8 e <35 weeks was:
- 85% if median GA at enrc neri. % wee s
- 75% if median G4 at enr/ .me it <34

- 65% if median GA at enrolment <35 weeks

/ee s

- 50% if median GA at enrolment <35 weeks

In the absence of data, t'fis was based on the
I edia\ gf statina age | t enrolment from
['ARR DT and ) (S| IRE

Scenarios: proportion of women with gestational age <35 weeks was
- 100%
- 0%

Test the impact of extreme values in the model

results.

Time to delivery

Base case: time to delivery estimates from PARROT

In line with the pivotal RCT

Scenarios: time to delivery estimates based on MAPPLE/PELICAN for Triage

PIGF test and on PROGNOSIS for Elecsys sFlt-1/PIGF ratio test

Test the impact of different published estimates in

the model results
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Assumption

Analysis

Justification

Maternal outcomes

Base case: maternal morbidity was informed by PARROT for Triage PIGF
test and INSPIRE for Elecsys sFlt-1/PIGF ratio test.

In line with pivotal RCTs

Scenarios: maternal morbidity informed by MAPPLE/PELICAN for Triage
PIGF test

Test the impact of different published estimates in

the model results

Incidence of
respiratory distress

syndrome and

Base case: incidence of neonatal respiratory distress syndrome and
intraventricular hemorrhage was based on PARROT for Triage. For Elecsys,

incidenceyof respiratans distrans, syndramennd intreyantriculash morrhaae

In line with pivotal RCTs

intraventricular was ¢ 3st ned hel :ame o| wweirad| o tesdms. =
hemorrhage Stenario: 1iCiaend 2 Of neonad: respiratory Uistress Syndrome’and ™ [ ¥Est the impaCtof diffel :nt published &stimates it
intraventricular hemorrhage was based on MAPPLE/PELICAN (only for the model results
Triage PIGF test)
Fetal/neonatal Base case: For Elecsys sFlt-1/PIGF ratio test, proportion of neonates In line with pivotal RCTs
outcomes admitted to critical care unitegaccordingfasdata renorted by INSPIRE.

Scenario: Uses neonatal 2 imissic | dafrom PA RROT | or both Tlage PIGT |

test and Elecsys sFlt-1/PIC F ratio’ es|

Neonatal death

Base case: including stillbirth

st e irfpachof | fiiere 1T published estimates in

{ e me Je resul s

7 o test the impact of inclusion of stillbirth in the

Scenario: excluding stillbirth

total number of deaths on the cost-effectiveness

results

Long-term

neonatal costs

Base case: the costs of pre-term babies were only applied to babies with

respiratory distress syndrome

We considered that respiratory distress syndrome

was a proxy for pre-term birth.

Scenarios: the costs of pre-term babies were applied to all babies that were

admitted to critical care units.

Test the impact of different assumptions for pre-
term birth.
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Assumption Analysis Justification
Cost of testing Base case: includes the price of test kits, machine costs, maintenance, Most plausible estimate of cost of test.
laboratory material, training, staff time and phone calls.
Scenarios: 1. The price of test kits is the only price
1. Includes the price of test kits only consistent between biomarker tests.
- Triage PIGF test: £40 2. Triage PIGF test cost was based on the
- Elecsys sFIt-1/PIGF ratio test: £66 paper of Duhig and colleagues;” Elecsys
- BRAHMS Kryptor sFit-1/PIGF ratio test: £22 sFIt-1/PIGF ratio test cost was informed by
an ¢ pert advising.the EA i E RAHMS
Costc te iing I as d.aniaxt rnaltiguirces Kry| tor sl t-1 P10 F ratio t st ¢ st w Is
TWagl PIC el £12 assl.mad as a| milarincrime t as he
- Elecsys silt-1/PIGF ratio test: £110 other two tedil (+20%)
- BRAHMS Kryptor sFIt-1/PIGF ratio test: £63
Long-term Base case: decrement for mothers whose child died applied for lifetime and | As assumed by Varley-Campbell and colleagues'®’

maternal QALYs

decrement for mothers whose child had complications applied for two years

Scenario: decrement for n bthers' thc echiluﬁ | and I 1d compliaatiora

applied for ten years.

Altarsmative ananaria aug’ asted by Varley-Campbell
¢1dcd e gues 7

BP, blood pressure; GA, gestational age; GH, hypertension; I-‘E pre-ecla;psia; QALY, quality-adju_s =2q life-year; RCT, randomized controlled trial
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Appendix 12.

evaluations

Table 102 Critical appraisal checklist of economic studies included in the systematic review

Critical appraisal checklist of economic studies included in the systematic review of economic

" Duckworth | Duhig et | Figueira | Frampton | Frusca et | Giardini | Hodel et | Myrhaug | Ohkuchi et | Schlembach | Vatish et
em

et al. al. et al. et al. al. et al. al. et al. al et al. al.
Is there a clear
statement of the decision Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
problem?
Is the comparator usual
care without PIGF Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
testing?
Is the patient group in
the study similar to those Yes Yes Yes Yes Yes Unclear" | Unclear" Yes Unclearh Yes Yes
of interest in UK NHS?
Is the health care system

Yes Yes Uncleard Yes Uncleard | Uncleard | Unclear? | Uncleard | Uncleard Uncleard Yes
comparable to UK?
Is the setting

Yes Yes Yes Yes Unclearf Yes Unclear’ | Unclearf | Unclearf Unclearf Yes
comparable to the UK?
Is the perspective of the

Yes Yes Yes Yes Yes Yes Yes No Yes Yes Yes

model clearly stated?
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ltem

Duckworth

et al.

Duhig et

al.

Figueira

et al.

Frampton

et al.

Frusca et

al.

Giardini

et al.

Hodel et

al.

Myrhaug

et al.

Ohkuchi et

al

Schlembach

et al.

Vatish et

al.

Is the study type

appropriate?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Is the modelling
methodology

appropriate?

Yes

Yes

Yes

Yes

Yes

Noi

Yes

Yes

Yes

Yes

Yes

Is the model structure
described and does it
reflect the disease

process?

Yes

Unclear®

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

10

Are assumptions about
model structure listed

and justified?

Yes

No

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

11

Are the data inputs for
the model described and

justified?

Yes

Yes

Uncleare

Yes

Yes

No

Yes

Yes

Yes

Uncleare

Uncleare

12

Is the effectiveness of
the intervention
established based on a

systematic review?

No

No

No

Yes

No

No

No

Yes

No

No

No

13

Are health benefits

measured in QALYs?

No

No

No

Yes

No

No

No

No

No

No

No
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" Duckworth | Duhig et | Figueira | Frampton | Frusca et | Giardini | Hodel et | Myrhaug | Ohkuchi et | Schlembach | Vatish et
em
et al. al. et al. et al. al. et al. al. et al. al et al. al.
Are health benefits
measured using a
14 | standardised and No No No Yes No No No No No No No
validated generic
instrument?
Are the resource costs
15 Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes
described and justified?
Have the costs and
16 | outcomes been No No No No Yes9 No Yes9 No No No No
discounted?
Has uncertainty been
17 Yes Unclearc Yes Yes Yes No Yes No Yes Yes Yes
assessed?
Has the model been
18 lidated?® Unclear | Unclear | Unclear Yes Unclear | Unclear | Unclear | Unclear | Unclear Unclear Unclear
validated?

Source: 73298105

a Model validation was only reported by one study; ® Model structure diagram not shown; ¢ Limited sensitivity analyses; 9 Different healthcare systems

(Brazilian, Italian, Swiss, Norwegian and German); ¢ Some data inputs not reported; f The setting is not clearly reported; ¢ Only costs has been discounted;

in the study by Hodel and colleagues, discounting was applied only for the purposes of budget impact analysis; " The study by Giardini and colleagues

included women after 36+6 weeks of gestation and the study by Hodel and colleagues did not report until when (weeks of gestation) the test could be used;

This study did not use a model.

NHS, National Health Service; QALYs, quality-adjusted life years; UK, United Kingdom
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Appendix 13.

List of economic base case model inputs

Below are listed all the model inputs used in the base case — clinical parameters (Table 103), cost parameters (Table 104) and HRQoL

parameters (Table 105).

Table 103 Clinical inputs: base case

CLINICAL PARAMETERS input Source Notes
Intervention Comparator
Triage (base case, PARROT)
Cohort size (n) PIGF categories >100 pg/ml 229 156
12-100 pg/ml 212 173
<12 pg/ml 130 106
| [ uhig 2021°
PE prevalence (% | PIGF ¢ tegaiies >1055m/ml 105294 200%
) | B ] F wial BB 3 60% | | 1 37.0%
R Azpgml T T 8606 0 0ou0% |
Admitted after the | PIGF categories >100 pg/ml 0% 0% | Duhig 2021° Assumption based on
first assessment the clinical
(%) management
12-100 pg/ml 0% 0% algorithm used in
PARROT" (Figure
10)
< Epgml W R 100% 0 e | Wi0% | deiig 201975 'and The assumption
Duhig 2021° on %hospitalised in
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Superseded

the test arm was
based on the clinical
management
algorithm used in
PARROT" (Figure
10).The %hospitalised
in the comparator arm
was estimated from
RR=1.31 for the
number of patients in
test and comparator
arl 1s in PARROT

di¢ ynos d 4

hc rs (r pc fedi
Duhig 2019).

Elecsys (base case, INSPIRE)

Cohort size (n)

Management

strategy

Stage 1: DO NOT
ADMIT

88

Stage 2: DO NO
ADMIT

26

97

29

oft

Assumed to be the
same as the
proportion of
participants at low risk
of PE in PreOS34

Assumed to be the
same as the

proportion of patients

269




at the intermediate
risk of PE in PreOS34

ADMIT 72 58 | Cerdeira 201932
PE prevalence (%) | Management Stage 1: DO NOT 0.00% 1.63% Based on Cerdeira
strategy ADMIT Klein 201634 and 2019% and PreOS3*
Stage 2: DO NOT 0.00% 4.93% | Cerdeira 201932 Based on Cerdeira
ADMIT 2019% and PreOS
ADMIT 33.33% 25.86% | Cerdeira 201932
| 1
Level of hyperte: sion
) | B P N BB 15¢ 1% RY T [ |
i ) S 4 B 9§ ¥ AW A W AW =
No Fc 25% 25% vuckwe th and )
Based on Figure 2
PE 43% 43% colleagues?
Triage Moderate
No PE 33% 33%
PE 42% 42%
Severe PARROT5
No PE 42% 42%
Mild [ i | | I . ‘
15 PE ) | N | B |
El Moderat i - .— —. -
ecsys oderate 32
y No PE - - INSPIRE
S PE | |
evere
No PE | |

Gestational age (<35 weeks)

270




Triage

Assumption based on
PARROT median

High-risk PE 85% 75%
gestational age at
enrolment.
We assumed that:
Intermediate-risk PE 65% 50% . - 85%of
Assumption women <35
weeks if
median GA
A 4 N Y4 ) 4 N 4 4 N e B i33ices.
1 50} AW,
1 34" veeky
Low-risn PE 0o% 35% - 65% it GA
<35 weeks
- 50%if GA
>35 weeks
Information provided
Elecsys [ [ INSPIRE by the authors after
EAG request
Time to delivery [ B § RE BER
<35w a2l - A0 | W | B B
High-risk PE
35-37 weeks 4 8
<35 weeks 26 27
Inter-risk PE PARROT?®
35-37 weeks 13 11
<35 weeks 50 50
Low-risk PE
35-37 weeks 20 21
) . For women >35
Immediate delivery 2 days 2 days CG107*°

weeks of gestation

271




with severe

hypertension

Onset of delivery

Spontaneous 14% 18%
Induced 46% 47% PARROT'
Planned C section 40% 35%
Mode of delivery
High-risk PE 35% 36%
Adjusted to a sum of
Unassisted Intermediate-risk PE 50% 61% 100%
(0]
Low-risk PE 63% 67%
- High-risk PE 6% 6% | |
V4N NS N N N FNN Ac¢ Gste ! toda sum of
Assisted Inte ' adiate ris < PE 1% 29 F\R:O7’
N B . _ || _\ | 10)%
L w-ricnlr % 1 7%
High-risk PE 59% 58%
i Adjusted to a sum of
Emergency C section Intermediate-risk PE 38% 27% 100%
(o]
Low-risk PE 26% 16%
Magnesium sulphate
High-risk PE - 36.2 % 36.9% Only applied to
Intermediate-risk PE [ 99 === 7 B P/ RRC 7 women with pre-
Low-risk PE - 20 A 4 eclampsia
Maternal outcomes
PE 9.3% 8.6%
High-risk PE Adjusted to
No PE 3.4% 3.1%
Major complications Triage PARROT?® differentiate PE/no PE
Intermediate- | PE 5.7% 10.4%
women
risk PE No PE 2.1% 3.8%
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Low-risk PE PE 3.9% 5.7%
No PE 1.4% 2.1%
We assumed that
pulmonary edema,
PE 2.4% 4.9% .
abruption and
eclampsia were the
major maternal
complications and
t ey we
El csy IR ]
e il depe hd
ch
No PE 1.2% 2.4% .
experience one
complication).
Adjusted to
differentiate PE/no PE
women
Length of stay in ICU, days ous VAR’
Fetal/neonatal outcomes
o PE 5.9% 8.6%
High-risk PE Includes stillbirth and
No PE 2.1% 3.1% | death
neonatal death.
T Intermediate- | PE 2.9% 1.8% PARROTS Adiusted t
riage usted to
Child death 9 risk PE No PE 1.0% 0.7% i ) )
5E o 5 9% differentiate PE/no PE
Low-risk PE ° o women
No PE 0% 1.0%
Elecsys High-risk PE | PE 7.2% 7.2% Assumption
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No PE 2.6% 2.6% INSPIRE did not
Intermediate- | PE 2.3% 2.3% report child death.
risk PE No PE 0.9% 0.9% Assume same % for
Low-risk PE | PE 1.4% 1.4% both arms, based on
0.5% 0.5% PARROT's average
between arms.

No PE Adjusted to
differentiate PE/no PE
women

Hiahorisk PE PE 94.2% 87.8%
igh-ris
| No PE 39.3% 32.2% A ¥
|l = _ | _ | _ T oste A
ite. nedi tef | PE 51 6% ©0.8% . _
Tria, 2 - | ’ARR DT dif »rel iiate| ’E CWL
sk E | NosPE 1¢.9% 7.2%
woher
PE 19.1% 26.0%
Low-risk PE ° °

No PE 7.0% 9.5%

Adjusted based on

PE 56.8% 35.5% .
the proportion of

Neonatal unit admission . .
High-risk PE INSPIRES? SCBU reported in
INSPIRE. Adjusted to
' = 2 . 9 v /U . .
No Jg= 4% 1 differentiate PE/no PE
Elecsys women
As INSPIRE do not
Intermediate- | PE 44.4% 40.2% A i report results for
ssumption
risk PE P intermediate risk, we
No PE 22.2% 20.1% applied the ratio
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intermediate:low as
for Triage test to the
low-risk values
reported by INSPIRE

Adjusted based on

0, 0,
PE 16.4% 22.3% the proportion of
] SCBU reported in
Low-risk PE INSPIRE32 )
INSPIRE. Adjusted to
0, 0,
No PE 8.2% 11.2% \iff( rentiate PEino PE
|
NoOI en
- I - L W e, R % A9 > 8 Al B ¥ \ || B U
Admission to ICU o “1% Jacsed orthe s
Admission to HDU 19% 19% PHOENX"®* reported in PHOENIX
Admission to SCBU 71% 71% study
Length of stay in ICU/HDU, days 15.2 24.2
PARROT"
Length of stay in SCBU, days 14.7 13.09
oE[ 52.49 34.4%
High-risk ?E || = I BN el e . a
No PE 19.2¢ 400
y \ __ |\ S Adjusted to
] Intermec.2 PE ) 2T . ]
Triage ] differentiate PE/no PE
risk PE No PE 6.5% 6.8%
women
PE 6.6% 5.7%
Incidence of RDS Low-risk PE PARROT?®
No PE 2.4% 21%
o PE 43.4% 43.4% Assume same % for
High-risk PE
No PE 21.7% 21.7% both arms, based on
Elecsys
Intermediate- | PE 18.1% 18.1% PARROT’s average
risk PE No PE 9% 9% between arms.




Low-risk PE PE 6.2% 6.2% Adjusted to
differentiate PE/no PE
No PE 3.1% 3.1%
women
PE 6.0% 10.1%
High-risk PE
No PE 2.2% 3.7%
: Adjusted to
Intermediate- PE 0.8% 1.8%
Triage differentiate PE/no PE
risk PE No PE 0.3% 0.7%
women
PE 0.6% 0.9%
'owsw's PE _ may _ _ | _
|Wlo| £ | 2% 0.39
Incidence of IVH B B | BE | 1 8% 8% PAR OT A sur e sa e % for
Ai¢ =55k PE
No PE 4% 4% both arms, based on
Intermediate- | PE 1.3% 1.3% PARROT’s average
Elecsys risk PE No PE 0.6% 0.6% between arms.
PE 0.8% 0.8% Adjusted to
Low-risk P differentiate PE/no PE
Noy P ).4% 0,494
women

DAR, diagnostic assessment report; EAG, external asses: ne *grOll.Il’ Gl gests lional a¢ 2; Hi U, hiah- eper fe Cy ur t; | SU, il tensive care unit; VH,

intraventricular hemorrhage; PE, pre-eclampsia; RDS, respiratory distress syndrome; SCBU, special cal : baby unit

Table 104 Cost inputs: base case

Input
COST PARAMETERS P Source Notes
Intervention Comparator

Cost per test
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Triage PIGF test £50 £0 Quidel/expert opinion
Elecsys sFIt-1/PIGF ratio test £79 £0 Roche/expert opinion
ThermoFisher/expert
BRAHMS Kryptor sFlt-1/PIGF ratio test £52 £0 .
opinion

See Appendix 14

Management costs

Blood pressure

NHS Payment by

£49 Results Tariff NO1A (maternity prices)
Proteinuria test (diruc)
2020/2 '3
N aaWe U  oaAm;mWeae Weae W Weae HEE oVl u oYW a
N 1S Refi rence
Standard blood tet's £.79 § @andard | oo |test:
SUsts 201808049 ’
Kidney function + electrolytes + full blcod count + NHS Reference
£5.49 DAPS04
transaminases + bilirubin Costs 2018/191%0
NHS Reference NZ227Z (OPROC, service code
Fetal assessment £134
Costs 2018/191%0 501)
Oral labetalol £5.25 aMIT 2020152 £3x200mg tablets
Corticosteroids 46.26 | BNFL021% | | € «4mg/1ml ampoules
[ || 2L Pagmali by
Ante-natal hospitalisation cost (3 days) £661.67 Results Tariffs NZ18B-NZ20B, NZ26B
2020721151
Ante-natal hospitalisation cost (<35 weeks of gestation) NZ18A (Maternity prices).
NHS Payment by
- 12days Results Tariffs £1,873 (8 days ante-natal)
2020/211%1
£3,505
- 17 days £408 (each extra ante-natal day)
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£5,545

Ante-natal hospitalisation cost (>35 weeks of gestation)

NZ18B, NZ19A, NZ20A (5 days

£703 NHS Payment by . ]
- 2days ] ante-natal) (Maternity prices)
Results Tariffs
- £703 2020/21151
4 days NZ18A (8 days ante-natal)
Maternity: rice 3)
- 8days £14373 ( )
Management pati_wvay c st: B ) B "\ [ | [
B <35 weeks £3,714.65 £5,765.49
Mild H1
35-37 weeks £892.72 £2,072.19
<35 weeks £3,733.10 £5,790.85
PE Moderate HT
35-37 weeks £902.71 £2,086.9
~oo eeks £3 733.10 £5,790.85
Severe HT | | - .
35-37| jeeniml, £ 95.61 {59501
High-risk PE n W | [ —
Mild HT <35yicek, [ /£2/109.2¢ £1,13470 4 S eta lelarep rt ectio “Resource use and costs
i S
35-37 weeks £587.34 £1,180.78 & sociated with the management of patients with
<35 weeks £2,318.38 £3,347.25 suspected pre-eclampsia”
No PE Moderate HT
35-37 weeks £672.81 £1,272.50
<35 weeks £2,649.21 £3,678.08
Severe HT
35-37 weeks £1,067.09 £1,074.69
<35 weeks £2,020.5 £3,049.62
Mild HT
Inter-risk PE PE 35-37 weeks £561.45 £1,143.78
Moderate HT | <35 weeks £2,133.56 £3,170.02
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35-37 weeks £619.67 £1,196.58
<35 weeks £2,464.39 £3,500.85
Severe HT
35-37 weeks £1,013.95 £998.77
<35 weeks £326.35 £333.75
Mild HT
35-37 weeks £230.18 £215.38
<35 weeks £534.01 £549.19
No PE Moderate HT
35-37 weeks £336.63 £306.26
<35 weeks £1,195.68 £ ,210.86
Seyeregk' ™ L -y = _ | | _ |
35-31w( 2ks (L £1,1£32.30 £ .101.93
€ 4 _' T_ 3500 s W 420920 £ 10270
[V
35-37 weeks £587.34 £1,180.78
<35 weeks £2,318.38 £3,347.25
PE Moderate HT
35-37 weeks £672.81 £1,272.5
<35 weeks £2,649.21 £3,678.08
Severe HT :
So-o.aweel s | £1)67.09 £1,074.69
Low-risk PE - | 1
Mild HT <35 w| =2ks | £113.91 £,03.01
i - - ||
35-37 wee s | 4 £211.96 £289.03
<35 weeks £903.65 £903.65
No PE Moderate HT
35-37 weeks £442.91 £458.10
<35 weeks £1,565.32 £1,565.32
Severe HT
35-37 weeks £1,238.58 £1,253.76
Delivery costs
NHS Reference
Spontaneous delivery Unassisted £2,009 NZ30A-NZ30C
Costs 2018/19 150
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NHS Reference

Assisted £2,591 NZ40A-Nz40C
Costs 2018/19 150
Induced delivery ) NHS Reference
Unassisted £2,946 NZ31A-NZ32C
Costs 2018/19 150
. NHS Reference
Assisted £4,053 NZ41A-NZ44C
Costs 2018/19 150
HS Re :rence
Plannad £3.04A¢ NZ50A-N 50
C osts 200 5/19 150
Caesarean section I B . N N - N | 1 ||
| HS Re >renc 2 _
Zier ooy £9a80 NZ51A-N_3112
Costs 2018/19 150
1 dose of 4g injection and then
1g/hour infusion for at least 24
hours - costed as 1 vial of 100 ml
Magnesium sulphate £8.31 BNF 2021158
af magnesium sulphate 50%
ulution for infusion - 500mg per
ml (10 vials = £83.10)
Maternal costs ] - o
NHS Payment by ] ]
] Non-delivery phases 2b (Maternity
Maternal care, standard postnatal phase £252 Results Tariffs ces)
rices
2020721 P
NHS Reference
Maternal critical care, intensive care unit £1,697 XC04z
Costs 2018/19 1%0
Neonatal costs
Neonatal critical care, intensive care unit and high NHS Reference
£1,241 XA01Z-XA02Z

dependency unit

Costs 2018/19 150
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NHS Reference

155

Neonatal critical care, special care unit £614 XA03-XA04Z
Costs 2018/19 150
Long-term costs
Assumed as the cost of babies with
. . Kurse and
Babies with IVH £93,251 cerebal palsy, as done by Varley-
colleagues %8
Campbell et al. 157
Assumed s the cost of babies
<han a  d_colleaques
Babies with RL'& LW 37 155 born’i 2w €n ¢ 2-37 wedks of
gesta on
il o N - - For those babies born >37 weeks,
_ Khan and colleagles ) ,
Other babies £0 all costs were incurred during the

initial hospitalisation

distress syndrome

BNF, British National Formulary; HT, hypertension; IVH, intraventricular hemorrhage; NHS, National Health Service, PE, pre-eclampsia; RDS, respiratory

Table 105 HRQoL inputs: base case

Input

HRQoL PARAMETERS Source Notes

Utilities Duration QALYs
Decrement for Immediate delivery 8 days 0.0002

) - Decrement is applied until
women with false Intervention 0.028 12.5 days 0.0006 Prosser and colleagues 159 del
N elivery

positive result Comparator 2 days 0.001
Birth to 3 weeks post-partum (vaginal delivery) 0.6766 3 weeks 0.039 Jansen and colleagues 277
Birth to 3 weeks post-partum (C section) 0.5895 3 weeks 0.005 Jansen and colleagues 277
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Birth to 3 weeks post-partum (emergency C

. 0.5167 3 weeks 0.009 Jansen and colleagues 277
section)
3 weeks to 12 weeks post-partum 0.8676 9 weeks 0.150 Bijlenga and colleagues 144
12 weeks to 6 months post-partum 0.8683 14.09 weeks 0.234 Bijlenga and colleagues 144
Decrement for women admitted to an intensive . Decrement declines in a linear
. 0.039 3 weeks 0.002 Seppanen and colleagues %7
care unit manner over 6 weeks
Decrement for b# Jies & \d parents of babies , . _ | Decl sm¢ nt declines in a linear
) N ] 0.03¢ 3 WalR .009 SEP nen an¢ #Giagiies 19
admitted to critical ce.fpuni mar jer | ver ¢ w( 2ks
A | B B [ \/ rley-Ca b anc / | B
Decrement for mothers whose child | iea - Lifetime 3.97
colleagues %"
Decrement for mothers whose child had Varley-Campbell and
o - 2 years 0.37
complications (RDS and IVH) colleagues %"
Respiratory distress o Varley-Campbell and
Decrement for - Litetime 0.41 157
syndrome colleaaies
babies with | il BN 9 & 9 B
L Varle v+ -ampl 2l and
complications | Intraventricular hemorrhag - Lii xtime 91 I 15
collecynts
] o Assuming a life expectancy of
Decrement for child’s death - Lifetime 24.70 Ara and Brazier'®"

80 years
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Appendix 14.

