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Disclaimer

The recommendations in this guideline represent the view of NICE, arrived at after careful
consideration of the evidence available. When exercising their judgement, professionals are
expected to take this guideline fully into account, alongside the individual needs, preferences
and values of their patients or service users. The recommendations in this guideline are not
mandatory and the guideline does not override the responsibility of healthcare professionals
to make decisions appropriate to the circumstances of the individual patient, in consultation
with the patient and/or their carer or guardian.

Local commissioners and/or providers have a responsibility to enable the guideline to be
applied when individual health professionals and their patients or service users wish to use it.
They should do so in the context of local and national priorities for funding and developing
services, and in light of their duties to have due regard to the need to eliminate unlawful
discrimination, to advance equality of opportunity and to reduce health inequalities. Nothing
in this guideline should be interpreted in a way that would be inconsistent with compliance
with those duties.

NICE guidelines cover health and care in England. Decisions on how they apply in other UK
countries are made by ministers in the Welsh Government, Scottish Government, and
Northern Ireland Executive. All NICE guidance is subject to regular review and may be
updated or withdrawn.

Copyright
© NICE 2020. All rights reserved. Subject to Notice of rights
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Introduction

The risk of stroke caused by thromboembolism is up to 20% higher in patients with atrial
fibrillation. The risk increases in the presence of additional risk factors, such as,
hypertension, diabetes and high cholesterol.

Risk stratification tools help to predict the risk of embolic stroke in patients with atrial
fibrillation and the presence of these other cardiovascular risks. The tools help to identify the
risk of multiple risk factors, and based on this information, the clinician and patient can
decide if the patient will benefit from anti-coagulation (e.g. DOAC or Vitamin K antagonists).

However Vitamin K antagonists and DOACs are not without risk. They increase the risk of
bleeding, particularly in the elderly; hence the use of tools to predict the bleeding risk in
patients exposed to these medications is also important. Knowing the predicted benefit of
reducing the risk of stroke as well as the increased risk of bleeding helps the clinician and
patient to make an informed decision about whether to use these anti-coagulants. The tools
also help to discuss the recommendation with patients.

This chapter will outline the best tools available to assess the risk-benefit ratio of anti-
coagulation in patients with atrial fibrillation. The high cost of the newer oral anti-coagulants
in comparison to Vitamin K antagonists need to also be taken into account and a cost benefit
analysis is presented. This is presented in two parts: a review of the clinical effectiveness of
the tools, followed by a review of the accuracy of the tools.
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Effectiveness of tools to predict stroke or
thromboembolic events in people with
atrial fibrillation

Review question: What is the most clinically and cost-
effective risk stratification tool for predicting stroke or
thromboembolic events in people with atrial fibrillation?

PICO table

For full details see the review protocol in appendix A.

Table 1: PICO characteristics of review question
Population People aged over 18 with a diagnosis of AF.

Intervention(s) | Any stroke risk tool (for example, ABC stroke score, Q stroke, ATRIA, Troponin
2, CHADS?2).

Any version of CHADS2VASC with modifications

[Note: treat each test using a different threshold as a separate
intervention].

Comparison(s) CHADS2VASC (the established method, as recommended by previous version
of this guideline)

Outcomes Critical
e health-related quality of life
o mortality

e stroke or thromboembolic complications
e major bleeding

Study design Randomised controlled trials

Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual.® Methods specific to this review question are
described in the review protocol in appendix A.

This review is not a ‘prognostic accuracy’ review, but is instead a review of trials that have
compared later health outcomes in people randomised to different prediction tools. Tools with
differing prognostic accuracies may differ in their influence on later health outcomes through
stimulating a more or less appropriate treatment approach. Whilst accuracy is not measured
directly in such randomised trials, the advantage of such studies is that they demonstrate
clinical efficacy. In contrast a prognostic accuracy study can only demonstrate the intrinsic
predictive accuracy of the tool and is unable to show that the accuracy affects health
outcomes. However such randomised trials are not commonly undertaken, and may provide
equivocal results, and so a prognostic accuracy review has also been undertaken (section 3).
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Declarations of interest were recorded according to NICE’s 2018 conflicts of interest policy.
Clinical evidence
Included studies

No relevant clinical studies comparing different stroke risk tools with CHADS2VASC were
identified.

Excluded studies

See the excluded studies list in appendix I.
Summary of clinical studies included in the evidence review
No evidence identified.

Quality assessment of clinical studies included in the evidence review

No evidence identified.
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2.5 1 Economic evidence

2.51 2 Included studies
3 No relevant health economic studies were identified.
25.2 4 Excluded studies
5 No health economic studies that were relevant to this question were excluded due to
6 assessment of limited applicability or methodological limitations.
7 See also the health economic study selection flow chart in appendix G.
2.6 8 The committee’s discussion of the evidence

9 No evidence was generated by this review. The committee discussed the predictive accuracy
10 evidence (see section 3 below only, as this was felt to be sufficient to inform
11 recommendations relevant to the most appropriate methods to predict stroke in people with
12 AF, without the need for any consensus recommendations or research recommendations
13 pertaining to this review.
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Accuracy of tools to predict stroke or
thromboembolic events

Review question: What is the most accurate risk
stratification tool for predicting stroke or thromboembolic
events in people with atrial fibrillation?

For full details see review protocol in Appendix A.

Table 2: ‘PICO’ characteristics of review question

Question

Population People aged >18 with a diagnosis of atrial fibrillation, who are not on
anticoagulants

Risk tool Any stroke risk tool (e.g., ABC stroke score, Q stroke, ATRIA, Troponin 2,

CHADSVASC, CHADS?2)
Any other version of CHADSVASC with modifications

Reference standard Later stroke and/or thromboembolic event at follow up used in study

Outcomes (in terms  Simple diagnostic (prognostic) accuracy outcomes, such as sensitivity and
of predictive test specificity

accuracy, C statistic (based on sensitivity and specificity but useful if >1 threshold
calibration) used).
Calibration outcomes
Reclassification
Study types cohort (external validation, internal validation)
Specific groups Ethnic groups

Clinical evidence

The aim of this review was to evaluate the accuracy of stroke/thromboembolism (TE)
prediction tools with reference to their discriminatory capabilities (sensitivity, specificity, C
statistics, D statistics), calibration (R2 and Hosmer-Lemeshow statistics) and the Net
Reclassification Index (NRI) in people with AF. The reference standard was the incidence (or
not) of stroke and/or systemic thromboembolism (TE) at follow up.

We therefore searched for cohort studies evaluating stroke/TE prediction tools for people
with AF. Only studies which analysed predictive accuracy in people who were not
anticoagulated at baseline were included. If a study containing anticoagulated patients also
contained a separately analysed sub-group who were not on anticoagulants then the study
was also included, although only the data from the non-anticoagulated sub-group were
included in the review. Non-anticoagulated cohorts were used because the purpose of stroke
prediction tools is to evaluate who requires anticoagulation — that is, those people who are at
risk of stroke if anticoagulants are not taken. For such a risk to be accurately estimated
requires that the tool has been validated (with reference to later incidence of stroke/TE) in an
analogous non-anticoagulated population. In contrast, use of an anticoagulated cohort would
involve the stroke prediction tools identifying those people that have stroke/TE despite
anticoagulation, which are not necessarily the people that require anticoagulation.

Nevertheless, non-anticoagulated cohorts present problems of their own. If a modern cohort
is not anticoagulated this may mean that it is deemed very low risk or that it is ‘special’ in
some way (perhaps by having contraindications to Warfarin or DOACS). This would make

10
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such a cohort unrepresentative of the vast population of people with AF who have been
recently diagnosed, and so the predictive capabilities of risk tools in such a cohort might
differ from those in the target population. Hence during this review attention has been
focussed upon the reasons why the cohort was not anti-coagulated, and whether the
characteristics of the cohorts were noticeably different from the general population of people
with AF. In general, the non-anticoagulated cohorts included in this review appear not to be
low risk, nor do they seem ‘special’ in any way.

37 studies evaluating the accuracy of stroke/thromboembolism prediction tools for people
with atrial fibrillation who were not anticoagulated were included in the review.? 3 10.20.27. 30, 33,
35, 36, 38, 46, 57, 63, 65, 68, 71-73, 77, 79, 80, 88-90, 93, 113-115, 118, 121, 122, 124, 127-131, 133These studies are

summarised in Table 3. The different stroke prediction tools are outlined in Table 4.

Quality of data was generally low or very low. This was partly due to serious or very serious
risk of bias in all studies resulting from poor reporting of blinding of prediction tool and
outcome data (and vice versa), and from a majority of studies having excessively short follow
up periods (<5 years) and/or a relatively low number of events at follow up (<100). In
addition, some pooled effects showed serious heterogeneity. This heterogeneity remained
unexplained as we had not proposed any pre-hoc sub-grouping strategies.

Evidence from these studies is summarised in the GRADE clinical evidence profiles below
(Table 5 to Table 10). See also the study selection flow chart in Appendix B:, study evidence
tables in Appendix F:, forest plots in Appendix D:, and excluded studies list in Appendix I:. In
summary, there did not appear to be clinically important differences in accuracy between
different tools.

11
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1 Summary of included studies

2 Table 3: Summary of studies included in the review

Abraham CHADS2 5981 post-menopausal Stroke/TIA obtained from medical records and 457 Median 11.8 years
20132 CHADSVASC women with NVAF from centrally adjudicated

USA. 64.9 hypertensive,

3.7% CHF, 9.2% DM, 2.6%

prior stroke, 4.9% prior TIA,

10% prior CAD.

Abumaileq CHADSVASC 154 consecutive patients TE event (Stroke/TIA, PE, Peripheral 9 11 months
2015a3 R2CHADS?2 with NVAF from Spain. embolism) during follow-up. Stroke needed to
ATRIA Mean age was 74 years, last >24 hours and shown on CT/MRI with
mean SBP was 129, 30% confirmation from a neurologist. A diagnosis of

were current smokers, 21%  peripheral embolism was defined as non-
had DM, 6.5% had HF, 15% central nervous system embolism with clinical
CHD. 85% CHADSVASC or radiographic evidence of arterial occlusion.
score of 2 points or more

Aspberg ATRIA 115,153 participants with Acute ischaemic stroke (defined by ICD-10 11052 Up to 5 years
201610 CHADS?2 AF from Sweden. 80.6% code 163), excluding TIAs or other kinds of
CHADSVASC percent had score of 2 or thromboembolism. The outcome diagnosis,
more on CHADSVASC. ischaemic stroke, was retrieved from the
Prior stroke 13%, 70.7% National Patient Register.

>65 years, 49.3% female,
15.8% DM, 28% HF, 6%
Renal failure, 44%
hypertension.

Chao CHADSVASC 124, 271 patients with AF Ischaemic stroke, with concomitant imaging 21,008 Up to 10 years
201620 Age-modified (diagnosed using ICD-9-CM  studies of the brain (CT/MRI)
CHADSVASC code from the National

health Insurance Research
database in Taiwan). Age

12
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Fang
2008%

Fox, 201730

Friberg
2012b33

Gage 2004
35

AFI 1994
SPAF
CHADS2
Framingham
ACCP 2004

GARFIELD
CHADSVASC

CHADSVASC,
CHADS2, revised
CHADS2, SPAF
1999, AFI 1994,
ACC/AHA/ESC,
Framingham, NICE

AFI 1994, SPAF
1995, ACCP 2001,
CHADS?2,
Framingham

72, 54% male, 56.8%
hypertensive, 23% DM,
38% CHF, 28% previous
stroke/TIA. Median
CHADSVASC score 3.

5,588 patients with NVAF
from USA. Sample data not
given for this cohort. 81.3%
at moderate or high risk of
stroke

2301 people with AF.
Demographic data not
available

90, 490 patients with AF
defined by ICD-10 code
1489 with or without
subscales A-F from
Sweden. Demographic data
not available.

2580 patients with NVAF
from 6 international RCTs.
37% women, mean age 72,
46% hypertension, 25% HF,
13% DM, 22% prior stroke
or TIA, 18% prior
Ml/angina. 59% moderate
or high risk.

Hospital database searched for incident 685
thromboembolic events, either ischemic stroke
or other peripheral embolism. The validity of
potential events was adjudicated by an
outcomes committee of 3 physicians using a
formal study protocol. If there was no
consensus on the validity of an event, an
expert neurologist adjudicated the event.
Outcome events that occurred during
hospitalization or as a complication from a
diagnostic or interventional procedure were
excluded

Composite of IS, SE and TIA 51

First occurrence of Ischaemic stroke (defined 5359
by ICD-10 code 163). Events in first 14 days
post inception excluded.

Suspected stroke, confirmed by CT in 98% of 207
incident neurological events. Strokes defined

as neurological deficits that persisted > 24

hours and not associated with an intracranial
haemorrhage.

13

6 years

3 years

1.4 years

1.9 years
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Gage
200136

Guo 20133%

Hippisley
Cox 201346

Kang 2017
57

CHADS2
AFI 1994
SPAF 1995

CHADS2
CHADSVASC

Q stroke
CHADS2
CHADSVASC

CHADS2
CHADSVASC

1733 patients from the US
National Registry of AF
cohort. Mean age 81, 58%
women, 56% CHF, 56%
hypertension, 23% DM,
25% history of cerebral
ischaemia. 1204 were not
prescribed any
antithrombotic therapy and
529 (31%) were prescribed
aspirin. CHADS2 score of
2.1.

885 patients with pre-
existing diagnosis of
permanent, persistent or
paroxysmal AF at General
Hospital in China between
2007 and 2010. Mean age
77, 27% female, 75%
hypertensive, 39% DM,
23% HF, 63% CAD, 20.9%
prior stroke, renal failure
9.6%. 81.2% high risk on
CHADSVASC.

7689 people with NVAF
from UK. 71% percent high
risk on CHADS2. People
with prior stroke or TIA
excluded. Demographic
data not available for this
cohort.

10,846 patients with newly
diagnosed NVAF from
South Korea. Mean age

Hospitalisation for ischaemic stroke as
determined by Medicare claims. ICD-9-CM
codes used to identify.

1.2 year FU

Major adverse events (stroke/TE). IS defined
as focal neurological deficit of sudden onset
lasting >24 hours diagnosed clinically by a
neurologist. A TE was IS, PE or peripheral
embolism.

Stroke/TIA, excluding haemorrhagic stroke, as
defined by ICD-10 codes: cerebral infarction
(163) and stroke not specified as haemorrhage
or infarction (164).

Ischaemic stroke. Stroke was defined
according to ICD-10 codes (163-64) for
diagnoses made during hospitalization and

14

94 1.2 years
85 1.9 years
890 Up to 10 years
888 1.2 years
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63.7 years, 47% women, according to brain imaging such as computed
previous stroke 16.7%, tomography and magnetic resonance imaging
CHF 25%, DM 21%, IHD

48%, CHADS more than or

equal to 4: 16%,

CHADSVASC more than or

equal to 6: 10%.

Kim 201762 CHADSZ2, 5855 NVAF patients from The primary end point was incident ischemic 819 4.2years
CHADSVASC, South Korea. Mean age 64, stroke (including ischemic stroke—related
ATRIA 48% women, CHADSVASC death). Diagnosis made with concomitant brain
means core 3.28, 24.5% imaging studies, including computed

prior stroke, 13% MI, 32% tomography or MRI.
HF, 76% hypertension, 20%

DM.
Larsen CHADS2 1603 patients with incident ~ Stroke (not defined) unclear 5.4 years
201268 CHADSVASC AF (defined by ICD-08 [pre

1994] or ICD-10 codes)
from a Danish cohort of
57,053 middle aged people.
Age 67, 40% women, mean
follow up 5.4 years, CHF
24.4%, 30% hypertension,
10% DM, 6% stroke history.