List of model inputs for scenario analyses

Below are listed the model inputs used for scenario analyses — clinical parameters (Table 106), cost parameters (Table 107) and HRQoL

parameters (Table 108). Please note that the parameters not described in the tables below were not changed.

Table 106 Clinical inputs: scenario analyses

Input
CLINICAL PARAMETERS Source Notes
Intervention Comparator
Triage (scenario kst#y,on MAPPLE/PELICAN)
>1C ) p ani 140 Y N " l =
Cohort size (n) 12-/ 00 hg/mi 137, | 97 B
<12 pg/ nl 116 69
P9 MAPPLE/WZ:LICAN'®
>100 pg/ml 56.20% 30.60%
PE prevalence (%) 12-100 pg/ml 53.10% 74.20%
<12 pg/ml 48.60% 97.10%
The assumption
>100 pg/ml 0% 0% on %hOSpitalised in
the test arm was
Admitted after the first based on the clinical
MAPPLE/PELICAN'®
assessment (%) management
12-100 pg/ml 0% 0% algorithm used in

MAPPLE'®" (Figure
12).The %hospitalised
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<12 pg/ml in the comparator arm
was assumed to be
100% 71.56%
the same as in the
base case for Triage.
o 16 Applied to women with
High-risk PE 3 9 MAPPLE/PELICAN GA <35 ‘ |
<35 weeks only
Time to delivery Intermediate-risk PE 19 23 PARROT?® As for base case
Applied to women with
Low-risk PE 48 61 MAPPLE/PELICAN'® PP
(/A <35 weeks only
BAY = 249 [ 1 1\% - NWAE I ) 4
Hi¢ 1-r k PE N : ]
[ o PR 10.156 645% + djus| :d "o leyl of
PE 14.7% 18.1% risk and to
Maternal complications Intermediate-risk PE ° ° MAPPLE/PELICAN™ |
No PE 6.2% 7.7% differentiate PE/no PE
PE 10.1% 10.0% women
Low-risk PE ° °
No PE 4.3% 4.2%
PE 98.89 38.2%
High-risk PE - - |
No ! 41.89 16.2/ 5 Adjusted by level of
P 3349 ~ 1120.5%¢ risk and to
Incidence of RDS Intermediate-risRPE | ° WAPPLE/PELICAN
No PE 14.1% 8.7% differentiate PE/no PE
PE 12.5% 6.3% women
Low-risk PE ° °
No PE 5.3% 2.7%
o PE 0.5% 0% Adjusted by level of
High-risk PE
No PE 0.4% 0% risk and to
Incidence of IVH MAPPLE/PELICAN'®
PE 0.6% 0% differentiate PE/no PE
Intermediate-risk PE
No PE 0.2% 0% women
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Low-risk PE PE 0.5% 0%
No PE 0.2% 0%
Elecsys (scenario based on PreOS)
<33 75 75
Cohort size (n) 33 to <85 22 22 PreOS34
=85 21 21
PE prevalence in hospitalised women Prevalence in
<33 20.9% 9.3%
(%) hospitalised and non-
[ W Y al 049, 2 905% hc \pittiise¢ women in
3.to<85 . w 29.14% 28 1% th¢ \cC nparator arm
are assumed to be the
same as the
prevalence for the
respective PIGF
prlbs category reported in
PE prevalence in non-hospitalised PreOS,3* whereas
women (%) prevalence in the test
i 25 75.6% J.5 ¢

arm was based on
changes in decision
regarding
hospitalisation with
knowledge of test
results (Klein 201634

p. 11).

Level of hypertension
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Triage Mild PE 8% 8%
i
No PE 13% 13%
PE 22% 22%
High-risk PE Moderate Assumption
No PE 17% 17%
PE 70% 70%
Severe
No PE 70% 70%
Mild PE 15% 15%
i
No PE 25% 25%
Intermediata- PE 43% 43%
] Moderate | As for base case
risk PE 2. PE | SRl 22%
| [ | PE | | N BB I T /v | T /‘_ B
S wer Iy A WVa E"db A y \ _0_ |
(10} PE 4270 —r£%
Mild PE 19% 19%
i
No PE 30% 30%
PE 51% 51%
Low-risk PE Moderate Assumption
No PE 40% 40%
PE ) | | ©1130% Sl
Severe |
No P | 30% S
PE - S T .| | - W
Mild
No PE 17% 17%
PE 13% 13%
High-risk PE Moderate Assumption
Elecsys No PE 13% 13%
PE 70% 70%
Severe
No PE 70% 70%
Mild PE 74% 74% As for base case

We assumed that:

- High-risk of
PEC 10
W, i ocvele
H

- Intermediate-
risk of PE:
same as for
base case

- Low-risk of
PE: 30%
with severe
HT
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Intermediate- No PE 74% 74%
risk PE PE 13% 13%
Moderate
No PE 13% 13%
s PE 13% 13%
evere
No PE 13% 13%
Mild PE 57% 57%
i
No PE 57% 57%
| | PE \ ¥ _| 3% IS S | ]
Low-risk PE M dera = | || | N e | . N - i Assg Im| tio}
No ! E | 3% 13%
| PE 30% B 30%
Severe
No PE 30% 30%
Gestational age (<35 weeks)
Low value ‘ 0% 0%
— J — B P NG £.3sU nptic Extreme values
High value 100% 100%
Time to delivery, days
Assumed same for
High-risk PE 17 17 PROGNOSIS®*
Elecsys both arms
Intermediate-risk PE 26 27 PARROT? As for base case
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Low-risk PE

Assumed same for

51 51 PROGNOSIS®*
both arms
Immediate delivery, days 1 1 Assumption
Fetal/neonatal outcomes (Elecsys only)
PE 100% 87.8%
High-risk PE
No PE 53.6% 43.9%
PE 51.6% 46.8% Same as for Triage
Neonatal unit admiasion Intermediate-risk PE PARROT?®
No PE 25.8% 23.4% PIGF test
0 VI PELL 19 L6,
Lw+ isk P ¢ ||
No I E | 9% 135
| |
Death in neonates: excluding stil birth
High-risk PE PE 1.2% 2.9%
No PE 0.4% 1.0%
Intermediate-risk PE | PE 2.1% 0.0%
Triage _ _ L PARROT?®
"o PE 0.8 % 0.0%
Low-risk PE | PE 0.0 5 0%
VPRS0 % - 00%
High-risk PE PE 2.0% 2.0% Assumed the same %
No PE 0.7% 0.7% for both arms, based
Intermediate-risk PE | PE 1.1% 1.1% on the average rate
Elecsys No PE 0.4% 0.4% Assumption across the arms in
Low-risk PE PE 0.5% 0.5% PARROT,? adjusted to
0.2% 0.2% differentiate for PE/no
No PE
PE status.

GA, gestational age; HT, hypertension; IVH, intraventricular hemorrhage; PE, pre-eclampsia; RDS, respiratory distress syndrome.
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Table 107 Cost inputs: scenario analyses

Input
COST PARAMETERS Source Notes
Intervention Comparator
Cost per test
Triage PIGF test £40 £0 Quidel
Elecsys sFIt-1/PIGF ratio
£66 £0 Roche
Low value test Cost of test kit only
BRAHMS Kryptor sFlt-
. £22 £0 Thern >Fisher
1/ WS ratioficst
| || W AN W W ANL W || m || | N
: Duh j ang
Tr Jaed IGH tes! £7, cn
colleagues®
Elecsys sFlt-1/PIGF ratio
) £110 £0 EAG expert
High value test
Based on the approximate
BRAHMS Kryptor sFlt-
£70 £0 Assumption increment applied to the other
1/PIGF raj > test
wo tests (20%)
Management pathway costs based on NG1: 3 o B B i i B
<35weeks | £3,/1890 | £5770.74 | -
Hypertension
PE 35-37 weeks £895.32 £1,530.34 See section “Resource use and costs associated with
. . <35 weeks £3,733.10 £5,790.85 the management of patients with suspected pre-
Triage High-risk PE Severe HT ) )
35-37 weeks £898.72 £1,536.53 eclampsia” for the differences between CG107 and
No <35 weeks £2,311.28 £3,337.20 NG133 in terms of resource use.
Hypertension
PE 35-37 weeks £669.11 £994 .22
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Severe HT <35 weeks £2,649.21 £3,678.08
35-37 weeks £1,068.65 £1,395.14
<35 weeks £2,126.46 £3,159.96
Hypertension
PE 35-37 weeks £615.97 £918.30
<35 weeks £2,464.39 £3,500.85
Severe HT
Intermediate- 35-37 weeks £1,015.51 £1,319.23
risk PE <35 weeks £534.01 £549.19
Hypertension
No 35-37 weeks £336.63 £306.26
| Pl | <35 vCeke £01,105.682 £20.1086
Se rere | T - 1 W AL W w &
| 35-3 7 weeks 1,132.8) £ ,701.93
N 1 [ <35weeks | £2,311.28 | £3,337.20
Hy pertension
PE 35-37 weeks £669.11 £994.22
<35 weeks £2,649.21 £3,678.08
Severe HT
35-37 weeks £1,068.65 £1,395.14
Low-risk PE
<35 wea'm £903,55 £903.65
Hypertens hn |~ i
No 31 37 eeks £4421 1 L4555
PE </ Sweeks || (£156832 || £1)b5.32
Severe H1 o y |
35-37 weeks £1,238.58 £1,253./6
<35 weeks £3,718.90 £5,770.74
Hypertension
PE 35-37 weeks £894.98 £1,221.27
<35 weeks £3,733.10 £5,790.85
Severe HT
Elecsys | High-risk PE 35-37 weeks £898.21 £1,225.60
<35 weeks £2,311.28 £3,337.20
No Hypertension
PE 35-37 weeks £668.95 £839.68
Severe HT <35 weeks £2,649.21 £3,678.08
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35-37 weeks £1,068.40 £1,239.68
<35 weeks £2,126.46 £3,159.96
Hypertension
PE 35-37 weeks £615.80 £763.76
<35 weeks £2,464.39 £3,500.85
Severe HT
Intermediate- 35-37 weeks £1,015.26 £1,163.76
risk PE <35 weeks £534.01 £549.19
Hypertension
No 35-37 weeks £336.63 £306.26
s 53 eels 01,W5.60 N aTZn.86
S vere| 17 || || | |
| 354 7 weeks £1,132..0 1,101 9.
il | <35weeks | £2,311.28 | £3,337.20
Hypertension
PE 35-37 weeks £668.95 £839.68
<35 weeks £2,649.21 £3,678.08
Severe HT
35-37 weeks £1,068.40 £1,239.68
Low-risk PE
<35 woth £903135 £903.65
Hyperten on | =\ |
No & -3ieeks £442 91 £406.070
PE {35Weeks | [ £1,56 32 || £1565.32 ||
Severe H y B N A
35-37 weeks £1,238.58 £1,253.76
Long-term costs
Khan and
All babies admitted to critical care units £1,037 Not applied to babies with IVH
colleagues 1%
HT, hypertension; IVH, intraventricular hemorrhage; PE, pre-eclampsia.
Table 108 HRQoL inputs: base case
HRQoL PARAMETERS Input Source Notes
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Utilities

QALYs

Decrement for mothers whose child died

Decrement for mc
and IVH)

1.48

Varley-Campbell et al.

157
JeyiTal pbe’ et al. e (e
)
ar; RDS, respirator’ distress syndrome.

Decrement is applied for

:

DSU report
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Appendix 15. Cost breakdown of PIGF tests

The estimation of costs related to PIGF testing was based on the information provided by the
manufacturers of the tests. Inputs from clinical experts and laboratory staff were also
provided for the Triage PIGF test and Elecsys sFlt-1/PIGF ratio test as these two tests are
currently used in clinical practice. However, companies, clinical experts and laboratory staff
were not able to provide all of the required cost items and the EAG made certain

assumptions in order to fill in data gaps.

A distinction was made between tests when apportioning capital and overheads costs
dependent upon our information on how these were paid for. The manufacturers of the
Triage PIGF test and BRAHMS Kryptor sFlt-1/PIGF ratio test provided capital costs which
have been annuitised by the EAG and also maintenance and equipment costs as described
below. However, the manufacturer of Elecsys sFlt-1/PIGF ratio test declined to provide the
above mentioned costs. The manufacturer further clarified that contracts included machine
costs, cost of laboratory materials and consumables, maintenance, and training costs. This
argument was supported by our experts (one of whom was a laboratory manager) who noted
that machines and maintenance costs are not borne directly by providers but are typically
paid for via a managed service agreement with manufacturers. Hence, we assumed that the
cost of the Elecsys sFIt-1/PIGF ratio test includes capital, maintenance, and equipment
costs. This same approach was reported by the manufacturer of the DELFIA tests (not used
in the economic analysis) which provided a range of charges based on volume, with
increasing discount offered for higher volume. The other manufacturers did not refer to any
such contractual arrangements in their submissions. The EAG approach therefore used the

most reliable data available and thus minimised our assumptions.

The component costs included in the base case are summarised in Table 109 and explained

in further detail below. Full calculations are provided below.

Table 109: Components of testing costs (base case)

Triage Elecsys sFlt- | BRAHMS Kryptor
PIGF test 1/PIGF ratio sFIt-1/PIGF ratio
Cost of test kit Yes - Yes

Cost component
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Charge per reportable test (includes

capital, maintenance and equipment - Yes -
costs)
Machine costs Yes - Yes
Service charges and maintenance

Yes - Yes
costs
Equipment (laboratory materials and

Yes - Yes
consumables)
Staff time for training Yes Yes Yes
Staff time to perform and analyse test

Yes Yes Yes
and staff time for quality control
Phone calls to communicate test

Yes Yes Yes

results

Cost per test kit

Triage PIGF test: cost of £1,000 (provided by the manufacturer), with each kit
containing 25 tests — resulting in a cost per test of £40.

BRAHMS Kryptor sFlt-1 / PIGF ratio test: cost of £825 for sFlt-1 reagent kit and £825
for PIGF reagent kit (provided by the manufacturer), with each kit containing 75 tests

— resulting in a cost per test of £22.

Charge per reportable test

Elecsys sFIt-1/PIGF ratio test: charge of £70 per reportable test, as advised by one of
our experts working at a teaching hospital that pays approximately this charge for the
Elecsys sFlt-1/PIGF ratio test. A reportable test consists of those that gives a reliable
result for patients (excluding those used for machine calibration, quality control, and
retests). An estimated 60-70% of tests conducted are reportable, according to our
expert.

This charge is based on the €411 machine which could also be used for Down’s
syndrome but wasn’t currently. One of our experts suggested that around 73% of
NHS laboratories use multi-purpose €602 or €811 machines compared to 27% using
the e411 based on UKNEQAS data, however it is not known whether hospitals using
these larger multi-purpose machines may face similar or different charges.

Typically, bigger hospitals generating a large volume of tests may be able to

negotiate more favourable contracts.
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To calculate the following costs (machine, maintenance, laboratory material, training, staff
time and phone calls), we assumed that 365 PIGF tests were run per machine per year
(based on expert advice). However, some laboratories would run these tests only weekly
whilst others run the tests more than once per day, resulting in a relatively crude estimate of
number of tests per machine per year. This figure was based on a general hospital. Where
capital costs have been annuitized, these have been applied as per NICE Diagnostic
Guideline 312”8 and NICE Diagnostic Guideline 39,2’° assuming a lifetime of 10 years

discounted at 3.5%.

Machine costs:

o Triage PIGF test: cost of £1,400 (provided by the manufacturer). This cost was
annuitized with an assumed lifetime of 10 years, using a discount rate of 3.5%,
resulting in an annuity factor of 8.32 and a cost per year of £168 — resulting in a cost
per test of £0.46.

o BRAHMS Kryptor sFit-1/PIGF ratio test: cost of £35,000 for Kryptor Compact Plus
machine and £49,000 for Kryptor Gold machine (provided by the manufacturer).
These costs were annuitized with an assumed lifetime of 10 years, using a discount
rate of 3.5%, resulting in an annuity factor of 8.32 and a cost per year of £4,208 for
Kryptor Compact Plus and £5,892 for Kryptor Gold. Based on data from the
manufacturer (JJ il of 1aboratories use Kryptor Compact Plus), we assumed that
the BRAHMS Kryptor sFit-1/PIGF ratio test is performed in the Kryptor Compact Plus
machine for base case. We know from the manufacturers that Kryptor machines run
many tests, not only the sFit-1/PIGF ratio test. Due to lack of better evidence, we
here assume the apportion of the ratio test to be 1 in 4000 tests (0.025%) as
informed by one of our experts for the apportion of the ratio test in Roche e801

machines — resulting in a cost per test of £0.003.

Annual service charge/maintenance:
e Triage PIGF test: cost of £259 after the second year of contract (provided by the
manufacturer) — resulting in a cost per test of £0.64.
o BRAHMS Kryptor sFlt-1/PIGF ratio test: cost of £5,000 after the second year of

contract (provided by the manufacturer) — resulting in a cost per test of £0.003.

Cost of laboratory material (include quality control costs):
e Triage PIGF test: includes cost of reagents for quality control. Two reagents are

needed and each costs £50 (provided by the manufacturer). According to our
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experts, some laboratories perform monthly quality control (use 3 units of each
reagent) while others perform it weekly (use 11 units of each reagent). The two
options were assumed to be adopted in equal proportions (50% each) — resulting in a
cost per test of £1.92.

BRAHMS Kryptor sFlt-1/PIGF ratio test: includes cost of reagents for calibration and
quality control and consumables. The unit cost of each material as well as the
number of units required per year were provided by the manufacturer resulting in a
cost per test of £21.04.

Costs of training:

All manufacturers provide free training. However, we have incorporated the cost of
NHS personnel time spent on training. The personnel cost was assumed to be that of
a healthcare scientist derived from Unit Costs of Health and Social Care 2020 with an
annual salary of £31,240. This was deemed a valid proxy for biomedical scientists
who run the analysers and clinical scientists who interpret the results (comments
from committee member). We note that nurses/midwives could also be involved in
the process of PIGF testing but the differences between the annual salaries of a
nurse and a healthcare scientist are small according to Unit Costs of Health and
Social Care 2020 and therefore it is not likely to affect model outcomes. An average
of 253 working days per year with seven work hours per day was assumed.
According to expert opinion, approximately three biochemists per site would be
trained for half a day (3 hours) per year. Therefore, an estimate of 9 hours for training

per site per year was used for the three tests resulting in a cost per test of £0.43.

Staff costs for performing test and quality control:

As above, the personnel cost was assumed to be that of a healthcare scientist.

An estimate of 0.08 hours (5 minutes) to prepare and perform one test was used.
This refers to the average time spent preparing and performing one Elecsys sFlt-
1/PIGF ratio test as informed by one of the EAG experts. Similarly, ThermoFisher
provided the same estimate for the BRAHMS Kryptor sFlt-1/PIGF ratio test. Since
these are both ratio tests, we assumed that half the time is needed to perform a PIGF
test only (0.04 hours).

An estimate of 41 hours per year to quality control testing was used. This estimate
was provided by Quidel. Therefore, we assumed twice the time is needed for the
Elecsys and BRAHMS Kryptor sFIt-1/PIGF ratio tests.
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Triage PIGF test: 0.04 hours to prepare and perform one test and 41 hours per year
to quality control testing resulting in a cost per test of £2.67.

Elecsys sFlt-1/PIGF ratio test or the BRAHMS Kryptor sFlt-1/PIGF ratio test: 0.08
hours to prepare and perform one test and 82 hours per year for quality control

testing— resulting in a cost per test of £5.33.

Other costs:

We assumed that the results of tests performed in laboratories were communicated
to patients via phone calls. We assumed a cost per phone call of £3.47. This has
been previously used in NICE Diagnostic DG36.2%°

Triage PIGF test: the manufacturer informed that around 50% of tests were
performed in laboratories and the other 50% were performed at the point of care. For
the base case, we considered that all tests were run in laboratories, therefore one
phone call per test is required, resulting in a cost per test of £3.47.

Elecsys sFlt-1/PIGF ratio test and BRAHMS sFlt-1 KRYPTOR/ BRAHMS PIGF plus
KRYPTOR PE ratio test: both these tests are performed in laboratories, therefore
one phone call per ratio test is required — resulting in a cost per test of £3.47.

For the purposes of modelling the costs of biomarker tests, assuming that some tests
are performed at the point of care impacts the cost of informing the patient about test
results and also the cost of quality control per test. One of our experts informed that
more time for quality control per test would be necessary when tests are performed
at the point of care. For the purposes of modelling the management of women with
pre-eclampsia, we assumed this has a negligible impact as it is assumed that other
tests are concurrently awaited from the labs.

We assumed no costs were incurred for antenatal appointments, as no extra
appointments are needed to collect blood samples for PIGF testing. Based on clinical
expert advice, blood samples are usually routinely collected and tested for several
biomarkers (including the PIGF ones). Hence, no staff costs for collecting blood were
included.

Based on expert opinion, we also considered that usually samples are transported to
laboratories in existing transports. Therefore, no transportation costs were added to
the cost of the tests.

Our costs do not contain an overhead charge for the use of hospital lab space given

we were unable to obtain an estimate of this cost.
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Triage PIGF test costs amounted to £50, Elecsys sFlt-1/PIGF ratio test to £79 and BRAHMS
Kryptor sFlt-1/PIGF ratio test to £562. The main difference in costs between the tests came

from the cost per kit and from the cost of laboratory materials (including quality control).

Our estimated cost of the Elecsys sFIt-1/PIGF ratio test is generally consistent with external
sources. Vatish and colleagues'® reported a cost of £65, although it is unclear what this
figure includes. Another expert advising the EAG estimated a cost between £90 and £110
noting it was the “most expensive diagnostic test” at his hospital. We considered this higher

value (£110) in our scenario analysis.

The studies by Duhig and colleagues® and Duckworth and colleagues®® reported the cost of
the Triage PIGF test as £70 and £50, respectively, although they clarified that it only includes
the cost of the test itself, which was provided by the manufacturer. This figure is somewhat

higher than our estimate therefore is considered in a scenario analysis.

Table 110 Cost breakdown of Quidel Triage PIGF test

Cost component Price Cost per | Rationale/Formula
test
Test kit £1,000 £40 price/number of tests in kit (n=25)
Machine
Quidel Triage Meter Pro £1,400 £0.46 lifetime=10y; discount rate= 3.5%

cost per year (£168)/number of tests per
year (n=365)

Laboratory material

Quidel Triage PIGF £50 number of units per year: 6 (monthly QC) or
Control L1 £1.92 22 (weekly QC)

Quidel Triage PIGF £50 proportion of labs with monthly QC: 50%
Control L2 price*number of units per year/number of

tests per year (n=365)

Annual Service Charge

Year 1 £0 lifetime=10y
£0.64 . .

Year 2+ £959 [(price Year 1*1/10) + (price Year
2*9/10)]}/number of tests per year (n=365)

Training

Standard training £0 £0 Quidel provides training for free

Staff time £17.43 £0.43 Salary of a healthcare scientist per hour =
£17.43
Time spent in training per year: 3h*3
persons=9h
Cost of training per year (£17.43*9h)/number
of tests per year (n=365)

Staff
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Staff who process £17.43 £1.39 Salary of healthcare scientist per hour/time

samples in lab spent per test (0.08h)

Staff who perform device | £17.43 £1.97 Time spent per device QC per year: 41h

QcC Cost of device QC per year
(£17.43*41h)/number of tests per year
(n=365)

Other costs

Phone calls £3.47 £3.47 Proportion of tests processed in labs: 100%
(100%*365=365 tests)
Cost per year (£3.47*365)/number of tests
per year (n=365)

TOTAL £49.58

QC, quality control

Table 111 Cost breakdown of Roche Elecsys sFlt-1/PIGF ratio test

Cost component Price Cotztsi)er Rationale/Formula

Cost per reportable test NA £70 Assumption as informed by one of
our experts

Training

Standard training £0 £0 Roche provides training for free
Salary of a healthcare scientist per
hour = £17.43
Time spent in training per year:

Staff time £17.43 £0.43 3h*3 persons = 9h
Cost of training per year
(£17.43*9h)/number of tests per
year (n=365)

Staff

. Salary of healthcare scientist per

Staff who process samples in lab £17.43 £1.39 hour/time spent per test (0.08h)
Time spent per device QC per
year: 82h

Staff who perform device QC £17.43 £3.94 Cost of device QC per year
(£17.43*82h)/number of tests per
year (n=365)

Other costs
Proportion of tests processed in
labs: 100% (100%*365=365 tests)

Phone calls £3.47 £3.47 Cost per year (£3.47*365)/number
of tests per year (n=365)

TOTAL £79.23

NA, not applicable; QC, quality control

Table 112 Cost breakdown of ThermoFisher BRAHMS sFIt-1 KRYPTOR/ BRAHMS
PIGF plus KRYPTOR PE ratio test

Cost component

Price

Cost per
test

Rationale/Formula

Test kits
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BRAHMS sFit-1 KRYPTOR £825 £11 price/number of tests in kit (n=75)
BRAHMS PIGF plus KRYPTOR £825 £11 price/number of tests in kit (n=75)
Machine
lifetime=10y; discount rate= 3.5%
cost per year (£4,208)/number of tests
Kryptor Compact Plus £35,000 £0.003 per year (n=365)
Apportion of pre-eclampsia share =
0.025%
Annual Service Charge
lifetime=10y
Year 1 £0 [(price Year 1*1/10)+(price Year
£0.003 2*apportion of pre-eclampsia
Year 2+ £5,000 share*9/10))/number of tests per year
(n=365)
Laboratory material
Price*number of units per year
giﬁ‘HMS sFlt-1 plus KRYPTOR £97.16 £2.40 (n=9)/number of tests per year
(n=365)
Price*number of units per year
giﬁ‘HMS PIGF plus KRYPTOR £97.16 £1.33 (n=5)/number of tests per year
(n=365)
Price*number of units per year
g’éAHMS sFlt-1 plus KRYPTOR £124.77 £7.86 (n=23)/number of tests per year
(n=365)
Price*number of units per year
g’éAHMS PIGF plus KRYPTOR £124.77 £7.86 (n=23)/number of tests per year
(n=365)
Price*number of units per year
Kryptor Buffer £48.28 £0.40 (n=3)/number of tests per year
(n=365)
Price*number of units per year
Kryptor Compact Solution 1 £33.26 £0.09 (n=1)/number of tests per year
(n=365)
Price*number of units per year
Kryptor Compact Solution 2 £33.26 £0.00 (n=0)/number of tests per year
(n=365)
Price*number of units per year
Kryptor Compact Solution 3 £33.26 £0.27 (n=3)/number of tests per year
(n=365)
Price*number of units per year
Kryptor Compact Solution 4 £33.26 £0.27 (n=3)/number of tests per year
(n=365)
Price*number of units per year
Kryptor Compact DILCUP £64.58 £0.18 (n=1)/number of tests per year
(n=365)
Price*number of units per year
Kryptor Compact REACT £137.78 £0.38 (n=1)/number of tests per year
(n=365)
Training
Standard training £0 £0 ;I;zzrmoFisher provides training for
Salary of a healthcare scientist per
hour = £17.43
Staff time £17.43 £0.43 Time spent in training per year: 3h*3

persons = 9h
Cost of training per year
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(£17.43*9h)/number of tests per year
(n=365)

Staff
taff who pr mples in | f healthcar ientist per

Saffunoprocess sameles 1| pi74q | 100 | Saoffemthcae soentet e
Time spent per device QC per year:
82h

Staff who perform device QC £17.43 £3.94 Cost of device QC per year
(£17.43*82h)/number of tests per year
(n=365)

Other costs
Proportion of tests processed in labs:
100% (100%*365= test

Phone calls £3.47 £3.47 C%gtA) p(eroyoegr?gg_g%géilr?amber of
tests per year (n=365)

TOTAL £52.28

QC, quality control
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National Institute for Health and Care Excellence

DIAGNOSTICS ASSESSMENT
PROGRAMME

Evidence overview

PLGF-based testing to help diagnose suspected pre-
eclampsia (update of DG23)

This overview summarises the key issues for the diagnostics advisory
committee’s consideration. This document is intended to be read with the final

scope issued by NICE for the assessment and the diagnostics assessment

report. There is a glossary of terms in appendix B.
1 Background

1.1 Introduction

This is an assessment of the clinical and cost effectiveness of the following

PIGF (placental growth factor)-based tests:

e the Triage PLGF test

e Elecsys immunoassay sFit-1/PLGF ratio

e DELFIA Xpress PLGF 1-2-3 test (with or without DELFIA Xpress sFlt-1
test)

e BRAHMS sFlt-1 Kryptor/PLGF plus Kryptor PE ratio.

The assessment is of their use in addition to clinical assessment to help

diagnose pre-eclampsia in the second and third trimesters of pregnancy.

Using PLGF-based tests in addition to current clinical practice could help
make decisions about the care of women with suspected pre-eclampsia (that
is, who have some symptoms of pre-eclampsia but not enough to confirm a
diagnosis). For example, they could allow women who have pre-eclampsia

ruled out with the PLGF-based test to receive outpatient care instead of being
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admitted to hospital. They could also ensure that women who have pre-
eclampsia diagnosed (ruled in) are monitored more frequently or admitted to

hospital earlier to receive the most appropriate care.

This assessment is an update of NICE diagnostics guidance 23 (DG23).

DG23 recommended the Triage PLGF test and the Elecsys immunoassay
sFIt-1/PLGF ratio test, with standard clinical assessment and subsequent
clinical follow up, to help rule out pre-eclampsia in women presenting with
suspected pre-eclampsia between 20 weeks and 34 weeks plus 6 days of
pregnancy. When pre-eclampsia was not ruled out using a PLGF-based test
result, DG23 recommended that the result should not be used to diagnose
(rule in) pre-eclampsia. DG23 did not recommend the DELFIA Xpress PLGF
1-2-3 test and BRAHMS sFlt-1 Kryptor/BRAHMS PLGF plus Kryptor PE ratio

for routine adoption in the NHS. Further research was recommended on:

e Using repeat PLGF-based testing in women presenting with suspected
pre-eclampsia between 20 weeks and 34 weeks plus 6 days of pregnancy,
who had had a negative PLGF-based test result.

e Using the Triage PLGF test and Elecsys immunoassay sFlt-1/PLGF ratio,
with standard clinical assessment, to rule-in pre-eclampsia. Specifically,
how this would affect management decisions on time to delivery and the

outcomes associated with this.

The diagnostics advisory committee will make provisional recommendations

about these technologies on 15 June 2021.

1.2 Scope of the assessment

Decision question

What is the clinical and cost effectiveness of the Triage PLGF test, Elecsys
immunoassay sFlt-1/PLGF ratio, DELFIA Xpress PLGF 1-2-3 test (with or
without DELFIA Xpress sFlt-1 test) and BRAHMS sFlt-1 Kryptor/PLGF plus
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Kryptor PE ratio when used in addition to clinical assessment to diagnose pre-

eclampsia in the second and third trimesters of pregnancy?

Populations

Women between 20 weeks and 36 weeks plus 6 days of pregnancy who have

suspected pre-eclampsia.
If data permits, subgroup analyses could be done for women:

o between 20 weeks and 34 weeks plus 6 days of pregnancy
e between 35 weeks and 36 weeks plus 6 days of pregnancy

e with chronic hypertension

¢ with severe hypertension (BP of 160/110 mmHg or more)

o with pre-existing or gestational diabetes
e with renal disease
¢ with an autoimmune disease

¢ with a multiple pregnancy (for example, twin or triplet pregnancy).

Test results may be affected by ethnicity and maternal weight. If data are

available these variables should be taken into account.

Interventions

Use of the following tests to help diagnose pre-eclampsia and make

subsequent decisions about care (in addition to any clinical assessments):

Triage PLGF test

Elecsys immunoassay sFlt-1/PLGF ratio

DELFIA Xpress PLGF 1-2-3 test with or without DELFIA Xpress sFlt-1 test
BRAHMS sFlt-1 Kryptor/PLGF plus Kryptor PE ratio.

Use of the interventions should be assessed when used once per episode of
suspected pre-eclampsia, and when the interventions are also used for repeat

testing of women who have had an initial PLGF-based test for suspected pre-
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eclampsia that was negative, and who have no additional signs or symptoms

of possible pre-eclampsia.

Comparator

No further assessment (that is, beyond clinical assessments already done,
such as blood pressure measurement, urinalysis and fetal monitoring) to help
make a decision about a diagnosis of pre-eclampsia and subsequent

decisions about care.

Healthcare setting

Secondary care

Outcomes

Intermediate measures for consideration may include:

e diagnostic accuracy (including positive and negative predictive values)
e concordance between tests

e prognostic accuracy

e time to test result

e impact of test result on clinical decision making

o test failure rate

¢ time to diagnosis

e proportion of women diagnosed with pre-eclampsia

¢ time to onset of pre-eclampsia and/or eclampsia

e proportion of women returned to less intensive follow up

e number of women admitted to hospital/length of inpatient hospital stay
o time to delivery

e gestation at diagnosis of pre-eclampsia

¢ use of antihypertensive drugs.
Clinical outcomes for consideration may include:
e maternal morbidity and mortality
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o fetal morbidity and mortality

e neonatal morbidity and mortality.

Patient-reported outcomes for consideration may include health-related quality

of life.

Costs will be considered from an NHS and Personal Social Services

perspective. Costs for consideration may include:

e costs of equipment, reagents and consumables

¢ cost of staff and associated training

e medical costs arising from testing and care such as hospital stay

e medical costs arising from adverse events including those associated with

false test results and inappropriate treatment.

The cost effectiveness of interventions should be expressed in terms of

incremental cost per quality-adjusted life year.

Time horizon

The time horizon for estimating clinical and cost effectiveness should be long
enough to reflect any differences in costs or outcomes between the

technologies being compared.

Further details, including descriptions of the interventions, comparator, care

pathway and outcomes, are in the final scope for DAP53.

2 The evidence

This section summarises data from the external assessment group’s (EAG)

diagnostics assessment report.

2.1 Clinical effectiveness

The EAG did a systematic review to identify evidence on the clinical
effectiveness and diagnostic accuracy of PLGF-based testing to diagnose pre-

National Institute for Health and Care Excellence
Overview - PLGF-based testing to help diagnose suspected pre-eclampsia (update of DG23)
Issue date: June 2021 Page 5 of 50


https://www.nice.org.uk/guidance/gid-dg10040/documents/final-scope

eclampsia in the second and third trimesters of pregnancy. Test evaluations

included in the review were categorised as either:

e Add-on tests, which used the results of the PLGF-based test alongside
standard clinical assessment to inform clinical management. Some of these
add-on studies included a separate trial arm, in which the results were
concealed (that is, they were not used in clinical decision making).

e Standalone tests, which used the results of the PLGF-based test to directly
predict pre-eclampsia or other related outcomes without taking into account

standard clinical assessment.

The EAG prioritised the add-on studies because they directly addressed the
decision problem, and classed the standalone studies as supporting evidence.
Full details of the systematic review and the selection criteria are available

from page 36 in the diagnostics assessment report.

Overview of included studies

Seventeen studies (reported in 38 publications) met the selection criteria for
the systematic review. Seven were categorised as add-on test assessments
and 10 were standalone assessments. There is an overview of the studies in

table 1 of the diagnostics assessment report (page 43).

Of the included studies, 6 evaluated the Triage PLGF test (3 add-on and 3
standalone), 11 evaluated the Elecsys immunoassay sFIt-1/PLGF ratio test (3
add-on and 8 standalone), and 2 evaluated the BRAHMS sFlt-1
Kryptor/BRAHMS PLGF plus Kryptor PE ratio test (1 add-on and 1
standalone). One study evaluated the DELFIA Xpress sFlt-1 test as a

standalone test; none evaluated it alongside standard clinical assessment.

Of the 7 add-on test studies, 5 were prospective and 2 were retrospective.
Two of the prospective studies were randomised controlled trials (RCTs:
PARROT and INSPIRE). Three of the add-on test studies, PARROT,
MAPPLE (Triage PLGF) and INSPIRE (Elecsys sFlt-1/PLGF ratio) included a
comparison between a test result-revealed arm and a test result-concealed
National Institute for Health and Care Excellence
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arm. This was either as separate randomised trial arms (PARROT and
INSPIRE) or as an indirect unadjusted comparison (MAPPLE). The PreOS
study compared intended clinical decisions, recorded both before and after
the Elecsys sFlt-1/PLGF ratio result was known. The intended procedures
could then be amended after the sFit-1/PLGF ratio result had been revealed.
The 2 retrospective cohort studies were both single cohort analyses, 1 of
multiple pregnancies only (Binder 2020) and 1 was a conference abstract
done outside the UK (Andersen 2019). Most of the add-on test studies were in
Europe (Germany, Austria, Denmark and the UK), although the MAPPLE
study had 1 Australian site. The PARROT and INSPIRE studies were done in
the UK.

Details of the studies’ designs are in table 2 (add-on studies) and table 3

(standalone studies) of the diagnostics assessment report.

The EAG said that the studies included in the systematic review were
heterogeneous in terms of gestational age, criteria used to define pre-
eclampsia, how outcomes were defined, and whether test results were

revealed or concealed. Therefore, the EAG did not do any meta-analyses.

Add-on test use

The add-on studies varied slightly in their approach to testing, in terms of:

timing of the test

cut-off values used

how the revealed test results were used to inform in patient care

definitions of pre-eclampsia.
Details are in table 4 of the diagnostics assessment report (page 52).

All studies used the cut-offs recommended by the respective manufacturers.
The Binder (2020) study also investigated ratio cut-offs of over 80 and over 67
and intermediate values of 38 to 80 and 38 to 67 because it was investigating
different sFlt-1/PLGF ratio measures in twin pregnancies.
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Overview of suspected pre-eclampsia in the add-on test study

populations

In 6 of the add-on test studies all patients had suspected pre-eclampsia:
PARROT, MAPPLE, Ormesher (2018), INSPIRE, PreOS, Binder (2020). The
MAPPLE and Ormesher (2018) studies included suspected fetal growth
restriction as a presenting condition. Fetal growth restriction was considered
to be a sign of suspected pre-eclampsia because the current NICE guidance
includes ‘suspected fetal compromise’. The Anderson (2019) study included
high-risk pregnancies referred for observation of pre-eclampsia but did not
report what constituted high risk. Full details of suspected pre-eclampsia in
the study populations are in tables 6 and 7 of the diagnostics assessment

report.

Standalone test use

An overview of the diagnostic test assessments done in the standalone

studies is in table 5 of the diagnostics assessment report (page 54).
Quality assessment of studies

Test accuracy in the add-on studies

The risk of bias and applicability of test accuracy data in the add-on studies
was assessed using the QUADAS 2 tool. An overview of the QUADAS 2

assessment is in table 9 of the diagnostics assessment report (page 69).

RCTs clinical effectiveness outcomes

The risk of bias with respect to the clinical effectiveness outcomes of the
PARROT and INSPIRE studies was assessed using the Cochrane risk of bias
tool for randomised trials (version 1). The EAG said that overall, both trials
could be considered to be a low risk of bias, but there were 2 criteria in each
trial with a high risk of bias. Both trials were considered to be at high risk of
performance bias because of the revealed nature of the PLGF testing,

because it was not possible to blind the clinicians or study participants to the
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intervention and comparator status. The PARROT trial was also considered at
high risk of bias for concealment of the random allocation, although the EAG
noted that it was unlikely that the results were affected by selection bias. The
EAG said that the INSPIRE trial was considered at high risk of selective
reporting because results were not presented for all the intended outcome
measures in the trial protocol. These included fetal growth and total blood
count. The EAG also said that the trial reported the appearance, pulse,
grimace, activity, and respiration (APGAR) score at delivery, maternal

abruption, maternal pulmonary oedema, eclampsia, maternal estimated blood

loss at delivery and small for gestational age, which were not listed in the

protocol.

Clinical outcomes

The EAG considered that the PARROT and INSPIRE RCTs provided the most
rigorous and comprehensive evidence on the impact of PLGF-based testing
(alongside standard clinical assessment) on clinical effectiveness outcomes.
Both trials were in the UK. The EAG therefore prioritised PARROT and
INSPIRE to inform the assumptions and input parameters used in the base

case economic modelling.

The PARROT trial
The PARROT trial was a stepped wedge cluster RCT of the Triage PLGF test

done in 11 UK maternity units with 1,023 women with suspected pre-
eclampsia who were between 20 weeks and 36 weeks plus 6 days of
pregnancy. Initially usual care was used to assess and manage pre-
eclampsia, with the PLGF result concealed from clinicians. The units were
then randomised over time to reveal the PLGF test results to clinicians, who
used the results alongside usual care to make clinical decisions. Usual care

followed local hospital practice, NICE’s guideline on diagnosing and managing

hypertension in pregnancy and national guidance on managing fetuses

suspected to be small for gestational age. When revealed testing took place,
clinicians used a clinical management algorithm that integrated the PLGF test

National Institute for Health and Care Excellence
Overview - PLGF-based testing to help diagnose suspected pre-eclampsia (update of DG23)
Issue date: June 2021 Page 9 of 50


https://www.nice.org.uk/guidance/ng133
https://www.nice.org.uk/guidance/ng133

result with NICE’s hypertension in pregnancy guideline, with guidance on
clinical decisions to take depending on the PLGF result. The algorithm used in
the PARROT trial is in appendix 8 of the diagnostics assessment report (figure
10). The algorithm defined a PLGF result of less than 12 picograms per ml as
very low and instructed clinicians to assess as pre-eclampsia (rule in). A
PLGF result of 12 to 100 picograms per ml was considered low and increased
surveillance was considered. PLGF values of more than 100 picograms per ml

were considered normal and clinicians continued with usual management.

The number of women with pre-eclampsia in the revealed and concealed
arms was 205 (36%) and 155 (35%), respectively.

Results for the trial’s primary outcome, median days to diagnosis, were:

e 1.9 days (interquartile range [IQR] 0.5 to 9.2) for the revealed PLGF test
result (n=573)
e 4.1 days (IQR 0.8 to 14.7) for the concealed PLGF test result (n=446).

The time ratio was 0.36 (95% CI1 0.15 to 0.87; p=0.027).

A summary of the rest of the key findings from the PARROT trial is in tables 1
to 3.