7% CHADS?2 of 5 or above,
6% CHADSVASC score of
5 or above.
Lip 20067 CHADS2, 994 patients with NVAF, Ischaemic stroke (not defined) unclear 1.6 years
CHADSVASC from USA. Mean age 69.3,

(Birmingham 2009), 75% male, 53%

CHADS2 with vVWF, hypertension, 14%

Birmingham with diabetes, 19% recent HF,

vWF 13% previous TIA/stroke,
10% previous Ml, 6% PVD,
9% LV systolic dysfunction,

15
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Lip 201072

Lip 201473

Maheshwar
i, 201977

AFI 1994, SPAF
1999, CHADS?2,
revised CHADS2,
Framingham, NICE,
ACCA/AHA/ESC,
ACCP 2008 and
CHADSVASC
(Birmingham)

SAMe-TT2R2

CHADSVASC
P2-CHADSVASC

8% current smokers. 43 IS
events. 73.9% not low risk
according to CHADS2.

1084 NVAF patients from
USA. Age 66 years, 41%
women, previous stroke
4.2%, TIA 4.3%, DM 17.3%,
hypertension 67%, HF
23.5%, antiplatelets 74%,
LVEF 53%. 17% classed as
high risk and 61.9% as
intermediate risk on
CHADS2

3,483 patients with AF
(n=242 had valvular AF)
who were not receiving
OACs. Mean age 70, 43%
female, 48% HF, 33% CAD,
17% previous MI, 5%
previous CABG, 40%
hypertensive, 7% previous
stroke, 9% renal
insufficiency. Mean
CHADSVASC score 3.1.

2229 participants from the
ARIC study
(Atherosclerosis Risk in
Communities) and 700
participants from MESA
(Multi-Ethnic Study of
Atherosclerosis) with
incident AF who were not
on anticoagulants within 1
year of AF diagnosis;

Thromboembolic events: IS (focal neurological 25
event lasting >24 hours diagnosed by
neurologist), PE or peripheral embolism

Stroke/ TEs (not defined) 273
Ischaemic stroke 47 (ARIC)
31 (MESA)

16

1 year

Up to 10 years

1 year (5 years for ARIC
CHADSVASC)
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ARIC cohort: age 73;
female 47%; DM 30%;
hypertension 75%; previous
MI 24%; HF 38%; PAD 9%;
past stroke/TIA 15%;
CHADSVASC 3.6; black
19%, white 81%;

MESA cohort: age 76;
female 45%; DM 18%;
hypertension 68%; previous
MI 6%; HF 8%; PAD 2%;
past stroke/TIA 6%;
CHADSVASC 3.0; black
20%, white 49%; Chines
13%; Hispanic 17%

McAlister, CHADS?2, 58,451 people from Alberta  Stroke/TE (not defined) 7340 2.5 years
201770 CHADSVASC, Canada with incident

R2CHADS2 (71 NVAF, and no

point), anticoagulant use. eGFR <

ATRIA, 60 24.4%:; previous stroke

CHADS2KDIGO, 10.8%; previous bleed

CHADS2AIb, 11.2%; age >65 52.6%;

CHADS2 eGFR female 47%; previous MI:

11.3%; HF: 21.8%; DM:
21.6%; PVD: 3.5%;
hypertensive: 64.1%

McAlister, ~ CHADS2 This was a sample of First TE (first stroke, TIA or systemic arterial 10,827 1 year
201880 CHADSVASC people (of an unknown thromboembolism)
ATRIA size) with AF (defined as:

ICD-9CM 427.3 or ICD-
10CA 148) and who were
not treated with OACs. No
details are given of their
characteristics. They were

17
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drawn from a larger cohort
of 147,952 adult Canadians
with AF.

73,538 people with NVAF
from Denmark.
CHADSVASC of 2 or more
was 80.5. Age >75 60%,
female 51%, DM 9%,
previous TE 18%, Vascular
disease 18%, antiplatelets
35%.

924 people aged <65 years
with NVAF or atrial flutter.
No demographic data for
these provided.

47,576 patients with atrial
fibrillation (defined by ICD
code 148 from Danish
National Patient Registry),
not on OACs. Mean age
69.4, CHF 2%,
hypertension 17%, DM 2%,
previous stroke 0%,
vascular disease 12%,
female 46.3%, aspirin 26%.

CHADS2,
CHADSVASC

Olesen
20118°

CHADS2with
vascular disease
added

CHADSVASC
CHADS2
CHADSVASC

Olesen
2012 88

Olesen
2012b%0

63% CHADSVASC score of

2 or more. All had CHADS2
scores of 0 or 1.

CHADS2 Sub-group from the ATRIA
R2CHADS2 score — cohort that were NOT
CHADS2 with taking OACS (n=16,360).
creatinine No information given on

clearance

Piccini,
2013%

Admission to hospital, or death, from TE
(defined by codes 126,63,64 and 74).

IS/thromboembolism (not defined)

Hospitalisation or death from stroke/TE. ICD
codes ICD-10: G458, G459, 163,164,174)

Stroke — a composite of all stroke (both
ischemic and haemorrhagic) and systemic
embolism.

18

unclear

14

4599

Unclear

1 year

Up to 10 years

12 years

3 years
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Schwartz,
2019112

Singer
2013

114

Siu 2014115

incorporated (2
points for CrCl
<60mL/min)

Sum of CrCI<60 ml
and prior stroke/TIA

Modified
CHADSVASC
(excluding pervious
stroke/TIA)

ATRIA, CHADS2,
CHADSVASC

CHADS2
CHADSVASC

characteristics in Piccini,
2013.

Data from 11,443 patients
with AF who were NOT on
DOACSs or VKAs were
retrieved from the
Northwestern Healthcare
system’s Enterprise
Database Warehouse. The
data allowed identification
of stroke outcomes, and
calculation of prior
CHADSVASC scores.
Mean age 67.6 for white
patients and 63.1 for non-
white patients. Mean
CHADSVASC was 2.4 in
whites and 2.2 in non-
whites

25, 306 patients with NVAF
from USA. TE rate of 1.9%
per year (496 stroke or
other TE events). No
demographic data for this
cohort.

3881 patients with NVAF
(not defined) who did not
receive OACs. Mean age
77, 53.5% female, 47.5%
hypertensive, 18% DM,

Incident Stroke using ICD-9 codes and ICD-10
codes

IS, defined as sudden onset of a neurologic
deficit lasting >24 hours and not attributable to
other causes. Other TEs: sudden occlusion to
an artery to a major organ documented by
imaging, surgery or pathology and not due to
concomitant atherosclerosis or other causes.

Stroke (not defined)

19

205

496

847

971 days

1 year

3.2 years
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1.7% renal failure on
dialysis, 19% HF, 8% CAD,
1.3% PAD, 17% prior
stroke/TIA. Mean
CHADSVASC 3.3.

3588 patients with AF.
Taken from 3 Japanese
databases. Age 68.1, 34%
female, 50% hypertension,
15% DM, 8.5% previous

Suzuki CHADS2
20158 CHADSVASC

stroke or TIA, 15% HF, 11%

CAD, 42% antiplatelet use.
No data on CHADSVASC
scores at baseline

Tomasdottir CHADSVASC 231 077 (48.1% women)

, 201912 non-selected patients with
AF not receiving oral
anticoagulation from 2006
to 2014. Data from cross-
linked national Swedish
registers. Age 75 (men), 82
(women); HF 28.5%;
hypertension 48.4%; DM
17.2%; Stroke/TIA/SE
18.7%; Vascular disease
24.1%

Tomita mCHADSVA 294 women and 703 men
201522 mCHADSVASC with NVAF from Japan.

scores of 1.9 (male) and 3.3

(female). , Mean age 687%
history of stroke/TIA, 58%
antiplatelet use, 29%
paroxysmal AF

Ischaemic stroke (not defined)

Ischaemic stroke

Thromboembolic events (not defined)
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Van dem ATRIA, 60, 594 patients with NVAF  Ischeamic stroke (defined by codes in CPRD, 3751 2.1 years
Ham CHADSVASC and  from Netherlands. Mean HES or both)
201524 CHADS2 age 74.4 years, female

48.7%, 50% past or present
smokers; 12% DM, 17.5%
CHF, 54.6% hypertension,
15% previous stroke/TIA,
31% vascular disease, 28%
renal dysfunction (eGFR
<60 ml/min/1.73m2).

Van Staa AFI 1994 79,884 patients with NVAF  Stroke as recorded in the GPRD, 1233 4 years
2011127 AF| 1998 from Netherlands. Age hospitalisation for stroke as recorded in the

ACCP 2001 73.3, female 49.7%, 54.6%  HES, and mortality resulting from stroke as

ACCP2004 current or past smoker, recorded on death certificates.

CHADS score more than or

ACCP 2008 equal to 3: 20%, CHF 29%,

NICE 2006 DM 17%, Hypertension

ACC/AHA/ESC 50%, previous stroke or TIA

CHADSVASC 18%.

CHADS2

Modified CHADS2

SPAF 1995

Hart 1999

Van Walraven 2002
Van Latum1995
Framingham 2003

Wang Framigham 705 participants with new Stroke — decided by a panel of 3 Framingham 83 4 years
2003128 CHADS?2 onset AF from USA. Mean investigators, including a neurologist, based on

SPAF 1995 age 75, 48% women, 50% a review of all medical records and clinical

AF| 1994 on hypertension therapy, data, and an examination by the neurologist.
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Wicke,
2019129

Xing
2016130

CHADSVASC

CHADS2
CHADSVASC

15% DM, 18% smoking,
34% prior CHF or MI.

A broadly representative
population with AF who
were not on OACs from
southern Germany
(n=30,299). Claims data
from a statutory health
insurance (AOK Baden
Wuerttemberg), the largest
insurance fund in the
German state of Baden-
Wuerttemberg (population
in 2014 was 10.7 million),
were used. For the year
2014, the data contained
information on 3.8 million
individuals, which equals to
about 35% of the state’s
population. Age 76.4;
46.6% male; CHADSVASC
score 4.25; hypertension
85%; CHF 40.2%;
stroke/TIA 7.96%; DM
10.1%;

413 patients with NVAF,
from China. mean age 81,
71% male, median
CHADSVASC score 4.77.
Hypertension 77.5%,
previous stroke/TIA 36.8%,
DM 36.1%, antiplatelets
68%.

Hospitalisation for Ischaemic stroke

Ischaemic stroke — new sudden focal
neurological deficit resulting from a supposed
CV cause that persisted >24 hours and not
attributable to other causes. Brain imaging also
used to differentiate from haemorrhage.
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Xing CHADSVASC 389 consecutive patients Ischaemic stroke — new sudden focal 2.6 years
201831 with AF from China. Age neurological deficit resulting from a supposed

83.7, 77% female, 82% CV cause that persisted >24 hours and not

hypertension, 56% vascular  attributable to other causes. Brain imaging also

disease, 36% DM, 36% used to differentiate from haemorrhage.

previous IS, 25% HF, Cr
100 mg/dL, EF 62%,

CHADSVASC 4.87.
Yoshizawa R2CHADS 332 people with NVAF from  IS/STE. Cerebral TE confirmed based on unclear 4.4 years
2017'%¥ and CHADS?2 Japan. Age 65, clinical symptoms and the presence of a 3mm
Komatzu, CHADSVASC male/female: 224:108, or larger infarct area on CT/MRI.
201465 hypertension 43%, DM

13%, smoking 27%,
underlying heart disease
20% (IHD 11.4%, non-
ischaemic 8.6%), 18 month
Hx of AF, 33% on aspirin,
CHADSVASC score 2
points or more: 59%.

2 Table 4: Summary of stroke/TE prediction tools and their constituent variables and cut-offs (where available)

ACC/AHA/ESC guidelines 2006 No risk factors= low risk; age>75years, or hypertension, or heart failure, or LVEF <35%, or diabetes=intermediate risk;
Previous stroke, TIA or embolism, or 22 moderate risk factors of (age =75y, hypertension, heart failure, LVEF <35%,
diabetes)=high risk

ACCP (American College of Chest No risk factors=low risk; age 65-75, or diabetes or CAD=moderate risk; age >75 years or history of ischaemic
Physicians on Antithrombotic and stroke/TIA, or systemic embolism or hypertension or poor left ventricular systolic function or rheumatic valve disease or
Thrombolytic Therapy prosthetic valve disease=high risk

guidelines)2001

ACCP 2004 Age <65 years and no other risk factors=low risk; age 65-75 and no risk factors= moderate risk; age > 75 or history of

stroke/TIA or systemic embolism or poor left ventricular function/HF or hypertension or diabetes=high risk
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Risk tool
ACCP 2008

AFI (Atrial Fibrillation Investigators)

1994
AFI 1998

Age modified CHADSVASC?
ATRIA

CHADS2

CHADS2 Alb

CHADS2 eGFR

CHADS2 KDIGO

CHADS?2 with vascular disease
addeds®

CHADS2 with vVWF"*

CHADSVASC 2009
(Also known as BIRMINGHAM)

Variables and scoring

No risk factors=low risk; age >75 years, or hypertension, or moderately or severely impaired LVEF and/or heart failure,
or diabetes=intermediate risk; previous stroke, TIA or embolism, or >2 moderate risk factors: age>75 years,
hypertension, heart failure, LVEF <35%, diabetes=high risk

Age<65 years and no other risk factors=low risk; Age >65 years and no other risk factors=intermediate risk; prior
ischaemic stroke or TIA, history of hypertension, history of DM = high risk
Risk factors: history of stroke/TIA, hypertension, diabetes.

Age<65 years and no other risk factors=low risk; Age >65 years and no other risk factors=intermediate risk;
moderate/severe left ventricular dysfunction (echocardiography) or age <65 years and >1 risk factor or age 65-75
years and >1 risk factors or age > 75 years = high risk

As CHADSVASC but age category for intermediate risk extended from 65-74 to 50-74.

One point each for female sex, DM, CHF, hypertension, proteinuria, eGFR<45. Age >85 = 6 points (or 9 if prior
stroke/TIA), age 75-84 = 5 points (or 7 if prior stroke/TIA), age 65-74 3 points (or 7 if prior stroke/TIA), age <65 0 points
(or 8 with prior stroke/TIA).

One point each for CHF, hypertension, age 75 of older, and DM, and 2 points for prior stroke or TIA.

Score 0=low risk; score 1-2=intermediate risk; score 3 to 6=high risk

As CHADS?2 but with addition of the albuminuria measurements only. This additional albuminuria component was
categorised as low (0 points), moderate (1), or high (3). These scores were added on to the conventional CHADS2

scores (with a maximum of 6) to create this new score with a maximum of 9 (6+3) points. On this scale high risk was
deemed as >2 points.

As CHADS2 but with addition of the eGFR measurements only. This additional eGFR component was categorised as
>60 mL/min/1.73m2 (0 points), 45-59 mL/min/1.73m2 (4 points), 30-44 mL/min/1.73m2 (5 points), or <30
mL/min/1.73m2 (7 points). These scores were added on to the conventional CHADS2 scores (with a maximum of 6) to
create this new score with a maximum of 13 (6+7) points. On this scale high risk was deemed as >2 points.