Table 1 Time to delivery and preterm delivery in the PARROT trial

Outcome Revealed Concealed | Difference
PLGF test | PLGF test
result result
n=573 n=446
Time to delivery (all 19.0 (3.1) 17.8 (3.1) Ratio of means 1.10

diagnoses), days, geometric
mean (SD)

(Used in the EAG’s economic
model base case)

Preterm deliveries under 37 234/573 (41) | 167/446
weeks, n/N (%) (37)

(C1 0.99 to 1.24)

Paper states no
differences
observed

Abbreviations: ClI, confidence interval; EAG, external assessment group;

PLGF, placental growth factor; SD, standard deviation.
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Table 2 Maternal outcomes in the PARROT trial

Outcome Revealed Concealed | Difference
PLGF test | PLGF test
result result
n=573 n=446
Number of nights in inpatient | 7.43 (0.36) 7.26 (0.38) | -0.06 (type of
care, mean (SE) statistic not
reported) (95% CI
-0.22 t0 0.09)
Number of women with 22/573 (4) 24/446 (5) Adjusted OR 0.32,
adverse outcomes, defined 95% CI 0.11 to 0.96;
by the fullPIERS consensus, p=0.043
n/N (%)
(Used in the EAG’s economic
model base case)

Abbreviations: Cl, confidence interval; EAG, external assessment group; OR,

odds ratio; PLGF, placental growth factor; SE, standard error.

Table 3 Perinatal and neonatal outcomes in the PARROT ftrial

Outcome Revealed Concealed | Difference
PLGF test | PLGF test
result result
n=573 n=446
Neonatal unit admission, % 34.0 32.7 Paper states no
(n/N) (195/573) (146/446) differences
observed
Number of nights in neonatal | 22.1 (25.9); | 24.6 (35.2); | Not reported
unit mean (SE) N=573 N=446
Number of nights in SCBU, 14.7 (14.4); 13.09 Paper states no
mean (SE) N=573 (12.6); difference between
N=446 groups
Number of inpatient nights in | 15.2 (1.7) 24.2 (3.8) Mean difference
ICU or HDU, mean (SD) -10.6 (95% Cl
-20.81 t0 -0.47)
Perinatal adverse outcomes, | 86/573 (15) | 63/446 (14) | Adjusted OR 1.45,
n/N (%) (post-hoc) 95% C1 0.73 t0 2.90
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Outcome Revealed Concealed | Difference
PLGF test | PLGF test
result result

n=573 n=446
Perinatal deaths, n/N (%) 6/573 (1) 4/446 (1) Adjusted OR 1.00,

(Used in the EAG’s economic 95% Cl1 0.61t0 1.63
model base case and
categorised as stillbirth,
neonatal death and in-
hospital death)

Late neonatal deaths (8 to 27 | 3/573 (1) 1/446 Not reported
complete days of life), n/N (under 1)
(%)

(Used in the EAG’s economic
model base case and
categorised as stillbirth,
neonatal death and in-
hospital death)

Any grade of intraventricular | 7/573 (1) 11/446 (3) Not reported
haemorrhage [perinatal], n/N
(%)

(Used in the EAG’s economic
model base case)
Respiratory distress 78/573 (14) | 54/446 (12) | Not reported
syndrome [perinatal], n/N (%)

(Used in the EAG’s economic
model base case)

Delivery gestation, mean 36.6 (3.0) 36.8 (3.0) Mean difference
weeks (SD) -0.52 (CI-0.63 to
0.73)

Abbreviations: ClI, confidence interval; EAG, external assessment group;
HDU, high dependency unit; ICU, intensive care unit; OR, odds ratio; PLGF,
placental growth factor; SCBU, special care baby unit; SD, standard deviation.

SE, standard error.

Use of the Triage PLGF Test to rule in pre-eclampsia

A Triage PLGF test result of less than 12 picograms per ml, when used alone
and not in addition to standard clinical assessment (that is, the test accuracy
analysis was in the concealed arm only) had a positive predictive value of
44.6% (95% CI 32.3 to 57.5) for predicting pre-eclampsia requiring delivery
within 14 days in a subgroup of women who presented between 20 weeks and
35 weeks of pregnancy.
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Assessment of delivery and related perinatal outcomes

PARROT trial data on the onset of labour and mode of delivery showed that
more women had a pre-labour caesarean section in the revealed arm (40%)
than the concealed arm (35%). More women also had an emergency
caesarean section in the revealed arm (26%) than the concealed arm (21%).
This was consistent across all PLGF level subgroups, with the highest rates

reported in women with PLGF levels under 12 picograms per ml.

The INSPIRE trial

The INSPIRE trial was an RCT of the Elecsys sFlt-1/PLGF ratio test done in a
tertiary referral hospital in the UK. The study included 370 participants with
suspected pre-eclampsia who were between 24 weeks and 37 weeks
pregnant. The design was similar to the PARROT trial but women, rather than
maternity units, were randomly allocated to standard clinical management with
the test result concealed or standard clinical management with the sFlt-

1/PLGF ratio result revealed.

Clinicians followed a clinical management algorithm, and in the revealed
testing group, the sFIt-1/PLGF ratio result was integrated into this. Details of
the INSPIRE trial clinical management algorithm are in appendix 8 of the
diagnostics assessment report (figure 11). The study used cut-offs of 38 or
less to suggest a low risk of developing pre-eclampsia within 7 days and of
more than 38 to suggest elevated risk of developing pre-eclampsia within 7
days. These cut-offs are the same as those recommended by the company for
ruling out or ruling in the development of pre-eclampsia within 1 and 4 weeks,
respectively. The clinical algorithm for the reveal group was considered
alongside clinical features, with women grouped based on blood pressure into
stage 1 (less than 149/99 mmHg), 2 (150/100 to 159/109 mmHg) or 3 (more
than 160/110 mmHg). The algorithm advised the discharge of women with a
ratio of 38 or less unless there were any concerning clinical features. For

women with a ratio of more than 38, those in stage 1 were considered for
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admission for assessment. Women in stage 2 were admitted for assessment

and women in stage 3 were kept as inpatients.

In the trial, 25.2% of women in the revealed testing group and 20.6% in the

concealed testing group were diagnosed with pre-eclampsia.

Results for the trial’s primary outcome, admission for suspected pre-

eclampsia within 24 hours of the test, were:

e 60 out of 186 patients (32.3%) for the revealed PLGF test result
e 48 out of 184 patients (26.1%) for the concealed PLGF test result.

The risk ratio was 1.24 (95% CI 0.89 to 1.70) and the risk difference was 0.06
(95% CI-0.03 to 0.15).

A summary of the rest of the key findings from the INSPIRE trial is in tables 4
and 5.
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Table 4 Maternal outcomes in the INSPIRE trial

used in the EAG’s economic
model base case

Outcome Revealed Concealed | Difference
PLGF test | PLGF test
result result
n=186 n=184
Pulmonary oedema, n/N (%) | 1/186 (0.54) | 1/184 (0.54) | p=0.994
used in the EAG’s economic
model base case
Abruption, n/N (%) 2/186 (1.1) 5/184 (2.7) | p=0.246
used in the EAG’s economic
model base case
Eclampsia 0 0 -

Severe PE
(ACOG criteria), % as a

with PE (n/N)

used in the EAG’s economic
model base case

proportion of those diagnosed

72.3 (34/47)

63.3 (24/38)

9.0 (absolute
percentage
difference as
calculated by
reviewer); p=0.366

Abbreviations: ACOG, American College of Obstetricians and Gynecologists;

EAG, external assessment group; IQR, interquartile range; PE, pre-eclampsia;

PLGF, placental growth factor.

Table 5 Perinatal and neonatal outcomes in the INSPIRE trial

Outcome Revealed PLGF | Concealed PLGF | Difference
test result test result
n=186 n=184

Gestational age (weeks) | 38.4 (37.3 to 38.1(37.11t039.3) | p=0.479

at delivery, median (IQR) | 39.6)

SCBU admission, % (n/N) | 18.3 15.2 p=0.430

Abbreviations: IQR, interquartile range; SCBU, special care baby unit.

The INSPIRE trial did not report any data on neonatal or perinatal mortality.

Use of the Elecsys sFIt-1/PLGF ratio test to rule in pre-eclampsia

In a post-hoc analysis of the revealed arm the trial reported that an Elecsys

sFIt-1/PLGF ratio test cut-off of more than 38 had a positive predictive value of

0.411 (95% CI 0.281 to 0.550) for ruling in the development of pre-eclampsia
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within 1 week of testing, when it was used alone (that is, not in addition to

standard clinical management).

Maternal adverse outcomes

The INSPIRE study reported the frequency of a select number of outcomes.
These are summarised in table 25 of the diagnostics assessment report (page
94). No statistically significant differences were observed between trial arms
for these outcomes. However the EAG said that these results should be
interpreted with caution because the study was not powered to detect

differences for these outcomes.

Assessment of delivery and related perinatal outcomes

No data on delivery mode and preterm delivery were reported in the INSPIRE

trial.

MAPPLE and PreOS add-on studies

Of the remaining add-on test studies, the 3 single arm observational cohort
studies (Binder 2020, Ormesher 2018 and Andersen 2019) did not assess the
effect of using the PLGF or sFlt-1/PLGF ratio tests on clinical outcomes
because they did not have a control arm. Therefore, in addition to the
PARROT and INSPIRE trials, the EAG focused on a selection of clinical
outcomes reported in the 2 other add-on studies, which compared the tests
alongside standard clinical assessment with standard clinical assessment
only: the MAPPLE study (Triage PLGF test) and PreOS study (Elecsys sFlt-
1/PLGF ratio test). No clinical outcome data were available for the BRAHMS
Kryptor sFIt-1/PLGF ratio test or DELFIA Xpress PLGF tests. Outcome data

from these trials are in the diagnostics assessment report on pages 90 to 107.

Assessment of test accuracy

Details of the assessment of test accuracy from the add-on studies are on

pages 78 to 85 in the diagnostics assessment report.
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In its economic model, the EAG modelled the BRAHMS Kryptor sFlt-1/PLGF
ratio test. It used the.same modelsparameters (except test cost) as the
Elecsys test based en‘an @ssumption of equal predictive accdracy, in line with
Salahuddin et al. (2016). Salahuddin‘et.al. reported accuraey fersprediction of
adverse events within 2 weeks for the BRAHMS and Elecsys tests by
reanalysing frozen samples from the ROPE cohort study. The EAG said that
this study estimated ansidenticaharea under thescurverfor the 2 testspusing a

model that alsa accounted for systolic bleod pressure and proteinuria.

Assessment of the predictive concordance between tests

The EAG identified 11 studies that cempared 2 or more of the Triage PLGF,
Elecsys, BRAHMS Kryptor and DELFIA Xpress PLGF 1-2-3 tests. No studies
compared all 4 tests. Details are in table 72, appendix 4 of the diagnostics

assessment report.

In asstudy ofghealthy. pregnant,Ghinese womengChengset,al. (2019) identified
inter-test differences in determining measured PLGF ‘and sFilt-1
concentrations and concluded that the rule in/rule out decision levels are test-
specific and not interchangeable. The rule out and rule in cut-offs of the
Elecsys sFiIt-1/PLGF/ratio of 38 and 110 respectively were estimated t6 have
equivalent values of 55 and 188 for the BRAHMS Kryptor sFit-1/PLGF ratio
test. The manufacturer of the BRAHMS Kryptor sFlt-1/PLGF ratio test

recommends a cut-off of 85.

The COMPARE study (McCarthy et al. 2019) was a secondary analysis of
PLGF samples from women in the PEACHES study and in parts 1 and 2 of
the PELICAN study who presented with suspected pre-eclampsia or a
suspected small for gestational age fetus before 37 weeks of pregnancy. This
study compared the commercially recommended cut-offs for the Triage PLGF
test (less than 100 picograms per ml), Elecsys sFlt-1/PLGF ratio (over 38) and
an optimally derived cut-off for the DELFIA Xpress PLGF 1-2-3 test (less than
150 picograms per ml). The DELFIA cut-off was determined by the study
authors based on producing the same number of positive results (without
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knowing if they were true or false positive) as the Triage PLGF test. McCarthy
et al. concluded that the tests’ ability to predict delivery within 2 weeks did not
differ significantly when using the specified cut-offs, with areas under the ROC
curve similar among the tests. The EAG noted that the population analysed in
the COMPARE study did not fully match the NICE scope because it
comprised women suspected of having pre-eclampsia and women suspected

of having a small for gestational age baby.

Another secondary analysis study by Giblin et al. (2020) analysed PLGF
samples from the same population as the COMPARE study. Giblin et al.
reported the test performance statistics (sensitivity, specificity, PPV, NPV and
likelihood ratios) for PLGF or the sFIt-1/PLGF ratio for predicting delivery
within 14 days using the Triage PLGF, Elecsys sFlt-1/PLGF ratio and DELFIA
Xpress tests. They concluded that the Triage and Elecsys tests have slightly
different sensitivities and specifies, but AUCs were similar and the tests had

similar clinical applicability for prediction of delivery.

Health-related quality of life outcomes

No health-related quality of life outcomes were reported in the published
studies. The ongoing PARROT Ireland trial is assessing health-related quality

of life.

Ongoing studies

The EAG identified 7 ongoing studies that are likely to meet the eligibility

criteria for the systematic review, at least 5 of which are RCTs:

4 studies of the Elecsys test
1 study (PARROT Ireland) has completed and is of the Triage PLGF test

1 company study is of the DELFIA Xpress test

1 study (Fernandez Oliva) does not give details of the index test used.
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The PARROT 2 trial will provide data on using repeat PLGF testing. Further
details of the ongoing studies are in appendix 6 of the diagnostics assessment

report.
2.2 Costs and cost effectiveness

Systematic review of cost-effectiveness evidence

The EAG did a systematic review to identify any published economic
evaluations of PLGF-based testing in addition to clinical assessment to
diagnose pre-eclampsia in the second and third trimesters of pregnancy. Full
details of the systematic review results are in the diagnostics assessment
report from page 109. Eleven economic evaluation studies met the inclusion
criteria. Six were evaluations of the Elecsys sFlt-1/PLGF ratio test, 2 were
evaluations of the Triage PLGF test and 2 assessed more than 1 PLGF test
(Elecsys sFIt-1/PLGF ratio, Triage PLGF and BRAHMS sFlt-1
Kryptor/BRAHMS PLGF plus Kryptor). One study did not report which PLGF
test or tests were evaluated. Only 1 model measured the effects in QALYs
(quality-adjusted life years), 2 considered maternal and neonatal outcomes,
and the other 9 concentrated on potential savings from using PLGF-based
testing. Details of the included economic studies are in tables 42 and 43 on

pages 112 to 118 in the diagnostics assessment report.

The studies suggested that including PLGF-based tests alongside usual care
has the potential to reduce maternal adverse events and reduce the number
of women who receive inappropriate treatment (mainly hospitalisation)
because of false positive diagnoses. Six studies reported a cost saving within
a range of £94 to £2,896 per woman tested from having a first PLGF test in
addition to usual care, compared with usual care alone. Five studies reported
a cost saving between £26 and £607 for women who received a retest. One
study (Myrhaug et al. 2020) reported that introducing PLGF-based testing
(Elecsys sFIt-1/PLGF ratio test, Triage PLGF test, BRAHMS Kryptor sFlt-
1/PLGF ratio test along with usual care) was not cost saving, with a cost of
£3,710 per additional correctly identified case of pre-eclampsia. Transition
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probabilities for admission and pre-eclampsia rates were derived from the
INSPIRE study. Details of each study are in appendix 7 of the diagnostics

assessment report (starting on page 240).

Economic analysis

The EAG developed a/de novo economic model to. assess the cost
effectiveness of PLGF:=based testing in“addition to'elinical assessment to

diagnose pre-eclampsia in the second and third trimesters of pregnancy.

Model structure

The model consisted of a'short-term decision tree; incorporating testing and
management of.people with suspected pre-eclampsia,timing and made of
delivery, and maternal and neonatal outcomes. A lifetime time horizon was
used in the base case with the discount rate of 3.5% applied to both costs and
QALYs. A shorter time horizon of up to 6 months post-partum was used in a

scenario analysis.

The EAG said that the model was similar in design to the model that informed

NICE’s 2016 guidance on PLGF-based testing in suspected pre<eclampsia

(DG23). It differs by adopting @ lifetime time horizon and an assessment of the
long=termiimpact'en maternal'andsneonataloutcomes from PhGF-based
testing and associated care. The previous model also used data on sensitivity
and specificity to link to longer-term outcomes, whereas for this assessment

the EAG used data on.clinical outcomesfronmRCTS«
The model has 4 main structural components:

o Stratification of women depending on the risk of pre-eclampsia (low,
intermediate, or high) based on the results of standard clinical assessment
with or without PLGF testing.

e Pregnancy management.

¢ Maternal outcomes (admission to intensive care, extended hospital stay,

and morbidity associated with pre-eclampsia).
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¢ Fetal and neonatal outcomes (admission to intensive care, extended
hospital stay, and,morbidity asseciated with fetal conditions that may be

caused by maternal pre-eclampsia;, with or without early delivery).

The model structure (figure 1) does not include repeat testing of women who

have had an initial negative PLGF-based test for suspected pre-eclampsia.

Because of a lack'of dataforthe BRAHMS sFIt*1 Kryptor/BRAHMS PLGF
plus Kryptor PE ratio test, the EAG modelled, this test using the same data as
the Elecsys sFit-1/PLGF ratio test, only*varying the cost per test. The EAG
said it assumed the Elecsys and BRAHMS test had similar effectiveness,
based on Salahuddin et al. (2016). The EAG did not model the DELFIA
Xpress PLGF 1-2-3 test.

In the base case, current care was modelled according to the 2010 NICE
guideline on managing hypertension and pre-eclampsia (CG107) which
stratifies hypertension into'mild, moderate andésevere! Althoagh CG107'was
replaced in2019by the\NICE guideline ‘en.diagnosing .and managing
hypertension in pregnancy (NG133), the PARROT and INSPIRE trials, which

inform many of the parameters and assumptions in the economic evaluation,

were started before NG 133\ The clinical/managementwalgorithmsofithe
PARROT and INSPIRE frials, incorporating'PLGF testing; are/therefore based
on CG107. The EAG did a scenario analysis that assumed that gestational
hypertension and pre-eclampsia would be managed according to NG133,

which distinguishes between hypertension and severe hypertension.

National Institute for Health and Care Excellence
Overview - PLGF-based testing to help diagnose suspected pre-eclampsia (update of DG23)
Issue date: June 2021 Page 21 of 50


https://www.nice.org.uk/guidance/ng133
https://www.nice.org.uk/guidance/ng133

Figure 1 Model structure
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Risk stratification and pregnancy management

The model assumed that a decision about the care of women with suspected
pre-eclampsia was made at an initial appointment. This was with or without a
PLGF-based test to help identify whotwilhdevelop the fullisymptoms of pre-
eclampsia, and decide'whether to admit to hospital. The distribution of test
results across the women tested, prevalence of pre-eclampsia and level of
hospitalisation were taken from data and assumptions based on clinical
management algorithms-from-ANSPIRE formassessmentof thegElecsys sFlt-
1/PLGEF ratio test and PARROT for the Triage PLGF test. In a scenario
analysis for the Elecsys sFit-1/PLGF ratio test, the EAG used data from the
PreQOS study instead of INSPIRE for the distribution of women by test result,

and the proportions with pre-eclampsia.
The costs of testing were appliedsif-@ PLGF-based test was used.

All women in the model were assumed to have mild, moderate or severe
hypertension. The proportions of each were taken from the INSPIRE trial for
the'Elecsys sFIt-1/PLGF=ratio/test'and fromthe PARRO-trial (for incidence of
severe hypertension) and from Duckworth et al. (for incidence of mild and
moderate hypertension) for the Triage PLGF test. The distribution of women in
the model byshypertensien eategery is in table 55 in the diagnostics

assessment report.

A cost was applied for women admitted to hospital;to include cost of hospital
stay and any assessment and treatment done, which differed by the level of
hypertension and by whether a woman had pre-eclampsia. Time to delivery
also affected the cost of hospitalisation and was modelled using estimates
from the PARROT study. Times varied (for women at high risk of pre-
eclampsia) by whether a PLGF-based test was used or not, gestational age
(up to 35 weeks or between 35 and 37 weeks) and level of hypertension. See

table 56 in the diagnostics assessment report for further detail.

National Institute for Health and Care Excellence
Overview - PLGF-based testing to help diagnose suspected pre-eclampsia (update of DG23)
Issue date: June 2021 Page 23 of 50



For women who were misdiagnosed (false positive or negative), for
management costs the EAG assumed that their care would be according to
the correct classific atieh fai nalf v e tifmepar 4 indorrect ¢ issifcacnn for the
remaining time. To take acsount | f aiyv anxi sty afz se paoitivatedt may
cause, the EAG applied a QALY decrement for women with false positive

results.

For women not adniitl :d t hose tall cCsts were be sed,on the ne hag ‘ment of
gestational hypeitension. Woitien adlow or intermediate risk of pre-eclampsia
were assumed to use the same healthcare resources but those at low risk had
longer time until delivery (based,2n,PARRQT study. data as above; see table

56 in diagnostics assessment re >ort 1)r fi rth ar ¢ atal).

Maternal outcomes

Figure 2 Delivery management and maternal outcomes
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Figure 2 shows a sub-tree for the delivery and maternal outcome component
of the model. Delivery could be by spontaneous labour, induced labour, or
planned caesarean section. The probability of each depended on whether a
PLGF-based test was used or not (from the PARROT trial for both the Triage
PLGF and Elecsys sFIt-1/PLGF ratio tests). For women in spontaneous or
induced labour, mode of delivery could be by vaginal delivery (assisted or
unassisted) or emergency caesarean section. The probability of each differed

by whether labour was spontaneous or induced, whether a PLGF-based test
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was used (PARROT data was used for both tests) and the risk classification of

the women as assessed by the tests.

Different costs and health-related quality of life utilities were incurred by mode
of delivery. Women who had a caesarean section had a lower utility (from
birth to 3 weeks post-partym)ithan women who had a vaginal@delivery. This

was even lower for emergency caesarean section deliveries.

Major maternal complications could occur during delivery. Differences in the
occurrence of these complications between use ofthe Triage PLGF test and
current care were.taken from the PARROT trial (defined by the fullPIERS
consensus), and*for the Elecsys'sFlt-1/PLGF ratio test;"complication rates
were from the INSPIRE trial (the EAG assumed that pulmonary oedema,
abruption and eclampsia were the.major maternal.complications). Occurrence
of a major complication was assumed to lead to a.2-day stay in an intensive
care unit (which has higher costssthan standard postnatal care). A health-
related quality of life utility decrement was also applied for 3 weeks for women

admitted to intensive care.

A preportion of women with' pre-eclampsia=-were assumed to be treated with
magnesium sulfate. The proportion was based on data from the PARROT trial
and differs by risk classification and by whether a PLGF-based test is used or

not.

Fetal/neonatal outcomes

Figure 3 Fetal and neonatal outcomes
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Figure 3 shows a sub-tree for the fetal and neonatal outcome component of
the model. Differences between the incidence of fetal or neonatal mortality
with or without the Triage PLGF test were takenfrom PARRQT. Because of a
lack of data for the Elecsys,sElt-1/PLGE ratio test, the EAG.assumed no
difference in mortality between using this test and current care. A QALY
decrement was applied for mothers whose child dies. If a child dies, the
QALYs they would,have-accrued if they had lived (based on ajlife expectancy

of 80 years) aré forgone.