As CHADS? but with addition of the KDIGO component. KDIGO score was based on both eGFR and albuminuria
measurements, and was categorised as low (0 points), moderate (3), high (5) or very high (7). These scores were
added on to the conventional CHADS2 scores (with a maximum of 6) to create this new score with a maximum of 13
(6+7) points. On this scale high risk was deemed as >3 points.

Vascular disease added as a risk factor to CHADS2. No details given on relationship between scores and risk.

As CHADS2, with extra point for plasma von Willebrand Factor levels (vWf) > 158 1U/dL

One point for female sex, history of CHF, history of hypertension, history of vascular disease or history of DM. 2 points
for history of stroke/TE. Age <65=0 points, 65-74=1 point, >75=2 points. Maximum score 9 points.

Low risk =0 points; 1 point=low/moderate; >2 points moderate/high
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Risk tool
CHADSVASC with vVWF™
FRAMINGHAM

GARFIELD AF Risk

Hart 1998

mCHADSVA - female gender
removed 122

mCHADSVASC - for the vascular
disease criterion, only coronary
artery disease is included as a risk
factor 122

Modified CHADS227

Modified CHADSVASC (no previous
stroke/TIA)"13

NICE

P2-CHADSVASC™"
Q STROKE

R2 CHADS23 133 93

Variables and scoring

As CHADSVASC, with extra point for plasma von Willebrand Factor levels (vWf) > 158 1U/dL

Age 0-10 points, female gender 6 points, systolic blood pressure 0-4 points, DM 5 points, prior stroke/TIA 6 points.
Score 0-7=low risk; score 8 to 15 intermediate risk; score 16 to 31=high risk

Risk of ischemic stroke or systemic embolism =1-[0.991344397 exp(0.03048226*(age-60) + 0.952524717* history of
stroke + 0.432357326* history of bleed + 0.319129628history of heart failure +0.574919171*history of chronic
kidney disease + 0.654249546*living in Other Region (living in Aust, NZ or SA) + 0.671380382*Black/ Mixed/
Other race -0.582045773* Oral Anticoagulant)].

No risk factors=low risk; hypertension+ age <75 years or diabetes=intermediate risk; history of stroke/TIA or women
aged >75 years or men aged >75 years + hypertension or systolic >160=high risk

As mCHADSVASC (above) but female category removed

As CHADSVASC but for the vascular disease component only coronary artery disease was included as a risk factor

Age 40-64 +1, age 65-69 +2, age 70-74 +3, age 75-79 +4, age 80-84 +5, age >85 +6, woman +1, DM +1, history of
stroke/TIA +1.
Score 0=low risk; score 1-5 moderate risk; score 6-14 high risk

As CHADSVASC but no previous stroke/TIA component included.

Age <65 with no moderate/high risk factors=low risk; age >65 with no high risk factors OR age <75years with
hypertension, diabetes or vascular disease = intermediate risk; previous stroke/TIA or thromboembolic event OR age
>75 years with hypertension, diabetes or vascular disease OR clinical evidence of valve disease or heart failure, or
impaired left ventricular function=high risk.

As CHADSVASC with addition of abnormal p-wave axis, which was given a score of 2 if present.

QStroke includes measurements of age, sex, deprivation, ethnicity, body mass index, systolic blood pressure, total
cholesterol:HDL cholesterol ratio, smoking status (five levels), diabetes type, congestive cardiac failure, coronary heart
disease, rheumatoid arthritis, chronic kidney disease, treated hypertension, valvular heart disease, and family history of
premature coronary heart disease. A % score is derived that provides an absolute risk of stroke over a choice of
durations, from 1 to 10 years.

R2CHADS2 was calculated by adding 2 points for renal dysfunction (i.e. estimated glomerular filtration rate

[eGFR] <60 ml/min/1.73 m2); 2 points for prior stroke or TIA; and one point for each of the following factors:

congestive heart failure, hypertension, age = 75 and diabetes mellitus with a maximum score of 8 points.
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Risk tool

R2 CHADS2 (71 points)™®

Revised CHADS233

SAMe-TT2R2

SPAF 1999

SPAF (Stroke Prevention in Atrial
Fibrillation) 1995

Sum of CrCI <60 mL/min and prior

stroke/TIA%3
Van Latum

Van Walraven

Variables and scoring

This appears to be completely different to the R2 CHADS2 scheme outlined above. The score used by McAlister et al.
(2017) was out of a total of 71 points, as follows: eGFR (0-29 points), previous stroke (18 points), age 65-75 (2 points),
age >75 (3 points), female (5 points), previous Ml (6 points), HF (-2 points), DM (4 points), Hypertension (5 points) and
PVD (6 points). The authors stated that this score is normally given out of 100, but was reduced to 71 because there
were no data on diastolic bp or HR, and patients had incident AF.

As CHADS?2 risk factors but O=low risk; 1=intermediate risk; 2to 6=high risk

Calculated as the sum of points after addition of one point each for female sex, age<60 years, medical history of >2 co-
morbidities (among hypertension, DM, CAD or MI, PAD, CHF, previous stroke/TIA, pulmonary disease or hepatic/renal
disease), and two points each for smoking and non-white race. Scores of 0-1=low risk; 2=intermediate risk; >2=high
risk

No risk factors=low risk; hypertension or DM = moderate risk; previous stroke/TIA or women aged >75 or men aged
>75 with hypertension=high risk

No risk factors=low risk; history of hypertension=intermediate risk; prior stroke, women older than 75 years, recent
clinical heart failure or LV fractional shortening <25% on echocardiography, or systolic bp >160=high risk

Unclear but probably 2 points for CrCl<60mL/min and 2 points for prior stroke/TIA

Risk factors: history of stroke/TIA, IHD, enlarged cardiothoracic ratio on chest roentgenogram, systolic bp>160, AF>1
year, visible ischaemic lesion on CT.

No risk factors=low risk; 1-2 risk factors=moderate risk; >3 risk factors)=high risk

No risk factors=low risk; history of stroke/TIA or treated hypertension or SBP >140 or previous Ml/angina or
DM=mod/high risk
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3.2.11 Discrimination

2 Table 5: Clinical evidence profile: Discriminative capacity of stroke prediction tools featured in the studies (see table 3).

CHADS2 572,597 Very Very No serious  No serious imprecision VERY LOW
(one study  serious serious indirectnes POOLED EFFECT: Random
nis risk of risk of s Effects: 0.68(0.65-0.70); 12=98%
unknown) bias? incon-
sistency®
Modified 1 79,884 Very No serious No serious  Serious imprecision 0.69(0.67-0.71) VERY LOW
CHADS2 serious inconsisten indirectnes
(Van risk of cy s
Staa bias?
2010)
Revised 2 91,574 Very No serious No serious No serious imprecision POOLED EFFECT: Fixed Effects: LOW
CHADS2 serious inconsisten indirectnes 0.62(0.61-0.63); 1°=0%
(Friberg risk of cy s
201 2) bias?
R2 3 16846 Very Very No serious  Serious imprecision POOLED EFFECT: Random VERY LOW
CHADS2 serious serious indirectnes Effects: 0.74(0.62-0.86); 1°=92%
(Abumail risk of risk of S
eq 2015 bias? inconsisten
’ b
Yoshizaw oy
a, 2017,
Piccini,
2013)
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R2CHAD 58,451 Very No serious  No serious  No serious imprecision 0.66(0.64-0.67)
S2 (71 serious inconsisten indirectnes
p0|nts) risk of cy S
(McAliste ol
r, 2017)
CHADS2 1 58,451 Very No serious No serious No serious imprecision 0.65(0.64-0.66) LOW
KDIGO serious inconsisten indirectnes
(McAliste el cy s
r, 2017) bias
CHADS2 1 58,451 Very No serious No serious No serious imprecision 0.65(0.64-0.67) LOW
Alb serious inconsisten indirectnes
(McAliste e g
r, 2017) bias
CHADS2 1 58,451 Very No serious No serious No serious imprecision 0.67(0.65-0.68) LOW
eGFR serious inconsisten indirectnes
(McAliste risk of cy S
i a