Neonates could also be admitted to a neonatal unit for care. Differences
between admission to care for the lriage PLGF test and current care were
taken from PARROT. Differences between admission to care for the Elecsys

sFIt-1/PLGF ratio test and current.eare were taken from INSPIRE.

Admission could be to an intensive care unit, high dependency unit or special
care baby unit, with the proportions admitted based on the PHOENIX study
(same for both test and-current care). Length of stay inthe units was taken
from the PARROT trial. Additional costs were incurred if an admission to

these units was needed.

A QALY decrement was also applied for babies,admitted to-critical,cares»and

their parents for 3'weeks.

Neonates could also have complications in the model; either respiratory

distress syndrome (RDS) or intraventricular haemorrhage (IVH). Differences

between the incidence of these complications for the Triage and current care
were taken from PARROT. Because of a lack of data for the Elecsys sFlt-
1/PLGEF ratio test, the EAG assumed no difference in these complications
between the test and current care. Long-term costs were associated with

neonatal complications (IVH or RDS).

A QALY decrement was applied for babies with complications (RDS or IVH). A
decrement was also applied for mothers whose child had complications.
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Model population

The populations considered in the in the EAG base case and scenario
analyses are summarised in tables862 of the diagnostics assessment report
(page 135). In the base case the relative effectiveness of the Friage PLGF
and Elecsys sFIt-1/PLGF ratio.tests used,in addition to usual care compared
with usual care alone was estimated from the PARROT and INSPIRE studies,

respectively.

The EAG used unadjusted trial.data from the INSPIRE.trial for the number of
women who developed pre-eclampsia when the model'was run with use of the
Elecsys sFit-1/PLGF ratio test (25%) and without (21%). Unadjusted data from
the PARROT trial was also used,for.the numberof.women who developed
pre-eclampsia when the model was run with use ofthe Triage PLGF test
(36%) and without (35%).

Comparator

The_comparator was no_further assessment (that.is, beyond clinical
assessments already done, such as'bloodpressure measurement, urinalysis
and fetal monitoring) to help make a decision about a diagnosis of pre-
eclampsia and subsequent decisions about care. That is, no use of PLGF-

based testing:

Model inputs

A full list of model parameters is in table 103 in appendix 13 of the diagnostics

assessment report.

Onset and mode of delivery

The EAG used data from PARROT for both tests because no information on
delivery was reported in INSPIRE for the Elecsys sFit-1/PLGF ratio test.
Inputs used in the base case for onset of delivery and mode of delivery are in
tables 6 and 7, respectively.
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Table 6 Onset of delivery model inputs - base case

Onset of Intervention Comparator Source
delivery
Spontaneous 14% 18% PARROT
Induced 46% 47% PARROT
Planned C section | 40% 35% PARROT

Table 7 Mode of delivery model inputs - base case
Moge of Group Intervention | Comparator Source
delivery
Unassisted High-risk PE 35% 36% PARROT
Unassisted Intermediate-risk PE | 50% 61% PARROT
Unassisted Low-risk PE 63% 67% PARROT
Assisted High-risk PE 6% 6% PARROT
Assisted Intermediate-risk PE | 12% 12% PARROT
Assisted Low-risk PE 11% 17% PARROT
Eqpergency € | Miohridk P 599 56% PAIRRSY
section
Eme_rgency ° Intermediate-risk PE | 38% 27% PARROT
section
Emergency C | | ;w-risk PE 26% 16% PARROT
section

Abbreviations: PE, pre-eclampsia.

Maternal outcomes — major complications

Table 8 Maternal outcomes (major complications) model inputs - base

case
Test Group Pre- Intervention | Comparator | Source
eclampsia
Triage High-risk PE | PE 9.3% 8.6% PARROT
Triage High-risk PE | No PE 3.4% 3.1% PARROT
Triage Intermediate- | PE 5.7% 10.4% PARROT
risk PE
Triage Intermediate- | No PE 21% 3.8% PARROT
risk PE
Triage Low-risk PE | PE 3.9% 5.7% PARROT
Triage Low-risk PE | No PE 1.4% 2.1% PARROT
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Test Group Pre- Intervention | Comparator | Source
eclampsia

Elecsys | - PE 2.4% 4.9% INSPIRE

Elecsys | - No PE 1.2% 2.4% INSPIRE

Abbreviations: PE, pre-eclampsia.

Fetal and neonatal outcomes

Fetal and neonatal outcome included neonatal unit admission rates, incidence
of RDS and IVH. Mortality incidences are in table 9 and 10. The EAG said

that, because of-aslack of data-for the Elecsysitest, it assumed na difference in
incidence of IVH and RDS or mortality between use of the Elecsys test and no

use of the test.

Table 9 Fetal and neonatal mortality outcomes model inputs for the

Triage test - base case (source: PARROT)

Group Pre- . Intervention (%) Comparator (%)
eclampsia
High-risk PE PE 5.9 8.6
High-risk PE No PE 21 3.1
Intermediate-risk PE | PE 2.9 1.8
Intermediate-risk PE | No PE 1.0 0.7
Low-risk PE PE 0 2.9
Low-risk PE No PE 0 1.0

Abbreviations: PE, pre-eclampsia.

Table 10 Fetal'and neonatal'mortality outcomes modelinputs for the

Elecsys test - base case (source: assumption)

Group Pre-eclampsia Intervention Comparator
(%) (%)

High-risk PE PE 7.2 7.2

High-risk PE No PE 2.6 2.6

Intermediate-risk PE PE 2.3 2.3

Intermediate-risk PE No PE 0.9 0.9

Low-risk PE PE 14 14

Low-risk PE No PE 0.5 0.5

Abbreviations: PE, pre-eclampsia
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Costs

A full list of costs used in the model is in table 104 in appendix 13 of the

diagnostics assessment report.

Costs of PLGF-based tests

Test costs were estimated from information provided by the manufacturers,
and from clinical experts and laboratory staff who use the Triage PLGF test
and Elecsys sFlt-1/PLGF ratioitest indclinical practice. If thereswasino

information, the EAG made, assumptions.to inform.cost estimates. The cost

components and the total cost per PLGF tests are in table 11.

Table 11 Cost components and total cost per PLGF test used in the base

case analysis

Cost component Triage PLGF | Elecsys BRAHMS
Cost of test kit £40 - £22

Cost per reportable test (including

capital, maintenance, and equipment - £70 -

costs)

Machines costs £0.46 - £0.003

Service charges and maintenance

£0.64 - £0.003
costs

Equipment (laboratory materials and

£1.92 - £21.04
consumables)

Staffitime for training £0743 £043 £0.43

Staff timeto ‘perform and analyse test

and staff time for quality control £2.67 £5.33 £5.33
Phone calls to communicate test 0347 £3.47 £3.47
results

Total £50 £79 £52

Cost of managing suspected pre-eclampsia

The total costs incurred in managing a high, intermediate and low risk of pre-
eclampsia, split by hypertension status and gestational age, is in the
diagnostics assessment report in table 57 on page 154 of the diagnostics

assessment report.
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Long-term costs

The long-term costs model inputs in the base case were:

o £93,251 for babies with IVH (from Kurse et.al.;.assumed,as the cost of
babies with cerebral\palsy, as done by Varley-Campbell et al)
e £1,037 for babies with RDS (from Khan et al.; assumed as the cost of

babies born between 32 to 37 weeks of pregnancy).

Health-related"quality’oflife and QALY decrements
The EAG did identified data on-health-relatedsquality*efdife in igestational

hypertension, pre-eclampsia and general pregnancy to inform utility values for
the economic model. These are described in the diagnostics assessment
report from page 119. Some of the health-related quality of life values used in

the EAG’s base case model are in table 12.

Table 12 Base case health-related quality of life inputs

Decrement for Utility dD:;?etzL‘::rgcf QALYs | Source

e o et \otzs |y — {000z proser o1
ralse positve result 1 0.028 | 12.5days | 0.0006 (Pzrgggfr etal
Eilriigfeigi:e result 0.028 |2 days 0,001 I(Dzrgggc)er et al.
Mother admitted 0 w5 1394/ 3 weeks 0,002 |‘Seppanen etal.

an intensive care unit

Babies and parents
of babies admitted to | 0.039 | 3 weeks 0.002 Seppanen et al.
critical care units

Mothers whose child Varley-Campbell

died - Lifetime 3.97 ot al.

Mothers whose child Varley-Campbell
had complications - 2 years 0.37 et al g i
(RDS and IVH) '

Baby with RDS ; Lifetime 0.41 Zf‘;'ley'campbe"
Baby with IVH . Lifetime 091 | yaney-campoel
Decrement for child’s | Lifetime 24.70 | Ara and Brazier
death
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Abbreviations: IVH, intraventricular haemorrhage; QALY, quality-adjusted life

year; RDS, respiratory distress syndrome.

Base case results

For the purposes of decision making, the ICERs (incremental cost-

effectiveness ratios) per QALY gained or lost will be considered.

Cost-effectiveness results for the Triage PLGF test

The base case results’indicated that using the*Triage"PLGF test to assess
pre-eclampsia was more effective and less expensive compared with standard
clinical assessment (see table 13)..A breakdown of costs and QALYs is in
tables 14 and 15.

Table 13 Base case: results for Triage PLGF test

Technologies | Total Total Incremental, | Incremental | ICER
costs_ | QALYs | costs (£) QALYs (E/QALY)
(£)

Standard 13,051 16.99 - - -

assessment

Triage PLGF test | 11,305 | 17.20 -1,746 0.204 Dominant

Abbreviations: ICER, incremental cost-effectiveness ratio; PLGF, placental

growth factor; QALY “quality-adjusted life year.

Table 14 Base case: breakdown results for Triage PLGF test costs

Components Triage PLGF test | Standard Incremental
assessment

First testing £50 £0 £50

Management £1,561 £1,791 -£230

Delivery £3,880 £3,740 £140

Maternal care £370 £410 -£40

Neonatal care £3,969 £4.661 -£692

Neonatal care -

long term £1,476 £2.450 -£974

Total £11,305 £13,051 -£1,746

Abbreviations: PLGF, placental growth factor.
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Table 15 Base case: breakdown results for Triage PLGF test QALYs

Components Triage PLGF test | Standard Incremental
assessment

Management 0.0000 -0.0001 0.0000
Delivery 0.0348 0.0353 -0.0005
Maternal - short 0.3841 0.3840 0.0000
term

Neonatal - short -0.0007 -0.0007 0.0000
term

Maternal - long'term | 17.2887 17.2668 0.0219
Neonatal - long -0.5107 -0.6936 0.1829
term

Total 17.1961 16.9918 0.2043

Abbreviations: PLGF, placental growth factor; QALY, quality-adjusted life

year.

Cost-effectiveness results for the Elecsys sFIt-1/PLGF ratio test

The base case results indicated that using the Elecsys sFIt-1/PLGF ratio test

to assess pre-eclampsia.is more expensive'and produces less QALY's than

standard ¢clinical assessment (see table 16). A breakdown of ¢osts and
QALYs is in tables 17 and 18.

Table 16 Base case: results for the Elecsys.sFIt-1/PLGE . ratio.test

Technologies~| Total Total Incremental "incremental | ICER
costs | QALYs | costs (£) QALYs (E/QALY)
(£)

Standard £10,321 | 17.17 - - -

assessment

Elecsys sFit- £10,942 | 17.03 £621 -0.140 Dominated

1/PLGF ratio

test

Abbreviations: ICER, incremental cost-effectiveness ratio; PLGF, placental

growth factor; QALY, quality-adjusted life year.
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Table 17 Base case: breakdown results for Elecsys sFIt-1/PLGF ratio test

costs

Components Elecsys'sFIt- Standard Incremental
1/PLGF-ratio test=jrassessment

First testing £79 £0 £79
Retesting £0 £0 £0
Management £1,185 £1,492 -£308
Delivery £3,912 £3,751 £161
Maternal care £299 £344 -£45
Neonatal care £2,935 £2,679 £256
Neonatal care -
long term £2,532 £2,055 £477
Total £10,942 £10,321 £621

Abbreviations: PLGF, placental growth factor.

Table 18 Base case: breakdown results for Elecsys sFIt-1/PLGF ratio test

QALYs

Components Elecsys sFlt- Standard Incremental
1/PLGF ratio test '| assessment

Management -0.0001 -0.0002 0.0001
Delivery 0.0347 0.0353 -0.0006
Maternal - short 0.3841 0.3841 0.0000
term
Neonatal - short -0.0006 -0:0004 :0.0001
term
Maternal - long 17.2630 17.2896 -0.0267
term
Neonatal - long -0.6485 -0.5356 -0.1129
term
Total: 17.0325 17.1728 -0.1402

Abbreviations: PLGF, placental growth factor; QALY, quality-adjusted life

year.

The difference in the base case results for the Triage PLGF and Elecsys sFlt-

1/PLGF ratio test is likely to be caused by differences in neonatal outcomes

(see tables 14, 15, 17 and 18). Incremental costs were lower for neonatal
short-term and long-term care for the Triage PLGF test (-£692 and -£974)

than standard assessment, but higher when the Elecsys test was used (+£256
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and +£477). More QALY's were generated for maternal long-term care and
neonatal long-term care when the Triage PLGF was used (0.0219 and 0.1829
respectively), whereas fewer QALYs were generated by Use of the Elecsys
test (-0.0267 and -0.1129, respectively)-Long-term,decrements to maternal
health-related quality of life were caused by neonatal mortality of neonatal

complications.

Cost-effectiveness results for BRAHMS Kryptor sFit-1/PLGFratio test

Total QALY are the same as,the Elecsys sElt-1/PLGEF ratio test. Using the
BRAHMS Kryptor sFIt-1/PLGF ratio test was estimated to be more expensive

and produce less QALY than standard clinical assessment. See table 19.

Table 19 Base case: results for BRAHMS Kryptor sFlt-1/PLGF ratio test

Technologies | Total Total Incremental | Incremental | ICER
costs | QALYs | costs (£) QALYs (E/QALY)
(£)

Standard £10,324,| 1747 - - -

assessment

BRAHMSuratio £10,915+ 17.03 £594 -0:140 Dominated

test

(ThermoFisher)

Abbreviations: QALYs, quality-adjusted life years; ICER, incremental cost-

effectiveness ratio

Analysis of alternative scenarios

A list of the scenario analyses done by the EAG is in the diagnostic
assessment report on page 164. Details of the model inputs used are in
appendix 14 of the diagnostics assessment report. Selected results are

described below.

Scenario analyses for the Triage PLGF test

The Triage PLGF test dominated standard assessment (that is, no use of the
test) in all but 2 of the scenarios (see table 20). Full details of the Triage PLGF
test scenario analyses results are in tables 64 and 65 of the diagnostics
assessment report (page 166).
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Table 20 Scenario analyses: results for Triage PLGF test

Scenario ICER
(E/QALY)
Incremental | Incremental | compared
costs QALYs with
standard
assessment
Base case -£1,746 0.204 Dominant
Time horizon: 6 months post- £772 20.0005 £1 698.809
partum ] ’ ’
D(_aat_h in neonates: excluding £1652 -0.018 £91 557
stillbirth ’ ’ ’

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-

adjusted life year:

Scenario analyses for the Elecsys sFit-1/PLGF ratio test

Using the inputs from PreOS study instead of INSPIRE for some parameters
had a significant impact on the results. Fullidetails'are on page 285 of the
diagnostics assessment report. In contrast to the base case results, the
Elecsys sFit-1/PLGF ratio test produced lower costs (-£595) than standard
clinical assessment. This is mainly driven by savings in the short and long-
term neonatal costs compared with the base casegThe EAG said that the
difference infQALYs\was negligible (-0.0006) as therefwere no differences
between arms related withJdong-term outecomes. Notably.the ‘proportion of
women with pre-eclampsia in the standard assessment and Elecsys arms of
the model when the PreOS data were used were the same, whereas in the
base case (which'used unadjusted data fromsthe INSPIRE trial) moreswomen

had pre-eclampsia in the Elecsys arm.

For all other scenarios done in the base case model the Elecsys sFIt-1/PLGF
ratio test was more expensive and produced fewer QALY's than standard
clinical assessment (that is, it was dominated). Full details of the Elecsys sFit-
1/PLGEF ratio test scenario analyses results are in tables 66 and 67 of the

diagnostics assessment report (pages 167 to 168).
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Sensitivity analyses

The EAG also did a one-way deterministic sensitivity analysis. Parameters
with the greatest sensitivity.to variation in estimates were presented.as
tornado plots.of the.net'monetary.benefit 6. PLGF-based testing compared
with standard clinical assessment. These are on page 170 of the diagnostics

assessment report.

The EAG considered that a probabilistic sensitivity analysis would be of
limited value given thefavailable [data. This was because of uncertainty about
whether test sensitivity.and specificity could.be introduced into, such an
analysis because the model does not use accuracy estimates directly.
Instead, the EAG used data from RCTs assessing the impact of following the
clinical management algorithms used on outcomes such as neonatal and
maternal outcomes. Also, uncertainty around most estimates for maternal and
neonatal outcomes used in the model were not reported. Finally, non-linearity
in the model would not be accounted for because of a lack of evidence on
correlation between the model parameters. Further discussion of this is on

page 176 of the diagnostics assessment report.
3 Summary

Clinical effectiveness

Two RCTs provided the main source of data discussed by the EAG; INSPIRE
for the Elecsys sFlt-1/PLGF ratio test and PARROT for the Triage PLGF test.
The EAG said that these trials provided rigorous evidence linking using the
tests in the real world to clinically relevant maternal, fetal, perinatal and
neonatal clinical outcomes. Both assessed the PLGF-based tests using 1 trial
arm in which the test result was revealed and used in clinical decision making
and 1 arm in which the test result was concealed and not used. Both
assessed the PLGF-based tests in clinical algorithms that used the tests to

help rule in and rule out pre-eclampsia.
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Data on hospitalisation were not reported in PARROT. In INSPIRE, higher
levels of hospitalisation were reported when the Elecsys test was used (32.3%
when the test result was revealed compared with 26.1% when the test result
was concealed,; risk ratio 1.24, 95% CI 0.89 to 1.70). This was not statistically

significant.

PARROT reported a non-statistically significant increase in time to delivery
using the Triage PLGF test. Preterm delivery (before 37 weeks) occurred for
41% of women in the reveal arm of this trial and 37% of women in the conceal

arm.

There was a statistically significant reduction in adverse maternal outcomes
(defined using fullPIERS consensus criteria) in PARROT when the Triage
PLGF test was used. The INSPIRE study reported the frequency of a number
of selected outcomes only. No statistically significant differences were
observed between trial arms for these outcomes. However the EAG said that
these results should be interpreted with caution because the study was not

powered to detect differences for these outcomes.

Gestational age at delivery was similar if the test was used or not used for
both Triage PLGF in PARROT (36.6 compared with 36.8 weeks) and for
Elecsys in INSPIRE (38.4 compared with 38.1 weeks).

Perinatal adverse outcomes (adjusted odds ratio 1.45; 95% CI 0.73 to 2.90)
and perinatal deaths (adjusted odds ratio 1.00; 95% CI1 0.61 to 1.63) were
similar for the reveal and conceal arms in PARROT. The INSPIRE trial did not
report any data on neonatal and perinatal mortality. In INSPIRE, the trial found
no statistically significant difference in 4 outcomes: birthweight, APGAR score,
special care baby unit admissions and the proportion of small for gestational

age babies.

No data on clinical outcomes using the DELFIA Xpress PLGF 1-2-3 test and
BRAHMS sFlt-1 Kryptor/BRAHMS PLGF plus Kryptor PE ratio test were
identified by the EAG.
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Several studies compared whether the tests gave similar results in terms of
their predictive accuracy. There were some data showing similar performance
of the BRAHMS and DELFIA tests to the Triage PLGF and Elecsys tests.

The EAG said it was able to find only 1 study on repeat PLGF-based testing

for suspected pre-eclampsia.

Cost effectiveness

The Triage PLGF test dominated standard assessment (no,use.of the test) in

the base case and almost all'scenario analyses run,by the EAG.

The Elecsys sFlt-1/PLGF ratio test was dominated by standard assessment in
the base case and all scenarios rungby the EAG. It was the same for the
BRAHMS Kryptor sFIt-A/PLGF ratio test. The'EAG modelled this test
assuming equal predictive accuracy to the Elecsys sElt-1/PLGF ratio/test

(except for the cost per test).

The EAG said that results of thereost-effectivenesstanalysis are less certain
because of a lack of relevant data for certain outcomes. For example, the
INSPIRE trial did not report clinical'outcomes‘such as neonatal death, and
incidence of neonatal complications, which appear to be key drivers of
modelled cost effectiveness. The EAG therefore used estimatesfor these
outcomes fram the PARROT trial.

When data from the PreQOS trial were used for some model parameters
(instead of INSPIRE), the Elecsys sFIt-1/PLGF ratio test had lower costs than
standard assessment’(was cost $aving), and had almost no differencesin
incremental QALY (-0.0006).

Neonatal outcomes were a major driver of the costs and QALYs.

4 Issues for consideration

In NICE diagnostics guidance 23, the committee concluded that the Triage

PLGF test and the Elecsys immunoassay sFit 1/PLGF ratio, used with
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standard clinical assessment and subsequent clinical follow up, showed
promise in helping to diagnose (rule in) pre-eclampsia in women presenting
with suspected pre-eclampsia. However, the committee felt there was not
enough evidence at the time to recommend their routine adoption for
diagnosing pre-eclampsia in the NHS. Clinical experts said that the decision
on when to deliver is based on clinical symptoms that indicate risk to the
mother or baby, rather than the presence of pre-eclampsia alone. The
committee was concerned that, in women with suspected pre-eclampsia and a
positive PLGF-based test result, a decision may be made to deliver the baby
sooner on the basis of the PLGF-based test result alone, rather than on
clinical symptoms indicating risk to the mother or baby. This could lead to
more unnecessary medical intervention and a greater number of premature

babies (see sections 5.9 and 5.10 of DG23). It recommended further research

on the tests’ performance in helping rule in pre-eclampsia. Specifically to find
out how if a positive PLGF-based test result (Triage PLGF test result of

12 picograms/ml or less; Elecsys immunoassay sFit 1/PLGF ratio of greater
than 38) is used to rule in pre-eclampsia, this affects management decisions
about time to delivery and the associated outcomes (see section 6.2 of
DG23).

Further data are now available on how PLGF-based tests affect neonatal
outcomes, including gestational age at delivery and outcomes related to
neonates and perinates. The RCTS that upderpin/the-base caseymodel
(INSPIRE and PARROT) assess using PLGF-based tests as part of clinical
managementsalgerithms (described in appendix 8 of the diagnostics
assessment report for eaeh ftrial) that included usingthem todecide whether
to admit the woman based on the likelihood that she has pre-eclampsia (rule

in).

The EAG’s model includes the impact of neonatal outcomes (mortality and
complications) on long-term costs and QALYs. This is a large driver of
incremental QALY in the model results. For Triage PLGF, data on neonatal
outcomes were taken from the PARROT trial. Because of a lack of data, for
National Institute for Health and Care Excellence
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the Elecsys test the EAG assumed no difference in the probability of neonatal

mortality or complications between use of this test and no use of the test.