r, 2017) bias
CHADS2 1 994 Very No serious No serious  Serious imprecision 0.69(0.60-0.77) VERY LOW
with VWF serious inconsisten indirectnes

risk of cy s

bias?
CHADSV 26 674,678 Very Very No serious  No serious imprecision POOLED EFFECT: Random VERY LOW
ASC (in one serious serious indirectnes Effects: 0.68(0.65-0.70); 1>=99%
2009 study n risk of risk of S

unknown) bias? incon-
sistency®

P2- 2 2929 Very No serious No serious  Serious imprecision POOLED EFFECT: Fixed effect VERY LOW
CHADSV serious inconsisten indirectnes 0.68 (0.62-0.75) 1’=0%
ASC cy s
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risk of

bias?
Age 1 124,271 Serious No serious No serious No serious imprecision 0.71(0.70-0.71) MODERATE
modified risk of inconsisten indirectnes
CHADSV bias? cy S
ASC
(Chao
2016)
mCHADS 1 997 Very No serious No serious No serious imprecision 0.60(0.51-0.68) LOW
VASC serious inconsisten indirectnes
(modified risk of cy s

i a
in Tomita bias
2015)
Modified 1 11433 Very No serious No serious  Serious imprecision 0.65(0.57-0.72)(non-white) VERY LOW
CHADSV serious inconsisten indirectnes 0.68(0.64-0.72)(white)
ASC (no risk of cy S
stroke/TI biass
A)os
mCHADS 1 997 Very No serious No serious  Serious imprecision 0.62(0.53-0.71) VERY LOW
VA — serious inconsisten indirectnes
(Modified risk of cy s
i a

in Tomita bias
2015)
Q 1 7689 Serious No serious No serious  Serious imprecision 0.65(0.62-0.67) [Female] LOW
STROKE risk of inconsisten indirectnes 0.71(0.69-0.73)[Male]

bias? cy S
ATRIA 6 259,658 Very Very No serious  serious imprecision POOLED EFFECT: Random VERY LOW

(one study  serious serious indirectnes Effects: 0.70 (0.67-0.74); 1>=99%

S
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unknown risk of inconsisten
n) bias? cy
AFl 1994 7 182,064 Very Very No serious No serious imprecision POOLED EFFECT: Random VERY LOW
serious serious indirectnes Effects: 0.62(0.57-0.66); 1>=92%
risk of risk of S
bias® incon-
sistency®
AFl 1998 1 79,884 Very No serious No serious No serious imprecision 0.61(0.60-0.62) LOW
serious inconsisten indirectnes
risk of cy S
bias®
SPAF 5 90,490 Very Very No serious  Serious imprecision POOLED EFFECT: Random VERY LOW
1995 serious serious indirectnes Effects: 0.68(0.58-0.79); 1>=97%
risk of risk of s
bias® incon-
sistency®
SPAF 2 91,574 Very Serious No serious  Very serious imprecision® POOLED EFFECT: Random VERY LOW
1999 serious inconsisten indirectnes Effects: 0.60(0.49-0.70); 1>=50%
risk of cyP s
bias?
FRAMIN 6 180331 Very No serious No serious  No serious imprecision POOLED EFFECT: Fixed Effects: LOW
GHAM serious inconsisten indirectnes 0.67(0.66-0.67); 1°=43%
risk of cy s
bias?
ACCP 2 82,464 Very No serious  No serious  No serious imprecision Range:0.58 to 0.62 LOW
2001 serious inconsisten indirectnes Median: 0.60
risk of cy s
bias?
ACCP 2 85,472 Very No serious  No serious  No serious imprecision Range: 0.60 to 0.61 LOW
2004 serious inconsisten indirectnes Median: 0.605
cy s
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risk of
bias?
ACCP 2 80,968 Very No serious No serious No serious imprecision POOLED EFFECT: Fixed Effects: LOW
2008 serious inconsisten indirectnes 0.64(0.62-0.66); 1’=0%
risk of cy S
bias?
ACC/AH 3 171,458 Very No serious No serious No serious imprecision POOLED EFFECT: Fixed Effects: LOW
A/ESC serious inconsisten indirectnes 0.62(0.61-0.63); 1>=47%
guideline risk of cy s
s 2006 HIEE
NICE 3 171,458 Very Serious No serious  No serious imprecision POOLED EFFECT: Random VERY LOW
serious inconsisten indirectnes Effects: 0.62(0.59-0.65); 1>=72%
risk of cy® s
bias?
Hart 1 79,884 Very No serious No serious No serious imprecision 0.62(0.60-0.64) LOW
1998 serious inconsisten indirectnes
risk of cy s
bias?
Van 1 79,884 Very No serious No serious No serious imprecision 0.55(0.54-0.58) LOW
Walraven serious inconsisten indirectnes
risk of cy s
bias?
Van 1 79,884 Very No serious No serious No serious imprecision 0.57(0.55-0.59) LOW
Latum serious inconsisten indirectnes
risk of cy s
bias®
CHADSV 1 994 Very No serious  No serious  Serious imprecision 0.68(0.59-0.76) VERY LOW
ASC with serious inconsisten indirectnes
vWE risk of cy s
bias®
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GARFIEL 1 2301 Very No serious No serious  Serious imprecision 0.70(0.63-0.77) VERY LOW
D serious inconsisten indirectnes
risk of cy s
bias?
SAMe- 1 3483 Serious No serious No serious Serious imprecision® 0.51(0.49-0.53) LOW
TT2R2 risk of inconsisten indirectnes
bias? cy S
Sum of 1 16,360 Very No serious No serious No serious imprecision 0.61 (0.58-0.64) LOW
CrCl <60 serious inconsisten indirectnes
mL/min risk of cy s
and prior bias?
stroke/T]I
A88

Pooling (meta-analysis) was carried out if there were at least two studies per risk tool with confidence intervals. RevMan was used to carry out the analyses. If pooling was not
possible for risk tools with >1 data point then the range and median value of the study point estimates were recorded. If there were only one data point then only the result
from the study was recorded.

a) Risk of bias was assessed using the PROBAST checklist (see Appendix F).Risk of bias was serious for some risk tools because none of the studies reported any blinding
of assessors for risk tool data and outcome status, and most did not report loss to follow up, although follow up and number of events were appropriate. Risk of bias was very
serious for the rest of the risk tools because many studies with the aforementioned limitations also had insufficient numbers of events (<100) and/or inappropriately short
follow up times (<5 years) to be able to accurately predict risk.

b) Where data were pooled, an I? of 50-74% was deemed serious inconsistency and an I? of 75% or above was deemed very serious inconsistency. If no pooling were
possible, inconsistency was assessed by inspection of the degree of overlap of confidence intervals between studies: if one of more Cis did not overlap then a rating of
serious inconsistency was given. Reasons for heterogeneity between studies may include geographical/cultural/ethnic differences. Clinically the studies appeared reasonably
homogeneous, with similar rates of hypertension, diabetes and former stroke.

¢) The judgement of precision was based on the spread of confidence interval across two clinical thresholds: C statistics of 0.5 and 0.7. The threshold of 0.5 marked the
boundary between no predictive value better than chance and a predictive value better than chance. The threshold of 0.7 marked the boundary above which the committee
might consider recommendations. If the 95% Cis crossed one of these thresholds a rating of serious imprecision was given and if they crossed both of these thresholds a
rating of very serious imprecision as given.
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Table 6: Clinical evidence profile: sensitivity and specificity of stroke prediction tools featured in the studies (see table 3). For
pooled data the 95% Cls of individual studies can be found in the Forest plots in the appendices. For individual or non-
pooled data the 95% Cls are given below. The pooled sensitivity/specificity values have been calculated using Bayesian

CHADS?2 at
threshold of
>1

CHADS2 at
threshold of
>2

6

5

172,747

165,058

Pooled sensitivity:
0.874(0.676-0.960)

Pooled sensitivity:

0.582(0.308-0.811)

methodology and are expressed as medians (95% credible intervals).