There are more people with pre-eclampsia in the arms of the model in which
the Triage PLGF and Elecsys testssare used than in the corresponding
comparator arms, based on unadjusted data’from the PARRQT and INSPIRE
trials used by the EAG'. Because women.with pre-eclampsia had.a higher risk
of adverse outcomes, such as neonatal mortality or complications, there is a
greater impact of these events in the PLGF-based test arms of the model than
the correspondingycomparatormodel armsy ineurring higher costs. and lower
QALYs. This isfparticularly the case forithe Elecsys, which is assumed to give
no benefit in terms of neonatal outcomes. This is likely to have negatively
impacted on the cost effectiveness of the Elecsys test (which was dominated
by standard assessment) based on ¢hance allocation of more women with
pre-eclampsia to the reveal arm of the triak=rather than because of the test’s
performance. In a scenario analysis data from the PreOS study inputs were
used for the Elecsys test. The proportion of women with pre-eclampsia was
the same (18%) in the test and comparator arms when these data were used.
This,scenario produced. lower costs (-£595) than standard clinical assessment

for'the Eleesys test, and almost thessame*"QALYs:

Because of a lack of data, the EAG used data from the PARROT study in the
model to estimate cost effectiveness for the Elecsys and BRAHMS tests. This
included data on the impact of PLGF-based testing on time to delivery, mode

of delivery and whether labour was spontaneous or induced.

The EAG modelled the BRAHMS Kryptor sFlt-1/PLGF ratio test based on an
assumption of equal predictive accuracy with the Elecsys test (only varying

test costs), citing Salahuddin et al. in support of this.

Data from the PARROT trial were used to model the comparator (no PLGF-
based testing) in the base case model for the Triage PLGF test assessment.
Data from the INSPIRE trial were used to model the comparator in the base

case model for the Elecsys and BRAHMS tests assessment. Total costs and
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QALYs for the standard assessment arms of the 2 models were therefore
different (£13,051 andy16.99 QALY for the Triage PLGFgmodel standard
assessment arm, and £10,321 and 1747 QALY s\for the Elecsys standard

assessment arm).

The INSPIRE and PARROT studies assess a care algorithm that uses PLGF-

based tests to help rule.in, andsfule out,pre-eclampsia.

The EAG’s modelfor this assessment does not use test accuracy estimates

directly. Instead it models the impact on outcomes such as neonatal and

maternal outcomes of following the clinical.mmanagement algorithms used in
the RCTs with and without PLGE-based tests. The EAG said that it is not

possible to use these data to assess PLGF-based tests when they are used

only to rule out pre-eclampsia. For NICE diagnostics guidance 23, only data

on test accuracy were available for tests and were directly used in the

econoemic moadelsFor DG23 thesEAG-provided analysis+in anaddendumsto,the

main report, based on'using the Elecsys and Triage PLGF tests to rule out

pre-eclampsia only (addendum 3). The accuracy estimates used in the
addendum model for DG23 and those from the INSPIRE and PARROT trial

are similar (see table'21).

Table 21 Sensitivityrand specificity valuesiused inieconemic:modekin
diagnostics guidance 23 and from the INSPIRE and PARROT trials

Threshold used:
<100pg/ml

To identify women likely
to develop pre-eclampsia
needing delivery within
14 days of testing

(0.89 to 0.99)

(0.49 to 0.63)

Test Sensitivity | Specificity | Source
(95% CI) (95% CI)
Triage PLGF in DG23 0.960 0.557 DG23 addendum 3.

Data from the
PELICAN study, see
table 5 in DG23

Triage PLGF in PARROT
study

Threshold used: <100
picograms/ml

0.949
(0.827-0.994)

0.527
(0.459-0.593)

Table 17 in DAR
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Test Sensitivity | Specificity | Source
(95% Cl) (95% ClI)

To predict pre-eclampsia
requiring delivery by 2
weeks

Elecsys sFlt-1/PLGF in 0.857 0.791 DG23 addendum 3.

DG23 (0.73100.94) | (0.77 t0 0.82) | Data from the
Threshold used: >38 PROGNOSIS study,
To rule out of see table 8 in DG23
pre-eclampsia within 1
week

Elecsys sFlt-1/PLGF in 0.958 0.796 Table 15 in DAR

INSPIRE study (0.789-0.999) | (0.726-0.855)
Threshold used: >38

To rule out
pre-eclampsia within 1
week

Abbreviations: PLGF, placental growth factor.

The DELFIA Xpress PLGF 1 2 3 test and BRAHMS sFlit 1 Kryptor/BRAHMS
PLGE,plus Kryptor PE ratio were notrecommended forroutine adoption in the
NHS in DG23. The committee said that further research by the companies
was needed to show the clinical effectiveness of these tests, including
diagnostic aceuracy andwanalytical validity. It concluded that the diagnestic
accuracy of the DELFTAXpress PLGF 1-2-3 test and the BRAHMS sFlt-1
Kryptor/BRAHMS PLGF plus Kryptor PE ratioveould not be assumed to'be
equivalent to the diagnostic accuracy of the Triage PLGF test and the Elecsys

immunoassay sFlt-1/PLGF ratio (see section 5.6 of DG23).

Further data are now available comparing the accuracy of these tests with the

Triage PLGF and Elecsys tests.

INSPIRE and PARROT only included singleton pregnancies, and there were
limited data on multiple pregnancies. The EAG said that some studies
suggested that the sFIt-1/PLGF ratio is higher in twins across all gestational
ages compared with singleton pregnancies, and that different ratio cut-offs

may need to be applied.
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DG23 recommended further research on repeat PLGF-based testing, with
standard clinical assessment, in women presenting with suspected pre-
eclampsia between 20 weeks and 34 weeks plus 6 days of gestation, who
have had a negative PLGF-based test result that was used to rule out pre-
eclampsia (section 6.1 of DG23). The EAG did not model repeat testing
because of a lack of data. Ongoing studies were identified that will provide

data on using the tests in this way in the future.

Several studies were identified that will provide further data how these PLGF-
based tests affect outcomes, including 5 RCTs. Further data on outcomes
included in this report, and used in the economic model, may therefore be
available in the future. The EAG said that data from these studies are likely to
have significant implications for clinical practice in the NHS. Full details of the

ongoing studies are in appendix 6 of the diagnostics assessment report.

5 Equality considerations

NICE is committed to promoting equality of opportunity, eliminating unlawful
discrimination and fostering good relations between people with particular

protected characteristics and others.

Pregnancy and maternity are protected characteristics in the Equality Act
(2010). Pregnant women who have pre-existing conditions such as
autoimmune disease, chronic kidney disease or diabetes may be at a higher
risk of developing pre-eclampsia. People of African-Caribbean origin may be

at increased risk of severe adverse pregnancy outcomes.

Levels of PLGF may differ according to ethnicity and maternal weight.

6 Implementation

Use of PLGF-based tests in a near patient setting may require changes to the
existing infrastructure in antenatal clinics and maternity units. The feasibility of

centrifuging blood in a near patient setting will also need to be considered.
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If PLGF-based tests are used in a laboratory, changes to laboratory
infrastructure may be needed to ensure that tests results can be returned on
the same day for women presenting with suspected pre-eclampsia. If PLGF-
based tests are used in a near patient or laboratory setting, internal and

external quality assurance processes will also be needed.

Antenatal services will need to develop local protocols for incorporating PLGF-
based testing into the care pathway for women presenting with suspected pre-

eclampsia.
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Appendix A: Sources of evidence considered in the

preparation of the overview

A. The diagnostics assessment report for this assessment was prepared by

Southampton Health Technology Assessments Centre (SHTAC)

Frampton, G; Pickett, K; Tikhonova |; Souto Ribeiro, I; Woods, L; Cooper, K;
Hazell, L; Scott, D; and Shepherd, J. Placental growth factor (PIGF)-based
testing to help diagnose suspected pre-eclampsia (update of DG23).
Southampton Health Technology Assessments Centre (SHTAC), 2021.

B. The following organisations accepted the invitation to participate in this
assessment as stakeholders. They were invited to attend the scoping

workshop and to comment on the diagnostics assessment report.

Manufacturer(s) of technologies included in the final scope

e PerkinElmer Health Sciences
e Quidel Ireland
¢ Roche Diagnostics Ltd

e Thermo Fisher Scientific

Other commercial organisations

e Advanced Global Health Ltd

e Diabetomics Inc.

Professional groups and patient/carer groups

e Action on Pre-eclampsia (APEC)

e Association for Improvements in the Maternity Services
e British Maternal & Fetal Medicine Society (BMFMS)

e Birth Trauma Association

¢ Royal College of Midwives

¢ Royal College of Obstetricians and Gynaecologists

¢ Royal College of Physicians
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e The Renal Association

Research groups

e None

Associated guideline groups

e None

Others

e Department of Health

e Healthcare Improvement Scotland

¢ Medicines and Healthcare products Regulatory Agency

¢ NHS England

¢ NIHR Evaluation, Trials and Studies Coordinating Centre (NETSCC)

e Welsh Government
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Appendix B: Glossary of terms

Chronic hypertension

Hypertension that is present at the booking visit, or before 20 weeks, or if the
woman is already taking antihypertensive medication when referred to
maternity services. It can be primary or secondary in aetiology

Eclampsia

A convulsive condition associated with pre-eclampsia.

fullPIERS

Risk estimation model developed and validated with the aim of identifying the
risk of fatal or life-threatening complications in women with pre-eclampsia
within 48 h of hospital admission for the disorder.

Gestational hypertension

New hypertension presenting after 20 weeks of pregnancy without significant

proteinuria.

Hypertension

Blood pressure of 140 mmHg systolic or higher, or 90 mmHg diastolic or

higher.

Intraventricular haemorrhage

Bleeding inside or around the ventricles in the brain

Pre-eclampsia

New onset of hypertension (over 140 mmHg systolic or over 90 mmHg
diastolic) after 20 weeks of pregnancy and the coexistence of 1 or more of the
following new-onset conditions:

e proteinuria (urine protein:creatinine ratio of 30 mg/mmol or more or
albumin:creatinine ratio of 8 mg/mmol or more, or at least 1 g/litre [2+] on
dipstick testing) or

¢ other maternal organ dysfunction:
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— renal insufficiency (creatinine 90 micromol/litre or more, 1.02 mg/100 ml
or more)

— liver involvement (elevated transaminases [alanine aminotransferase or
aspartate aminotransferase over 40 |U/litre] with or without right upper
quadrant or epigastric abdominal pain)

— neurological complications such as eclampsia, altered mental status,
blindness, stroke, clonus, severe headaches or persistent visual
scotomata

— haematological complications such as thrombocytopenia (platelet count
below 150,000/microlitre), disseminated intravascular coagulation or
haemolysis

¢ uteroplacental dysfunction such as fetal growth restriction, abnormal
umbilical artery doppler waveform analysis, or stillbirth. [Definition from

NICE’s hypertension in pregnancy guideline].

Proteinuria

The presence of a detectable level of protein in the urine. Initially, this is
determined by an automated reagent-strip reading device and confirmed, and
quantified, by either a spot urinary protein:creatinine ratio or 24 hour urine
collection. A significant level of proteinuria is considered to be more than 300
milligrams per day or a protein:creatinine ratio of 30 milligrams/millimole.

Pulmonary oedema

An excess of watery fluid in the lungs

Respiratory distress syndrome

Occurs when a baby's lungs are not fully developed and cannot provide
enough oxygen, causing breathing difficulties.

Severe hypertension

Blood pressure over 160 mmHg systolic or over 110 mmHg diastolic.
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https://www.nice.org.uk/guidance/ng133/chapter/Recommendations

Severe pre-eclampsia

Pre-eclampsia with severe hypertension that does not respond to treatment or
is associated with ongoing or recurring severe headaches, visual scotomata,
nausea or vomiting, epigastric pain, oliguria and severe hypertension, as well
as progressive deterioration in laboratory blood tests such as rising creatinine
or liver transaminases or falling platelet count, or failure of fetal growth or
abnormal doppler findings

Small for gestational age

A baby born with a birth weight less than the 10th centile.
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We would like to make the Southampton Health Technology
Assessments Centre (SHTAC) and the Diagnostics Advisory
Committee members aware of an alternative biomarker, which has
not been included in the assessment.

The timing of this communication is unfortunate given the progress
to date, however, we think it is appropriate for the members and
wider NHS committee, to be aware of another technology that in
clinical studies to date has demonstrated an improved efficacy and
ease of use.

We would like to draw your attention to a biomarker named
Glycosylated Fibronectin (GlyFn), which has been found to be an
accurate indicator of pre-eclampsia and unlike PLGF is produced in
a linear progression throughout pregnancy.

Three important studies have been published outlining the efficacy
of GlyFn:

Rasanen et al. (2015) Maternal serum glycosylated fibronectin as a
point of care biomarker assessment of preeclampsia. ACOG. 212.1.
P82.E1-82.E1

Huhn, et al (2020). Maternal serum glycosylated fibronectin as a
short-term predictor of preeclampsia: a prospective cohort study.
BMC Pregnancy Childbirth 20, 128
https://doi.org/10.1186/s12884-020-2809-2

Nagalla, SR. et al. (2020) Glycosylated fibronectin point-of-care test
for diagnosis of pre-eclampsia in

a low resource setting; a prospective Southeast Asian population
study. BJOG. 127, 13:1687-1694

Stakeholder | Comment | Page Section no. Comment EAG Response

no. no.
Advanced 1. - - To whom it may concern, Thank you for notifying us of this biomarker
Global Health and the associated evaluation publications.

Any decision to include additional biomarkers
in the scope of this appraisal would be made
by the NICE Diagnositc Assessment
Programme. It would not be possible for the
EAG to include additional biomarkers in our
report without a change to our protocol, as
agreed by NICE and the NIHR.
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It should be noted that the studies have compared GlyFn with
placental growth factor (PLGF), soluble fms-like tyrosine kinase-1
(sFIt-1) and PLGF/sFlt-1 ratio. As indicated, in the studied
populations, GlyFn was shown to have a greater AUROC and thus
in those populations a better diagnosis marker.

May | also direct the committee members to
https://diabetomics.com/lumella/ This provides information on the
point of care device to detect GlyFn. It should be noted that a 5ul
serum sample is required (finger prick), the cartridges are to be
stored at room temperature and the cost per test is lower than what
has been in outlined in DAP23 documents for the other markers.

Given the importance of this clinical guideline, may | suggest that
GlyFn is evaluated as part of this consultation to determine the
most effective pre-eclampsia markers.

Yours sincerely,

Managing Director
Advanced Global Health Ltd

Roche
Diagnostics Ltd

Overview of comments from Roche Diagnostics

We thank NICE and the EAG for preparing the review and
economic model and allowing us the opportunity to comment.

Overall, we are extremely concerned about the proposed economic
model, particularly for the Elecsys test, and do not believe it can be
used to inform decision making. We have grouped our responses
into a number of key themes:-

Please see our responses below.
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The model is based on a small subset of the available data
(two trials) and is unrepresentative of average practice
across the UK.

The model is unbalanced, with between trial and between
trial arm differences in the numbers of high-risk patients.

The differences in QALYs appear largely driven by
neonatal outcomes that are based on assumptions rather
than evidence.

We have concerns with other parameters and
assumptions used in the model.

The model's conclusions are at odds with all the published
cost-effectiveness evidence identified by the EAG and
known assay performance/clinical utility.

Adopting the EAG’s analysis as the base case will
seriously affect patient access and we would urge NICE to
consider redeveloping the model using a linked-evidence
approach or waiting for ongoing trials to publish before
making any change to existing guidance.

Roche
Diagnostics Ltd

The model is based on a small subset of the available data (two

trials) and is unrepresentative of average practice across the UK.

A.

While we accept that the RCT is usually considered by
NICE as the highest form of evidence, we would note that
all evidence must be assessed in its proper context and
that NICE’s strategy commits it to not over-rely on RCTs.
This is an area where the linked-evidence approach
usually taken in the Diagnostic Assessment Programme
may actually be more appropriate than relying on an RCT
because the link between test results and management

A. As rightly pointed out, RCTs are
considered by NICE as the highest form of
evidence. This is because, as stated in the
Diagnostics Assessment Programme manual,
“other comparative designs, such as controlled
studies, cohort studies and case-control
studies may provide useful evidence, but are at
a higher risk of bias.”!

B. The PARROT and INSPIRE RCTs had
pragmatic ‘real world’ trial design. They were
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are well known and accepted.

B. The INSPIRE trial took place in a tertiary referral centre in
a large teaching hospital well known in the field of pre-
eclampsia research. We would urge the NICE committee
to consider whether this setting is representative of other
UK hospitals, particularly smaller hospitals with less
expertise/experience managing women with suspected
pre-eclampsia and/or those in rural, less-accessible,
settings. Among the INSPIRE clinical staff were professors
of obstetrics and other staff highly skilled in the
diagnosis/management of pre-eclampsia and in the trial
only 26% of women with suspected pre-eclampsia were
admitted within 24 hours in the clinical decision alone arm
(without sFIt-1/PIGF testing). In comparison, the sensitivity
and specificity for clinical decision alone in NICE DG23
were 94% and 36% respectively, which is likely to be more
representative of the cautious way in which suspected pre-
eclampsia is managed without PIGF-based testing.

C. The management strategies in the two models are
different with the Elecsys model being based on a
traditional rule-out strategy and the Triage model being
based on a newer strategy where a cohort of intermediate
risk patients are given more active surveillance. The
standard of care arm appears to be different in each model
as well. The EAG states that the strategy in PARROT is
based on the NICE guideline on managing hypertension in
pregnancy but this does not appear to be the case. The
only NICE guidance on PIGF-based tests is for ruling out
pre-eclampsia. While we accept that clinical practice may
be changing at some centres (particularly those that were
part of PARROT), we believe that differential management
of low and intermediate risk groups is unrepresentative of
the majority of centres in the UK.

the only RCTs of Triage and Elecsys identified
in the systematic review. Moreover, these
RCTs were the only studies conducted in the
UK, where Triage and Elecsys tests were used
alongside standard clinical assessment, with
the exception of MAPPLE which had only a
small proportion of UK patients. Therefore, we
believe that PARROT and INSPIRE represent
the best available clinical evidence relevant to
the decision problem.

C. In the base-case analysis, the cost of
managing suspected pre-eclampsia was based
on the NICE guideline CG107 (the rationale for
this is provided in the EAG report, section
5.4.4). For all tests considered in the economic
analysis the following assumptions were made:

e  Women at high risk of pre-eclampsia
are managed according to the pre-
eclampsia pathway.

e  Women at low risk of pre-eclampsia
are managed according to the
gestational hypertension pathway.

e For women at intermediate risk of pre-
eclampsia, we assumed the same
management strategy as for the low-
risk patients but with a shorter time to
delivery.

To address the uncertainty in management
strategies for women from the latter group, we
have conducted a scenario analysis in which
we assumed that intermediate-risk patients are
managed as high-risk patients. The results of
this analysis suggest that this assumption has
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a low impact on the ICERs (see section 7 in
D. The prevalence and severity of pre-eclampsia in the two the Addendum)
trials was highly heterogeneous. Can two separate models
based on this small subset of available data both be D. The PARROT trial reported the prognostic
considered representative of the average clinical situation | characteristics of participants (e.g.
in the UK, especially given that there were other hypertension, blood pressure), but the
differences in patient characteristics and the management | INSPIRE trial did not. We are therefore unable
strategy between the trials? to judge the level of heterogeneity between the
two trials in this respect.
The management strategies likely differ
between trials (see Figure 10 and 11 in EAG
report)
PARROT - clinicians used a clinical
management algorithm that integrated the
PIGF test result with NICE’s hypertension in
pregnancy guidelines;
INSPIRE - clinicians followed a clinical
management algorithm, and in the revealed
testing group, the sFIt-1/PIGF ratio result was
integrated into this
Please also see our response to comments 3B
and 4A-B.
Roche 4 The model is unbalanced, with between trial and between trial arm
Diagnostics Ltd differences in the numbers of high-risk patients.
A-B. We agree that the modelled treatment
A. The model includes many imbalances in patient arms should be balanced. However, in the
characteristics between the arms. This is less of a base-case analysis we modelled arm-specific
problem in the Quidel model, where granular outcomes for | prevalence of pre-eclampsia as reported in the
specific patient subpopulations are reported, but is a major | RCTs for the reason which was rightly pointed
issue for the Elecsys model where they are not, and data out in the comment: it was not clear whether
are replaced by assumptions. Several examples of how the (implicit) assumption in such an analysis
these imbalances and assumptions illogically affect the that changes in pre-eclampsia management
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outcome of the model are detailed throughout our
consultation response.

B. The prevalence of pre-eclampsia was found to differ
between the testing and non-testing arms of the two trials.
For example, the prevalence of pre-eclampsia in the
Elecsys model was 13.8% vs. 9.8% in the shorter term
and 25.3% vs. 20.1% in the longer term for the testing vs.
non-testing arms. The prevalence of the condition should
always be the same between model arms in DAP
appraisals because this is the only way to make a fair
comparison. The only way the prevalence could
conceivably be modelled differentially is if the test and
consequent interventions could plausibly affect the
emergence of the condition.

C. We also note differences in pre-eclampsia severity
between the trial arms. Specifically, in the testing arm of
the Elecsys model, 38% of patients have an underlying
disease classification of “high-risk” in the decision tree
whereas only 31% of patients are in this “high-risk” group
in the no-testing arm. This imbalance is a major concern
given that these patients have an increased risk of worse
outcomes than those in lower risk groups, irrespective of
management strategy. We would like to highlight that
simply setting the distribution of sFIt-1/PIGF categories
(low/medium/high risk) equal between the arms in the
model makes Elecsys cheaper than no test and eliminates
most of the difference in QALYs.

D. There are considerable differences in the patient
characteristics between the two trials. Prevalence and
severity of pre-eclampsia were much higher in PARROT
compared to INSPIRE. This, combined with the fact that
the standard of care management strategy was different in

driven by PIGF test results have no impact on
the course of pre-eclampsia would be clinically
valid.

In response to this comment, we have
consulted our expert. We have been advised
that this assumption is clinically justifiable.
Therefore, we have conducted scenario
analyses assuming the same prevalence of
pre-eclampsia in both arms.

The results suggest that the assumption of
equal prevalence would not change the cost-
effectiveness of the tests, with Triage
remaining dominant, and Elecsys and
BRAHMS dominated (see Table 1 in
Addendum).

D. The EAG modelled the intervention and
comparator arms in the analyses for Triage
and Elecsys based on two different RCTs
(PARROT and INSPIRE). The standard care
costs are therefore dependent on the
outcomes reported in each of the RCTs.

Please also see our response to comments 3B
and 4A-B.
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neonatal outcomes that are based on assumptions rather than

evidence.

A

The costs and QALYs in the model appear to be largely
driven by rare outcomes such as neonatal death that were
not reported in INSPIRE. These outcomes can also be
attributed to a combination of modelling assumptions and
the underlying severity of the patients in the testing arm of
each trial, which are imbalanced between the model arms
and cannot be logically ascribed to be the effects of
testing.