Pooled specificity:
0.228(0.131-0.501)

Pooled specificity:

0.625(0.363-0.835)
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Sensitivity

Very Serious
serious
risk of
bias?

specificity

Very Serious
serious
risk of
bias?

Sensitivity

Very Serious
serious
risk of
bias?
Specificity

Very Serious
serious

inconsistency®

inconsistency®

inconsistency®

inconsistency®

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

Serious
imprecision®

Serious
imprecision®

Serious
imprecision®

Serious
imprecision®

VERY
LOW

VERY
LOW

VERY
LOW

VERY
LOW
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risk of
bias?
CHADS?2 at 5 165,058 Pooled sensitivity: Pooled specificity: Sensitivity
threshold of 0.316(0.129-0.593) 0.845(0.641-0.944)
>3 Very Serious No serious Serious VERY
- serious  inconsistency® indirectness  imprecision® LOW
risk of
bias?
Specificity
Very Serious No serious No serious VERY
serious inconsistency® indirectness  imprecision LOW
risk of
bias?
Revised 1 90,490 0.980 at standard 0.150 at standard Sensitivity
CHADS2 Fhreshold [no raw da;\ta threshold [no rawodata in Very NA No serious NA LOW
(Friberg 2012) in paper, and no 95%  paper, and no 95% Cls gy 5 indirectness
Cls reported] reported] risk of
bias?
Specificity
Very NA No serious NA LOW
serious indirectness
risk of
bias?
R2CHADS2 1 7340 0.800 no specified 0.511 no specified Sensitivity
(71 points) ilEsele nlteEiele Very  NA Noserious  NA Low
(McAlister, serious indirectness
2017) risk of
bias?
Specificity
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Very NA No serious NA LOW
serious indirectness
risk of
bias?
CHADS2 1 7340 0.726 no specified 0.575 no specified Sensitivity
KDIGO threshold threshold Very NA No serious NA LOW
(McAlister, serious indirectness
2017) risk of
bias?
Specificity
Very NA No serious NA LOW
serious indirectness
risk of
bias?
CHADS2 Alb 1 7340 0.821 no specified 0.488 no specified Sensitivity
(McAlister, threshold threshold Very NA No serious  NA LOwW
2017) serious indirectness
risk of
bias?
Specificity
Very NA No serious NA LOW
serious indirectness
risk of
bias?
CHADS2 1 7340 0.693 no specified 0.640 no specified Sensitivity
eGFR el ESTEE Very  NA No serious  NA LOW
(McAlister, serious indirectness
2017) risk of
bias?
Specificity
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CHADSVASC 9
2009 at

threshold of

>1

440,691

CHADSVASC 9 438983
2009 at
threshold of

>2

Pooled sensitivity:

0.977(0.947-0.992) 0.092(0.051-0.156)

Pooled sensitivity:

0.923(0.850-0.964) 0.223(0.144-0.328)

36

Pooled specificity:

Pooled specificity:

Very NA
serious

risk of

bias?
Sensitivity

Very Serious

serious  inconsistency®
risk of

bias?

Specificity

Very Serious

serious  inconsistency®
risk of

bias?

Sensitivity

Very Serious

serious  inconsistency®
risk of

bias?

Specificity

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

NA

No serious
imprecision

Serious
imprecision®

Serious
imprecision®

LOW

VERY
LOW

VERY
LOW

VERY
LOW
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Very Serious No serious No serious VERY
serious  inconsistency® indirectness  imprecision LOW
risk of
bias?
CHADSVASC 8 569,938 Pooled sensitivity: Pooled specificity: Sensitivity
2009 at 0.809(0.631-0.913) 0.431(0.287-0.582) _ . _ _
threshold of Serious  Serious No serious Serious VERY
>3 risk of  inconsistency® indirectness  imprecision® LOW
- bias®
Specificity
Serious  Serious No serious Serious VERY
risk of inconsistency® indirectness  imprecision® LOW
bias?
CHADSVASC 8 438,829 Pooled sensitivity: Pooled specificity: Sensitivity
2009 at et e R ) G R AR H]) Serious  Serious No serious  Serious VERY
threshold of risk of  inconsistency®  indirectness  imprecision® LOW
>4 bias?
Specificity
Serious  Serious No serious Serious VERY
risk of inconsistency® indirectness  imprecision® LOW
bias?
Modified 1 11,433 0.821(0.759-0.872) 0.393(0.384-0.402) Sensitivity
CHADSVASC Very NA No serious No serious LOW
(no serious indirectness  imprecision
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stroke/TIA)!13 risk of
at threshold bias®
for risk of >2 Specificity
Very NA No serious No serious LOW
serious indirectness  imprecision
risk of
bias?
Modified 1 11,433 0.631(0.559-0.699) 0.612(0.603-0.621) Sensitivity
CHADSVASC Very NA No serious Serious VERY
(no serious indirectness  imprecision LOW
stroke/TIA)!13 risk of
at threshold bias?
for risk of >3 Specificity
Very NA No serious No serious LOW
serious indirectness  imprecision
risk of
bias?
Modified 1 11,433 0.359(0.292-0.431) 0.798(0.791-0.805) Sensitivity
g]l;lADSVASC Very NA No serious No serious LOW
serious indirectness  imprecision
stroke/TIA)113 wtld P
at threshold bias?
for risk of >4 Specificity
Very NA No serious No serious LOW
serious indirectness  imprecision
risk of
bias?
1 7689 Sensitivity

38



DRAFT FOR CONSULTATION
Accuracy of tools to predict stroke or thromboembolic events

Q STROKE 0.825 (0.798-0.849) 0.395(0.383-0.407) with ~ Serious No serious No serious

with optimal with optimal cut-off at optimal cut-off at top risk of indirectness  imprecision

cut-off at top top 63% 63% bias?

63% Specificity
Serious NA No serious No serious MOD
risk of indirectness  imprecision
bias?

Q STROKE 7689 0.992(0.984-0.997) 0.112(0.105-0.119) with Sensitivity

with at top 90% with cut-off at top 90%  cut-off at top 90% Serious NA No serious No serious MOD
risk of indirectness  imprecision
bias?
Specificity
Serious NA No serious No serious MOD
risk of indirectness  imprecision
bias?

Q STROKE 7689 0.979(0.967-0.987) 0.167(0.158-0.176) with Sensitivity

with at top 85% with cut-off at top 85%  cut-off at top 85% Serious NA No serious No serious MOD
risk of indirectness  imprecision
bias?
Specificity
Serious NA No serious No serious MOD
risk of indirectness  imprecision
bias?