The long term clinical outcomes associated with each
strategy should either be dictated by the events in the
decision tree (e.g. admissions) apportioning patients to
outcome nodes differently between the arms or be
modelled as a ‘treatment effect’ (e.g. via differential
outcomes for the same outcome nodes between the arms
as in the Quidel model) but in the Elecsys model neither
happens and the long term outcomes are instead dictated
by patients’ initial distribution of PIGF scores and the
prevalence of pre-eclampsia. An initial distribution that was
coincidentally skewed towards milder disease in the no
testing arm.

In the Quidel model there is an intrinsic benefit of having
the test, unrelated to appropriate admission for pre-
eclampsia, whereas in the Elecsys model there is not. This
can be illustrated by looking at a specific patient ‘type’, for
example, a patient who has a high risk test score, was

Stakeholder | Comment | Page Section no. Comment EAG Response
no. Nno.
the two trials, has resulted in the calculated costs of
standard assessment (without PIGF-based testing) being
very different for the two assays (£13,051 vs. £10,321).
Roche 5 The differences in QALYs for Elecsys appear to be largely driven by | A. In the absence of neonatal data from the

INSPIRE trial, for Elecsys (and BRAHMS) we
assumed no difference in these outcomes
between the test and comparator arms using
the average estimates from PARROT. We
acknowledge that other assumptions may be
preferable.

To address this uncertainty, we have
conducted a scenario analysis in which we
assumed that neonatal complications (IVH and
RDS) and death for Elecsys/BRAHMS occur at
the same (arm-specific) rates as for Triage.

This assumption affects the model results
significantly: using Elecsys and BRAHMS
alongside standard clinical assessment now
yields more QALYs and less costs (see Table
3 in Addendum).

B. Long-term outcomes are assumed to
depend on pre-eclampsia status (as described
in section 5.4.7.4 of the EAG report).

Please also see our response to comment 5A.

C-G. Please see our response to comment 5A
above.
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admitted, and developed pre-eclampsia. Each of these
patients gains 15.67 QALYs in the testing arm and 14.99
QALYs in the no-testing arm. For the Elecsys model there
is no difference. We question the appropriateness of
taking a different approach in the two different models?

D. Whether the Elecsys test is dominant (cost saving and
better outcomes) or dominated (more costly and worse
outcomes) can be altered by changing a single
assumption made by the EAG. Namely, the assumption
that there is no difference in per-patient neonatal
outcomes among patients between the testing and no
testing arm. For example, in the Quidel model, 6% of high
risk pregnancies with pre-eclampsia result in neonatal
death in the intervention arm and 9% in the control arm.
Both of these values are assumed to be 7% in the Elecsys
arm. Given that the Elecsys test was reported to be 100%
sensitive for identifying patients who developed pre-
eclampsia within 7 days in INSPIRE, we are unclear on
the rationale for modelling the Elecsys test with no benefit
for neonatal death, when the Quidel test is modelled to
have a beneficial effect.

E. If the average per patient outcomes and costs from the
Quidel model are used within the Elecsys model, the
Elecsys test becomes dominant (i.e. the values from
sheets cTRIAGE and uTRIAGE). In the model’s current
format the main driver of the overall incremental outcomes
and costs are driven by these differences in the per patient
outcomes and costs between the test and no test arm.
These differences are clear to see in the sheets uTRIAGE
and cTRIAGE (e.g. uTRIAGE column AV). For specific
outcomes that weren’t reported in INSPIRE these
outcomes were assumed to be equal across the test and
no test arm in the Elecsys model (e.g. UELECSYS column
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AV) even though they differed markedly in PARROT. If the
outcomes are set to be equal, the sensitivity of the test
plays the sole role in determining risk and therefore overall
outcomes. A less sensitive test would then define fewer
people as high risk and therefore produce an incremental
benefit, even when missing more pre-eclampsia patients.

F. Given both PARROT and MAPPLE found differences in
neonatal outcomes between the conceal and reveal arms
(see pg 98,99), we question why the assumption was
made that these outcomes would be equal across both the
reveal and conceal arms of the Elecsys model.

G. As discussed, the total outcomes for each strategy in the
Elecsys model are mostly dependent on the proportion of
patients that occupy each risk category. Since more
patients are in the intermediate and low risk categories in
the no-testing arm and since appropriate management has
no treatment effect, it is not surprising that this arm
generates higher QALYs and lower costs.This approach
has resulted in considerable differences in long-term
neonatal care costs between the assays, which appears
unjustifiable based on reported maternal and neonatal
outcomes.

H. The rationale is unclear for the following statement on
page 156 of the report: “Therefore, we adjusted the
proportion of women and babies with complications using
a ratio of 3:1 for women with and without pre-eclampsia for
the Triage PIGF test and 2:1 for the Elecsys sFIt-1/PIGF
ratio test.” Does this mean that outcomes for women with
pre-eclampsia are assumed to be relatively less severe in
the Elecsys model and therefore detecting a case of pre-
eclampsia and managing it is relatively less valuable?

H. As noted in the DAR (section 5.4.7.4),
reported maternal outcomes were not stratified
by risk levels for women with and without pre-
eclampsia, so we had to make assumptions in
order to allocate different risks of maternal
outcomes to those with and without pre-
eclampsia.

We have used calibration to adjust the risk in
each group to obtain the same total level of
maternal outcomes but with a differential in risk
between pre-eclampsia/no pre-eclampsia
groups. Our calibration produced different
ratios between the Triage and Elecsys test as
reported. This does not mean that outcomes
for women with pre-eclampsia are assumed to
be relatively less severe in the Elecsys model
and therefore detecting a case of pre-
eclampsia and managing it is relatively less
valuable.
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the model.

A

Currently there is no QALY benefit associated with
hospitalisation or increased surveillance. This means that
within each risk category, the QALY outcomes are
modelled to be exactly the same for patients with pre-
eclampsia whether they are admitted or not. Given that
determining management is the primary reason for
conducting the test, we ask how such a modelling
assumption can be justified, particularly for the Elecsys
model where outcomes are also assumed to be equal
between the arms?

Many of the outcomes and costs assigned to patients in
the Elecsys model lack internal validity. Under the current
assumptions a woman not admitted who develops pre-
eclampsia (FN) has a greater QALY benefit than a woman
admitted who develops pre-eclampsia (TP). In the Elecsys
no-test model, a false negative accrues roughly 2 more
QALYs per patient than a true positive. The model
therefore implies that not admitting a woman who
subsequently develops pre-eclampsia is beneficial, which
cannot be clinically valid. The reason for this is that the
underlying assumption in the model is that the only women
who are sent home but later develop pre-eclampsia in the
no-test arm are those who would have a lower risk PIGF-
based score, had it been measured. Using this model
structure, decreasing the sensitivity of pre-eclampsia
testing would automatically lead to an increased benefit

Stakeholder | Comment | Page Section no. Comment EAG Response
no. no.
When a scenario was run using the same ratio
for Elecsys as for Triage, the incremental costs
for the intervention versus the comparator
increased only slightly, from £621 to £696.
Roche 6 We have concerns with other parameters and assumptions used in | A. Our systematic review and manual searches

did not find any studies that reported quality of
life associated with hospitalisation or increased
surveillance for pre-eclampsia.

One study (Almeida et al. 20202) that
estimated the utility associated with
hospitalisation in patients with chronic heart
failure concluded that hospitalisation had a
small effect on utility, although the result was
associated with substantial uncertainty.

Therefore, the EAG considers that there is
limited evidence to support the direction of
QALY change associated with hospitalisation.
We also note that utility values associated with
hospitalisation, if included, would not have a
significant impact on model results due to the
relatively short duration of hospitalisation.

B. The EAG used data reported in the
PARROT study to model neonatal
complications (IVH and RDS) and death.
PARROT reported higher rates of neonatal
complications and death for the high-risk group
than for the low- and intermediate-risk groups.
Therefore, a greater proportion of babies of
women from the high-risk group who had pre-
eclampsia (true positives) died or had
complications than babies of women with pre-
eclampsia from low- and intermediate-risk
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because all the FNs would immediately change underlying
risk status and have better outcomes.

C. The admission probabilities used in the Quidel arms of the
model are not based on empirical data. Given the
importance of this parameter, we question the validity of
relying on modelling assumptions. The assumptions are
that all patients with high risk PIGF in the testing arm are
admitted, which seems fair enough, but the probability of
admission in the no testing arm is calculated essentially by
applying the relative risk of diagnosing pre-eclampsia
within 24 hours between the arms to this 100% figure to
get 72%. The 72% is then applied to the patients who
have an underlying PIGF <12/ml in the no-testing arm but
this doesn’t seem to make clinical sense. It assumes that
the clinician does not admit a single patient from the
intermediate and low risk PIGF groups, despite not
knowing their PIGF score and that they are significantly
more likely to send someone with an underlying PIGF
<12/ml home.

D. In the standard care arm of the Elecsys model, 58/184
patients were admitted whereas the figure in the paper is
48/184. In the Elecsys arm of the Elecsys model, 72
patients were admitted whereas the figure in the paper is
60.

E. We note that a maternal outcome reported in INSPIRE
(table S5b), estimated blood loss (EBL), was not included
in the EAGs model. Is there a reason for this?

F. Data from the PreOS study was applied to the Elecsys
model. We believe this is inappropriate given the patient
characteristics in the two trials (the proportion of patients
in each category that developed pre-eclampsia in PreOS

groups (false negatives). Long-term
consequences of neonatal complications and
death appear to be the main drivers of costs
and QALYs in the model. Consequently,
women with false negative test results are
assigned with a greater QALY benefit than true
positives.

C. As is rightly pointed out, the assumption on
hospital admission of patients in the no testing
arm was based on the relative risk of
diagnosing pre-eclampsia within 24 hours
between the trial arms estimated in PARROT.
The proportion of patients from the comparator
arm who were hospitalised within 24 hrs was
tested in the Tornado analysis where the
differential admission rate varied by 20%. The
results suggested that this had only a very
small impact on the outcomes.

In response to this comment, we conducted an
additional Tornado analysis with the proportion
of admitted patients in the no testing arm
varied between 60% and 83% (which
corresponds to the variation in the differential
admission rate of 40%), with the same
outcome, i.e. this parameter is not a key driver
of cost-effectiveness.

D. In the model, admission for any reason
(including suspected pre-eclampsia) within 24
hrs of the test was used (Cerdeira 20193) for
the sake of consistency with the outcomes
reported in the INSPIRE RCT, because the
outcomes were not reported separately for
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was far higher than in the INSPIRE trial), differences in the
trial designs (PreOS was non-interventional) and
considering that the two trials were conducted in different
countries, where their own national guidelines for patient
management apply.

G. We believe for this model to yield coherent results, the
same level of risk should be implemented in each arm,
and that admission to hospital (or increased surveillance)
provides a treatment effect (when used appropriately), e.g.
for women that develop pre-eclampsia within 7 days, you
would expect hospitalisation to provide, on average, a
positive effect vs not admitting them, irrespective of
underlying risk of adverse events.

H. Because of the disconnect between test outcomes and
clinical outcomes in the model structure it is not possible to
do informative sensitivity analysis on a number of
parameters. For example, as True Positives have worse
outcomes than False Negatives in the Elecsys model, a
sensitivity analysis that decreased the sensitivity of the
Elecsys test would paradoxically increase its cost-
effectiveness.

I.  Since outcomes are pre-determined by risk score, the
underlying assumption in the EAG’s Elecsys model seems
to be that patients who are ruled out by clinical decision
alone are only likely to get a mild/moderate case of pre-
eclampsia at worst (the non-admitted patients are
distributed only among the low and intermediate PIGF
based risk categories in the model). We do not believe this
reflects clinical experience. Some patients should
therefore be ruled out within the “high risk”/“poor
outcomes” group as well.

those women who were admitted for suspected
pre-eclampsia.

Using the rates of admission for suspected
pre-eclampsia within 24 hrs (60/186 and
48/184 in the reveal and nonreveal arms,
respectively, see Table 2 in Cerdeira 2019°)
does not change the cost-effectiveness of
Elecsys (with the incremental cost of £529 and
incremental QALYs of -0.1304) because the
differential rate of admission changes only by
1%.

E. The EAG has not modelled EBL because
the proportion of patients with this complication
is not reported in INSPIRE. Table S5b from
INSPIRE only reports the measurement of EBL
at delivery in millilitres.

In addition, the cost of blood transfusion is
minor and will not affect the model results.

F. PreOS and INSPIRE have different trial
designs, but they examine the same thing —
(intended/actual) clinical decisions made
with/without knowledge of the ratio

test results. The different countries (PreOS —
Germany; INSPIRE — UK) may or may not be
an issue affecting applicability to the Elecsys
model. The PreOS study publication does not
mention whether guidelines or an algorithm
was used for care decisions. It states that
investigators were free in their clinical deicions
(no recommendations beyond cutoff values).
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J.  Within the INSPIRE cohort, 0 women were sent home and
subsequently developed pre-eclampsia within 7 days in
the intervention arm, whereas 3 women who developed
pre-eclampsia were sent home in the clinical decision arm.
These women were at risk of adverse maternal and fetal
outcomes. The fact that they didn’t develop them is down
(at least somewhat) to random chance but the health
economic model should reflect what the average effect of
sending these women home might be across the UK
population rather than simply modelling a lack of sensitivity
as having no disbenefit.

K. Once again, we would urge the NICE committee to
consider why a test with both a better PPV and NPV
(100%), where 0 patients were inappropriately classified
as “rule-out” in the testing arm would lead to worse
neonatal outcomes? Since 0 patients are ruled out
inappropriately, the model must be suggesting that having
a more accurate reassurance that a patient is high risk
would somehow lead to worse clinical management and
outcomes. This is not logical.

L. We believe that Table 54 hasn't captured the true costs of
performing the tests, some costs are missing and some
have been added unnecessarily. If 'charge per reportable’
is used for Elecsys there is no need for additional costs to
be added. The cost of £3.47 for ‘Phone call to
communicate results’ should be removed for Elecsys, as
the trust ICE system will report with no additional cost. We
would like to note that for the Elecsys test the only costs
included under the ‘staff time’ heading should be for the
blood draw. All other staff time is included in the charge
per reportable. Whereas, for the triage test, the staff time
costs should include the blood draw, sample analysis and
quality control (performed by a midwife, > 30 min) (ref

G. Please see our response to comment 5A.
Also, as previously stated in response to
comment 6A, the EAG does not consider
relevant and appropriate to include any utility
values related to hospitalisation.

H. Please see our response to comment 6B.

I. As stated in section 5.4.6 of the ERG report,
not only women at low or intermediate risk of
pre-eclampsia but also women at high risk of
pre-eclampsia can be managed as outpatients:
if they have been admitted to hospital but do
not develop disease they are assumed to be
discharged at some point and managed as
outpatients up to delivery.

J. The assumptions regarding hospitalisation
were based on the treatment algorithm used in
the INSPIRE RCT and clinical advice on
managing women with suspected pre-
eclampsia. We appreciate, however, that
although the model was parameterised from
the best available clinical evidence, it may not
represent the “average effect” across England
and Wales as the management strategies
related to hospitalisation are likely to vary.

K. Please see our response to comment 5A.

L. The costs of testing were based on data
provided by the companies and were informed
by expert opinion. When data were not
available, assumptions had to be made.
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NHS: Tariff Information Spreadsheet).

Therefore, it is possible that some of these
assumptions do not reflect clinical practice.

We conducted a number of scenario analyses
where the cost of testing was varied. These
scenarios are described in section 5.5.2.1 of
the EAG report. Since these model inputs have
a relatively minor impact on the incremental
costs, additional scenario analyses are unlikely
to be of value.

Roche
Diagnostics Ltd

The model's conclusions are at odds with all the published cost-

effectiveness evidence identified by the EAG and known assay

performance.

A

Ignoring the wealth of identified evidence in the review and
relying on a model based on a single trial for each of the
tests, where differences in rare outcomes that drive the
economic model can be explained by a combination of
economic modelling assumptions and differences in the
underlying risk and severity of patients between the model
arms, is inappropriate.

We would urge the NICE committee to consider how it is
possible that a technology, where the underpinning RCT
reported a higher sensitivity and similar specificity
compared to clinical decision alone, could possibly lead to
worse neonatal outcomes (the main driver of QALYs in the
model).

The findings of the model are contradictory to the findings
of the PreOS study, which underpins some parameters in
the model. In this study the introduction of the ratio test led
to a statistically significant change in the choice to admit or
not admit and all of these changes were deemed

Please see our responses to the comments
above.
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appropriate by a panel of adjudicators. These changes to
management resulted in an increase in both the sensitivity
and specificity of the test compared to clinical decision
alone, in turn reducing the total number of admissions.

D. The findings of the model are contradictory to a “Shared
Learning Example” published on NICE’s website in March
2021. This is an example from a hospital in Lancashire
where, following the publication of NICE DG23 and the
subsequent funding streams, they were able to redevelop
their patient pathway to implement the Elecsys test and
record observational outcomes e.g. “From audit data, we
have shown that the use of the test allowed 100% of
mothers, without any other obstetric complications, with a
result of <38 to be discharged home safely. Additionally,
the test provides reassurance for mothers since a result of
<38 rules out pre-eclampsia for one week. We have found
the use of the sFlt-1/PIGF ratio test useful in diagnosis of
pre-eclampsia and this is particularly useful when risk
stratifying which patients to keep as in-patients.” We
suspect there will be many such examples in the dozens
of maternity units that have redeveloped their pathways to
include the test.
(https://www.nice.org.uk/sharedlearning/implementation-
of-placental-growth-factor-plgf-based-testing-to-aid-
diagnosis-of-suspected-pre-eclampsia-at-lancashire-
teaching-hospitals-nhs-foundation-trust)

E. The review identified a great deal of evidence that
supports the proposition above, including 6 peer reviewed
health economic evaluations of the Elecsys test that all
found it to be cost-saving. To completely reverse the
conclusion of years of work and analysis of this test on the
basis of a model based on two trials characterised by
heterogeneous populations is concerning.
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PIGF-based testing has been recommended by NICE as a
rule-out test for 5 years, however we propose it would
have been more appropriate to include the following
comparator strategies in the EAG model: “clinical
assessment alone”, “clinical assessment + rule-out test”
and “clinical assessment + rule-in/rule-out test”. This way
the incremental cost-effectiveness (and certainty of
evidence) of adding a rule-in component to the rule-out
strategy, which has become standard care in large parts of
the UK, could be assessed.

The EAG identified a large amount of evidence on the
diagnostic test accuracy of both the Elecsys and Triage
PIGF-based tests in the clinical review, which has been
ignored in the economic analysis. The EAG did not
consider it appropriate to meta-analyse the data so we do
not have point estimates for rule-in and rule-out thresholds
available. However, the DAR systematic review did include
data on the predictive concordance of the various PIGF
based assays. Two of the studies, the COMPARE study,
and Giblins et al, found that while there were some small
trade-offs between sensitivity and specificity between the
Triage and Elecsys tests, the area under the ROC was
similar for both tests. The COMPARE study also
concluded that the Triage and Elecsys test’s ability to
predict pre-eclampsia with 2 weeks did not differ. We ask
the committee to consider how two tests that have similar
diagnostic performance could possibly lead to such a
difference in the primary conclusions of the report, namely
that one test is dominant (less costly and improves
outcomes) and the other is dominated (more costly and
worse outcomes)?
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patient access and we would urge NICE to consider redeveloping

the model using a linked-evidence approach or waiting for ongoing

trials to publish before making any change to existing quidance.

A

Before the advent of PIGF-based testing, women with
suspected pre-eclampsia were highly likely to be admitted
to hospital. PIGF-based testing is most often used as a
“rule-out” test and benefits from an extremely high NPV
and sensitivity. This means that clinicians can confidently
rule out a cohort of women, providing them with
reassurance and reducing unnecessary admissions to
hospital. This is why the test achieves savings to the NHS
with no/negligible health disbenefits, why it was
recommended in NICE DG23, why it was accepted by the
AAC as a Rapid Uptake Product, widely implemented
across the NHS over a 3 year period involving extensive
on-site training and education resulting in pathway
redesign. This is also why it currently has a Medtech
Funding Mandate attached.

Currently, both the Triage and Elecsys tests have a
Medtech Funding Mandate attached because the analysis
in NICE DG23 considered them to be both cost-saving and
QALY increasing. The funding mandate has greatly
increased the use of the tests across the NHS. When
deciding which products will be added to the list, NHSE
will consider the results of the economic evaluation that
NICE publishes on its website. If the intent of the
committee is for patients to retain access to the test, the
base case analysis must be amended to more accurately
reflect the cost-savings and QALY benefits that would
logically be expected in an average hospital in the UK.

Stakeholder | Comment | Page Section no. Comment EAG Response
no. no.
Roche 8 Adopting the EAG’s analysis as the base case will seriously affect No comment.
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The Elecsys test is embedded in routine clinical practice in
approximately 80 maternity units across the country yet
the EAG’s analysis suggests that it is of no benefit (or
indeed harmful for patients). Moreover, the test is used
extensively across the world and its use is currently
reimbursed in countries including, Germany, Korea,
Switzerland, Brazil and Croatia. Moreover, use of the sFlt-
1/PIGF ratio to rule out pre-eclampsia is recommended in
the ESC Clinical Practice Guidelines and in many national
guidelines. We would urge the committee to consider why
the test would have such widespread adoption,
incentivisation and be recommended in guidelines if it was
not considered by the medical community to provide
clinical and economic value?

The PARROT-2 trial, which will provide data comparing
the two tests, is currently recruiting and will provide higher
quality evidence for the committee to consider. The risk of
making an incorrect decision based on the current
comparison between the two tests is high and will be
substantially reduced when this trial reports.

We would strongly urge NICE to consider redeveloping the
model to be based on a linked-evidence approach or
waiting for PARROT-2 to publish before considering
changing guidance that has widespread uptake and
clinical acceptance in the UK.

Quidel

General points

Intended use of the tests:

1.

The differences between the tests' intended uses are not
clearly communicated within the report.

The Triage test has an intended use as follows; The test is
used in conjunction with other clinical information as an

The manufacturer’s intended use of the Triage
test is stated in section 1.2 of the EAG report
using the manufacturer’s wording.

The intended use of the tests and clinical
management algorithms used in the clinical
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aid in the diagnosis of preterm pre-eclampsia (i.e., pre-
eclampsia requiring delivery preterm) and as an aid in the
prognosis of delivery in women presenting with signs &
symptoms of pre-eclampsia prior to 35 weeks of gestation.
Recognition of this "time-limited" (delivery) endpoint is
important - it matters to clinicians because it helps to
identify women at low/intermediate/high risk for
deterioration and delivery. The test's diagnostic accuracy
for these endpoints has been validated in the published
clinical studies, and the effect on cost- and clinical-
outcomes evaluated and reported. Prediction of these
clinically relevant endpoints inform clinical management
and were utilised in the PARROT study. We request that
the intended uses of the tests are fully described in the
report.

3. Prognosis of delivery (i.e., using these time-limited" (14d,
preterm delivery) endpoints) in women with suspected pre-
eclampsia for the Triage test is part of the intended use.
This might not be the case for the other tests (see later
note about inferences from the McCarthy dataset). For
example, we understand that the Elecsys test's intended
use is for aided diagnosis of pre-eclampsia over short-
(one week) and medium-term (four weeks) time intervals
(i.e., the appearance of the disease meeting diagnostic
criteria, not its deterioration necessitating delivery).

4. These are important differences between the available
tests - the differences are not adequately or correctly
summarised within the report. For the Triage test,
performance data is reported in the literature and the
product insert for the <12, 212<100, and 2100pg/mL PIGF
strata (time-to-delivery [median, IQRs] and diagnostic
accuracy [SENS, SPEC, NPV, PPV] for the endpoints of

studies are provided in Table 53 and Appendix
8 of the DAR, respectively.

The clinical management algorithm from the
PARROT RCT did not specify the intended use
of the Triage test. As stated in Duhig 2019,4
this was “a pragmatic trial, to reflect how
angiogenic factor measurement could be
adopted clinically and realistically

within a health-care service.”

In PARROT, the outcomes stratified by the risk
of pre-eclampsia (which were used in the
economic model) were reported for the whole
trial population including women with
gestational age of more than 35 weeks.

We stated in the DAR that modelling a wider
population than that specified in the Quidel
submission (<35 weeks) was a limitation of the
cost-effectiveness analysis for Triage.

The DAR does report prognosis of delivery
results from PARROT by timepoint (within 2
weeks).
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delivery (<14d or preterm) in suspected or confirmed pre-
eclampsia)).
5. We believe that failure to report differences between the
intended uses and endpoints of the different tests creates
confusion in the report on how the tests are intended to be
used and how they have been evaluated/applied in
practice.
6. For example, for the Triage test, a PIGF level of <12pg/mL
is described in the report as a rule-in diagnosis of pre-
eclampsia. This is incorrect. It would imply that women
with PIGF=12pg/mL and <100pg/mL are unlikely to have
or develop pre-eclampsia which is incorrect.
7. We request that the report is reviewed and corrected
to improve clarity on the intended uses of the tests,
the applicable endpoints, and how the tests are
intended to be used in practice.
Quidel 10 173 7 DISCUSSION | The report states "Despite advancements in the evidence base for | We acknowledge all of these points made.
7.1 Statement of | the tests, as described above, some notable evidence gaps and
principal findings | uncertainties remain. For example, having recommended the use | oyr original point was that The PARROT
7.1.1 Test of Fhe Trlagg PIGF test anq t.he Elecsys immunoassay sFIt-1/PIGF trial assessed test performance for the
accuracy and ratio alongside standard clinical assessment for ruling out Triage PIGF <12 pa/mL cut off (rule-in
clinical suspected pre-eclampsia, NICE DG23 recommended further 9 _pg ) . ( )
effectiveness research be done to establish the accuracy of these tests at ruling- but only for the trial arm in which PIGF
in pre-eclampsia, specifically on how this affects management test results were concealed from the
decisions on time to delivery and consequent outcomes. The treating clinician. It was not clear why
evidence on test performance for ruling-in pre-eclampsia available | performance wasn’t available for the arm
for this update DAR is limited in both volume and relevance." where PIGF test results were revealed to
the clinician, which is more relevant to the
1. We request consideration here of "relevance to the DG23 decision problem.
research question, as written, and relevance to the
clinical problem faced by clinicians in the delivery of
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care". We believe that the rule-in use to identify women at
risk of delivery for pre-eclampsia is important,
recognised as relevant by clinicians, and has been
validated in the PARROT study for the Triage test.

The central question underpinning research
recommendation DG23 6.2 was whether a woman with
PIGF<12pg/mL (shorter time-to-delivery interval, likely
more severe disease) would receive inappropriate clinical
management, increased rates of preterm delivery, and
worse neonatal outcomes.

The clinical management algorithm for PIGF-guided
testing used in the PARROT study included information for
the clinicians on time-to-delivery, a PPV estimate from the
PELICAN study for preterm delivery, and clear guidance to
not deliver on a finding of PIGF <12pg/mL alone. We note
that the PARROT algorithm (Appendix 8) is incomplete
[page missing, which outlines expected time to delivery
per PIGF strata and PPV/NPV for the 14-day and preterm
time intervals].

The product insert, based on the PELICAN study analysis,
provides diagnostic accuracy data for the endpoint of
delivery for preterm pre-eclampsia (12pg/mL) and
endpoint of delivery for preterm pre-eclampsia or for
pre-eclampsia requiring delivery within 14d
(100pg/mL).

Women with PIGF<100pg/mL are at increased risk for
deterioration and required delivery. Further, we note the
conclusions of the investigators of the PARROT study in a
publication by Duhig (Duhig, K.E., Myers, J.E., Gale, C., Girling,
J.C., Harding, K., Sharp, A., simpson, N.A.B., Tuffnell, D., Seed,
P.T., Shennan, A.H., Chappell, L.C., Placental Growth Factor
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Measurements in the Assessment of Women with Suspected
Preeclampsia: a Stratified Analysis of the PARROT Trial,
Pregnancy Hypertension: An International Journal of Women's
Cardiovascular Health (2020), doi:
https://doi.org/10.1016/j.preghy.2020.10.005) that " We
found that the difference seen in the severe maternal
adverse outcome composite was most marked in the PIGF
12-100pg/ml group (aOR 0.15 (95% CI 0.03 to 0.92) and
we anticipate that this may offer clinicians an opportunity
to identify women at risk of developing severe
preeclampsia complications, who may otherwise be
considered at lower risk". In the PARROT clinical
management algorithm, clinical guidance for this 12-
100pg/mL included increased surveillance with hospital
admission determined by hypertensive status.

The risk strata of PIGF <12, 212<100, and =2100pg/mL
provide clinicians with probable pregnancy outcomes (i.e.,
Median time to delivery, PPV/NPV for 14d/preterm
delivery) to be considered alongside established clinical
assessments.

We consider that the data reported in the PARROT
study (Duhig publications) addresses the question of
whether the Triage test can be used safely and cost-
effectively for its intended use (stated above) to rule-in
and to rule-out deterioration requiring delivery over
clinically relevant time intervals (14d, preterm).

Quidel

11

73

The PARROT
trial

‘assess as pre-eclampsia’.

The report states that "The PIGF cut-offs used (>100, 12-100, and
<12 pg/mL) were in line with those recommended by the company.
If a participant had a PIGF of < 12 pg/mL, the [PARROT study]
algorithm defined this as ‘very low’ and instructed clinicians to

All available data on test accuracy as
reported by PELICAN and other
standalone tests are reported in Appendix
5.3 of the DAR.
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1. We wish to make the following further points about rule-in
use of the Triage PIGF test. Very low PIGF (<12pg/mL)
identifies likely presence of severe placental dysfunction
and a high probability of deterioration and delivery (14d,
preterm) with pre-eclampsia.

2. We note that the report includes PPV data for the 14d
timepoint (PPV of 44.6% for predicting pre-eclampsia
requiring delivery within 14 days) but does not report PPV
data for 12pg/mL for the preterm endpoint which is
available to clinicians and informs decision-making. PPV
this preterm delivery endpoint from the PELICAN study is
94.2%).

3. We note that the report does not include PPV data for the
14d timepoint (PPV of 43.4% for predicting pre-eclampsia
requiring delivery within 14 days) or the preterm delivery
endpoint (PPV 65.1%) from the PELICAN study analysis
(product labelling). Both the low (<12pg/mL) and middle
(212<100pg/mL) PIGF strata were part of the clinical
management algorithm and inform clinicians on a median
expected time-to-delivery interval and PPV for
deterioration/delivery.

4. We note that the report acknowledges on p138 that "The
[PARROT] trial also reports a reduction in severe maternal
adverse events seen with the implementation of revealed
PIGF testing, with the largest reduction in the PIGF 12—
100 pg/ml group. The authors argue that the improvement
in clinical outcomes in this group may have been mediated
by the use of the clinical management algorithm which
recommends increasing antenatal surveillance and
monitoring; this may be particularly important in the group
of women with PIGF 12—100 pg/ml who presented with
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clinical features of gestational hypertension but may also
have had sub-clinical multi-organ disease features."

5. Evaluating both the Triage and Elecsys tests for the same
"rule-in" diagnosis incorrectly assumes an equivalent
intended use and diagnostic endpoints. The intended uses
and their associated endpoints are different.

6. We believe that the model/scenarios correctly maps the
Triage PIGF strata to the different risk groups, but the
explanation of how the Triage test informs clinical
management (expected time-to-delivery, PPV/NPV for
delivery (14d, preterm) with pre-eclampsia) for the different
cutoffs lacks consistency within the report.

7. We consider that this "rule-in" use (i.e., for time-
limited delivery endpoints), for Triage, is clinically
relevant and informative to clinicians. We do not agree
that a rule-in has not been adequately researched.

8. We request that the panel reconsider its
recommendation for further research to support a
rule-in use of the Triage test. The "rule-in" use of the
Triage test is intended to identify disease which might
deteriorate and require delivery within 14d or preterm
and not to predict a clinical diagnosis of pre-
eclampsia.

Quidel

12

80

41.21
Testing to
predict pre-
eclampsia

The report states " Two standalone studies (PETRA, PELICAN)22
25 reported NPVs ranging from 0.530 to 0.901 in patients <35
weeks gestation when using this test at a cut-off PIGF level of 100
pg/mL to predict PE at any time point (Appendix 5, Table 81)."

1. Pre-eclampsia is categorised as early (<34w), early
preterm (=34<37w), and late (=37w) onset. It is not clear to

Test accuracy data for predicting pre-
eclampsia requiring delivery within 14
days are reported in Table 86 in
Appendix 5. We report most of the
data for the stand
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us why NPV data is being reported for "all pre-eclampsia”
when it is widely known that PIGF-based tests detect the
pathophysiology (placental dysfunction) associated
primarily with early and early preterm onset (20w-37w).

Reporting NPV data for pre-eclampsia at any timepoint
does not inform a clinically relevant problem - we believe
that the recognised clinical problem is "will this patient with
a possible pre-eclampsia diagnosis deteriorate/require
delivery within a short time interval (14d, preterm)".
Performance for these endpoints informs clinical
management and was the basis of the clinical algorithms
supporting use of the Triage test.

We request that data also reported from these studies
for the endpoints supported by the intended use of the
test (delivery (14d, preterm) is included.

alone test studies in the appendices
for the reasons stated in the DAR.

Quidel

13

10

Results

The report states "Other predictive accuracy evidence combined
diagnosis of pre-eclampsia with other outcomes such as time to
delivery, or requiring preterm delivery: the Triage test had a PPV of
100% (sensitivity 51%) to predict pre-eclampsia and a test to birth
interval of 14 days using a test cut-off of <12pg/ml and a PPV of
87% (sensitivity 95%) using a test cut-off of <100pg/ml. The
diagnostic and prognostic/predictive accuracy outcomes varied
according to rule-in or rule-out for differing time periods and
different gestational age ranges."

1.

As stated, we believe that this prognostic/predictive
accuracy outcome data is directly relevant to clinical
practice and likely more informative than using the PIGF-
based tests to establish a clinical diagnosis of pre-
eclampsia alone.

We question why it is reported as "other" evidence
because it does not fall within the "rule-in diagnosis™

Use of the term “other” is not intended to
negate the utility of the evidence to clinical
practice. We have taken an inclusive approach
and have reported as much of the available
data as possible in our report. Hence, the
report includes a a wide range of accuracy
estimates ranging from diagnosis of pre-
eclampsia to predication of pre-eclampsia
requiring delivery at specified time points.
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Triage and Elecsys, tests when used alongside standard clinical
assessment to rule-in pre-eclampsia, is required. The current
available evidence is of limited volume and relevance to current
practice."

1.

For the reasons given (intended use and applicability of
the time-limited (delivery <14d, preterm) endpoints for
which diagnostic or prognostic accuracy data has been
generated for Triage), we disagree with this statement.
The current evidence supporting these time-limited
delivery endpoints is of direct relevance to current
practice.

This, through consultation with clinical experts, is the basis
of the intended use of the Triage test and how it is used in
clinical practice. We believe that clinicians place more
emphasis on tests which can identify (rule-in, rule-out)
disease which could deteriorate within a short
timeframe, might be missed by standard clinical
assessment, and otherwise might cause an adverse
maternal and/or fetal outcome.

However, we question the clinical utility of tests which
help diagnose (rule-in) pre-eclampsia. These tests
help to confirm a probable diagnosis of pre-eclampsia
but do not convey information on an individual
patient's prognosis. Hence, we raise a question about
the clinical relevance of the endpoint being evaluated.

Stakeholder | Comment | Page Section no. Comment EAG Response
no. no.
scope and request further consideration to ensure
that the scope of the review adequately encompasses
the way in which the tests are intended to be utilised.
Quidel 14 177 8.2 Suggested The report states that "Further evidence of the performance of the We acknowledge these points. Our point is that

there is a lack of evidence evaluating the
clinician’s use of the test results alongside
standard clinical management to inform care
decisions. Those decisions reflect the potential
for the condition to deteriorate within a short
timefreame (i.e. not just ruling in pre-eclampsia
but pre-eclampsia requiring delivery at a
specified time point).
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when selecting a
model structure

women with suspected pre-eclampsia and the time from
testing to delivery.9,47 Therefore, a candidate model structure
should be able to capture clinical risk stratification into low,
intermediate and high risk of pre-eclampsia. It should also be
able to adequately represent the clinical management algorithms
for gestational hypertension and pre-eclampsia (with hypertension
stratified by the level of severity), the management of delivery and
the risk of maternal and neonatal adverse outcomes."

Further, the report states "Figure 5 outlines the model structure,
which includes four main components:

[One component] Stratification of women into sub-cohorts
depending on the risk of suspected PE (low, intermediate, or high)
based on the results of standard clinical assessment with or without
PIGF testing. Therefore, in the base-case analysis we assumed that
women with PIGF of less than 12 pg/ml would be hospitalised while
women with PIGF levels of 212pg/mL would be managed in
outpatient settings except those with severe hypertension who can
also be admitted for up to three days. The proportion of women with
PIGF level of <12 pg/ml in the comparator arm who would be
hospitalised within 24 hours was estimated from the risk ratio for
diagnosis within 24 hrs (RR = 1.31) based on Duhig 2019.8".

e We agree with the model structure. However, on p146
"Hospitalisation rates for these PIGF categories were not
reported, but it was stated that the clinical management
algorithm used by clinicians in PARROT (Appendix 8) did
not recommend routine admission for women with low
or very low PIGF (Duhig 202163)."

e The base-case analysis states "we assumed that
women with PIGF of less than 12 pg/ml would be
hospitalised." We question whether hospitalisation

Stakeholder | Comment | Page Section no. Comment EAG Response
no. no.
Quidel 15 138,139, | 5.4.5 Key The report states that "It has been shown that there is a In response to this comment, we conducted a
146 considerations correlation between the level of angiogenic biomarkers in scenario assuming a lower proportion (90%) of

women at high risk of pre-eclampsia in the test
arm who would be hospitalised. This did not
change the outcome, i.e. using Triage
alongside standard clinical assessment
remains less costly and more effective (see
section 5 in Addendum).
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rates might be over-estimated in the base-case
analysis.

Quidel

16

86,87

4.1.3.2
Predictive
concordance

The report states that "McCarthy et al. compared the commercially
recommended cut-offs for the Alere (now Quidel) Triage PIGF test
(<100 pg/mL), Roche Elecsys test sFlt-1/PIGF ratio (>38) and an
optimally derived cut-off for the Perkin EImer DELFIA Xpress PIGF
1-2-3 test (<150 pg/mL). A trade-off was seen between sensitivity
and specificity, with the Triage PIGF and DELFIA Xpress tests both
having higher sensitivity, but lower specificity, than the Elecsys test.
However, McCarthy et al. concluded that the tests’ ability to predict
delivery within 2 weeks did not differ significantly when using the
specified cut-offs, with areas under the ROC curve being similar
among the tests (full test accuracy statistics for the three tests are
provided in the publication)."

¢ Note that McCarthy further states that "the main outcome
measure was detection of a difference of 0.05 in AUROC
between tests for time to delivery within 14 days of
testing. They further state that "using this [Triage]
assay, a PIGF 2100 pg/ml is considered test negative
(normal), suggestive of patients without placental
dysfunction who are unlikely to progress to delivery within
14 days of the test."

We request that consideration is made of the intended use of
each of these tests. We are not aware of any PIGF-based test with
the same intended use as the Triage test (i.e., for the endpoints
used in this evaluation by McCarthy). Therefore, we question
whether the COMPARE study provides a meaningful
dataset/analysis given that the intended uses/endpoints of the
available tests are different.

We note this point. Comparisons between tests
will inevitably be problematic due to the
different ways the tests are meant to be used.
We have to be pragmatic and make use of
comparative data when required.

Quidel

17

147,
148, 299
(T111)

54.7.3
Costs
associated with

The report states that "Test costs were estimated from information
provided by the test manufacturers to NICE, and from clinical
experts and laboratory staff who use the Triage PIGF test and

QC costs were accounted for in two ways: (1)
the costs of laboratory material and (2) the
costs of staff required to perform QC.
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assumptions to inform our cost estimates."

The effect of QC testing frequency on cost-per-reportable
in different patient volume scenarios has not been
considered. Typically, wet-reagent platforms require daily
2-level QC testing and this, for low throughput testing
scenarios such as is the case for pre-eclampsia, can
significantly influence cost-per-reportable.

Table 111 has inconsistent data reported across the
manufacturers (cost per test, cost per reportable,
costs for Cals and QC controls) - it is not at all clear
whether all of the correct costs are included for all of
the tests.

For example, for the Elecsys test the report reads
"Assumption as informed by one of our experts" - yet no
separate cost is included for running controls and
calibrators.

We question whether the effect of patient throughput
of 365 tests per year (one of the scenarios listed) and
the cost of QC testing frequency has been fully
considered in the cost-per-reportable estimates for the
Elecsys test.

Stakeholder | Comment | Page Section no. Comment EAG Response
no. no.
PIGF-based Elecsys sFlt-1/PIGF ratio test in clinical practice. Where information
tests was unavailable for certain cost items, we made reasonable Costs of laboratory material: for the Triage test,

these were informed by the manufacturer and
an expert; for Elecsy, these were included in
the cost per reportable test; for BRAHMS,
these costs were provided by the manufacturer
(see pages 294 and 296-297 of the EAG
report).

Costs of staff: “An estimate of 41 hours per
year to quality control testing was used. This
estimate was provided by Quidel. Therefore,
we assumed twice the time is needed for the
Elecsys and BRAHMS Kryptor sFlt-1/PIGF
ratio tests” (see page 297 of the EAG report).
Only Elecsys has been assigned with a cost
per reportable test. The rationale for not
applying the same approach for Triage and
BRAHMS tests are explained in the EAG
report, page 294: “The manufacturer further
clarified that contracts included machine costs,
cost of laboratory materials and consumables,
maintenance, and training costs. This
argument was supported by our experts (one
of whom was a laboratory manager) who noted
that machines and maintenance costs are not
borne directly by providers but are typically
paid for via a managed service agreement with
manufacturers.”

“The other manufacturers did not refer to any
such contractual arrangements in their
submissions.”
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EAG Response

The cost per reportable test includes the costs
for running controls and calibrators, as
explained in EAG report, page 294: “Hence,
we assumed that the cost of the Elecsys sFlt-
1/PIGF ratio test includes capital, maintenance,
and equipment costs.”. However, the costs of
staff to perform QC was charged in addition to
the cost per reportable test.

We have run scenario analyses in which we
varied the cost of the test across a broad range
of costs and we concluded that changing the
costs of the tests has a low impact on the
model results (see EAG report, section
5.5.2.1). Therefore, the EAG considered that
there is no reason to update the costs of the
tests or run more scenario analyses

Quidel

18

232,233

Table 86
Prediction of PE
requiring
delivery by time
point

The report states "In the PELICAN study, Duckworth et al.21
reported that for women presenting between 20+0 and 34+6/7
weeks of gestation the AUC for PIGF <12 pg/mL for predicting pre-
eclampsia requiring delivery in 14 days was 0.87 (95% CI 0.83-
0.92)".

e This is incorrect. The AUC does not relate to a single
operating cutoff of 12 pg/mL.

e Please include data for the 100pg/mL cutoff in Table 86
(Row "PELICAN, 22 270 Triage test, result concealed,
35+0 to 36+6 weeks") for delivery before 37 weeks. This
data is reported in the Chappell Circulation paper
(reference 270, Table 4. Test Performance Statistics for
Low PIGF in Prediction of Adverse Outcomes).

e Please include in Table 87 data for the preterm delivery
endpoint and a cutoff of both 12pg/mL and 100pg/mL as

We have corrected the text as suggested.

We are unable to add further data to the report
due to time and resource limitations
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Stakeholder | Comment | Page Section no. Comment EAG Response
no. no.
reported in Triage product insert (Table 9) which uses data
from the same PELICAN study analysis.
Quidel 19 54- 4115 1. Test diagnostic cut-off(s) are reported in the Tables for the | We summarise the use of the tests in the
55,T4,T5 | Approach to Triage test, but the endpoints evaluated are not respective studies. This is not intended to
add-on test use consistently reported across the studies. The endpoints for | necessarily state the manufacturer’s
the Triage test include prognostic use (prediction of recommended use of the test unless the study
required delivery; 14d, preterm). in question explicitly mentions this.
Quidel 20 147 5471 The report states "We conducted an additional analysis for the Corrected. Thank you.
Parameterisation | Elecsys PIGF test using data from a comparative study of MAPPLE
of the risk and PELICAN (Sharp et al 20189). In the analysis reported by
stratification Sharp and colleagues,9 clinical outcomes in women with singleton
phase of the or twin pregnancies presenting prior to 35 weeks’ gestation were
model compared, where possible, between revealed (MAPPLE) and
Triage PIGF test | concealed (PELICAN) cohorts. Data from Sharp9 are categorised
by PIGF concentration: <12 pg/ml (very low), 12—100 pg/ml (low;
representing <5th percentile of normal) and >100 pg/ml (normal)."
¢ We believe that reference to the Elecsys test is an error
and this should be the Triage test.
146 5.4.71 The report states that "Women with a serum PIGF concentration of | Corrected. Thank you.
Parameterisation | >100 pg/ml followed a care pathway involving outpatient
of the risk management and routine surveillance unless clinical parameters
stratification such as severe hypertension indicated otherwise" and " Women
phase of the with a serum PIGF concentration of >100 pg/ml followed a care
model pathway involving outpatient management and routine surveillance
unless clinical parameters such as severe hypertension indicated
otherwise."
e The Triage tests uses an EDTA plasma sample.
British 21 Noted
Maggrpal Fetal On the behalf of BMFMS, we 