Q STROKE 7689 0.958(0.943-0.971) 0.221(0.211-0.231) with Sensitivity

with at top 80% with cut-off at top 80%  cut-off at top 80% Serious NA No serious No serious MOD
risk of indirectness  imprecision
bias®
Specificity
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Q STROKE 1 7689
with at top 70%

ATRIA at 2 158004
threshold for

risk of >1

ATRIA at 1 152149
threshold for

risk of >2

0.890(0.868-0.909)
with cut-off at top 70%

Median®: 0.985(0.983-
0.987)

0.967(0.964-0.970)

0.325(0.314-0.336) with
cut-off at top 70%

Median¢: 0.091(0.089-
0.168)°

0.166(0.164-0.168)
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risk of

bias?
Sensitivity
Serious NA
risk of

bias?
Specificity
Serious NA
risk of

bias?
Sensitivity
Very NA
serious

risk of

bias?
Specificity
Very NA
serious

risk of

bias?
Sensitivity
Very NA
serious

risk of

bias?
Specificity
Very NA
serious

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
imprecision

Serious
imprecision®

No serious
imprecision

No serious
imprecision

Serious
imprecision®

No serious
imprecision

No serious
imprecision

LOW

MOD

LOW

VERY
LOW

LOW

LOW
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ATRIA at
threshold for
risk of >3

ATRIA at
threshold for
risk of >4

ATRIA at
threshold for
risk of >5

1

1

1

152149

152149

152149

0.958(0.955-0.962)

0.936(0.931-0.940)

0.894(0.888-0.899)

0.192(0.189-0.194)

0.241(0.238-0.243)

0.309(0.307-0.312)
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risk of
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Sensitivity
Very NA
serious

risk of

bias?
Specificity
Very NA
serious

risk of

bias?
Sensitivity
Very NA
serious

risk of

bias?
Specificity
Very NA
serious

risk of

bias?
Sensitivity
Very NA
serious

risk of

bias?
Specificity
Very NA
serious

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
indirectness

No serious
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No serious
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No serious
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No serious
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risk of
bias?
ATRIA at 3 158158 Mediand: 0.444(0.137- Median9: 0.510(0.426- Sensitivity
threshold for 0.788) 0.594) Very No serious No serious Serious VERY
risk of >6 serious  inconsistency indirectness  imprecision® LOW
risk of
bias®
Specificity
Very Serious No serious Serious VERY
serious  inconsistency indirectness  imprecision® LOW
risk of
bias?
ATRIA at 2 152303 Median®: 0.444(0.137- Median®: 0.607(0.522- Sensitivity
threshold for i) et Very No serious No serious  Serious VERY
risk of >7 serious  inconsistency indirectness  imprecision® LOW
risk of
bias?
Specificity
Very No serious No serious No serious LOW
serious  inconsistency indirectness  imprecision
risk of
bias?
AFI 1994 1 90,490 0.990 at standard 0.090 at standard Sensitivity
threshold[no raw data threshold[no raw data in .
in paper, and no 95% paper, and no 95% Cls \s/eerrii;us by i’\rl\(c)jif:g?\gs s Lo
Cls reported] reported] .
risk of
bias?
Specificity
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SPAF 1999

FRAMINGHA
M

ACC/AHA/ES
C guidelines
2006

1

1

1

90,490

90,490

90,490

0.890 at standard
threshold[no raw data
in paper, and no 95%
Cls reported]

0.920 at standard
threshold[no raw data
in paper, and no 95%
Cls reported]

0.980 at standard
threshold[no raw data
in paper, and no 95%
Cls reported]

0.290 at standard
threshold[no raw data in
paper, and no 95% Cls
reported]

0.260 at standard
threshold[no raw data in
paper, and no 95% Cls
reported]

0.150 at standard
threshold[no raw data in
paper, and no 95% Cls
reported]
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Very NA
serious
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Sensitivity
Very NA
serious

risk of
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Specificity
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No serious
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Very NA No serious NA LOW
serious indirectness
risk of
bias?
NICE 1 90,490 1.000 at standard 0.090 at standard Sensitivity
threshold[no raw data threshold[no raw datain NA N : NA LOW
in paper, and no 95% paper, and no 95% Cls = O Serious

serious indirectness
Cls reported] reported]

risk of

bias?

Specificity

Very NA No serious NA LOW
serious indirectness

risk of

bias?

Pooling (meta-analysis) was carried out if there were at least three studies per risk tool with confidence intervals. RevMan and WinBugs were used to carry out the analyses.
If pooling was not possible for risk tools with >1 data point then the range and median value of the study point estimates were recorded. If there were only one data point then
only the result from the study was recorded.

a) Risk of bias was assessed using the PROBAST checklist. Risk of bias was serious for some risk tools because none of the studies reported any blinding of assessors for
risk tool data and outcome status, and most did not report loss to follow up, although follow up and number of events were appropriate. Risk of bias was very serious for the
rest of the risk tools because many studies with the aforementioned limitations also had insufficient numbers of events (<100) and/or inappropriately short follow up times (<5
years) to be able to accurately predict risk.

b) Where data were pooled, inconsistency was assessed by visual inspection of the sensitivity/specificity plots, or data (if 2 studies). The evidence was downgraded by 1
increment if there was no overlap of 95% confidence intervals. For single studies no evaluation was made and ‘not applicable’ was recorded.

¢) Imprecision was assessed based on inspection of the confidence region in the meta-analysis or, where meta-analysis has not been conducted, assessed according to the
range of confidence intervals in the individual studies. The evidence was downgraded by 1 increment when the confidence interval around the point estimate crossed one of
the clinical thresholds (0.90 or 0.60 for sensitivity and 0.5 and 0.1 for specificity), and downgraded by 2 increments when the confidence interval around the point estimate
crossed both of the clinical thresholds. The upper clinical threshold marked the point above which recommendations would be possible, and the lower clinical threshold
marked the point below which the tool would be regarded as of little clinical use.

d)For unpooled data the median value was given (of data with 95% CIs). If there were an even number of data points in the unpooled data, the data point chosen in the
central pair was the one with lower sensitivity, with its paired specificity.
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1

2 Additional discrimination measures — D statistic

3 Table 7: Clinical evidence profile: D statistics of prediction tools featured in the studies (see table 3)

Q Stroke 3180 serious No serious No serious  No serious 0.820(0.660-0.990) [Female] MODERATE
[female] risk of  inconsistency indirectness imprecision
bias?
Q Stroke 1 4509 serious  No serious No serious  Serious 1.150(1.000 to 1.300) [Male] LOW
[male] risk of  inconsistency indirectness imprecision®
bias?
CHADS2 1 3180 serious No serious No serious  No serious 0.640(0.490-0.810) [Female] MODERATE
[female] risk of  inconsistency indirectness imprecision
bias?
CHADS2 1 4509 serious No serious No serious  No serious 0.810(0.660 to 0.960) [Male] MODERATE
[male] risk of  inconsistency indirectness imprecision
bias?
CHADSVASC 1 3180 serious No serious No serious  No serious 0.670(0.510-0.830) [Female] MODERATE
[female] risk of  inconsistency indirectness imprecision
bias?
CHADSVASC 1 4509 serious  No serious No serious  Serious 0.970(0.820 to 1.120) [Male] LOW
[male] risk of inconsistency indirectness imprecision®
bias?
4  a) Risk of bias was assessed using the PROBAST checklist (see Appendix F).Risk of bias was serious for most risk tools because none of the studies reported any blinding of
5 assessors for risk tool data and outcome status, and most did not report loss to follow up, although follow up and number of events were appropriate. Risk of bias was very
6 serious for the Framingham risk tool because the study concerned also had insufficient numbers of events (<100) and/or inappropriately short follow up times (<5 years) to be
7 able to accurately predict risk.
8 b) The judgement of precision was based on the spread of confidence intervals around the clinically important point at 1.1. If the Cls crossed 1.1 then they were graded as
9 seriously imprecise.
0

45



3.2.21

DRAFT FOR CONSULTATION
Accuracy of tools to predict stroke or thromboembolic events

Calibration

2 Table 8: Clinical evidence profile: calibration statistics of prediction tools featured in the studies (see table 3)

Q Stroke
[female]

Q Stroke
[male]

CHADS2
[female]

CHADS2
[male]

CHADSVAS
C

[female]
CHADSVAS
C

[male]

Framingham

3180

4509

3180

4509

3180

4509

705

seriou
s risk
of
bias?
seriou
s risk
of
bias?
seriou
s risk
of
bias?
seriou
s risk
of
bias?
seriou
s risk
of
bias?
seriou
s risk
of
bias?
Very
seriou
s risk

No serious
inconsistenc

y

No serious
inconsistenc

y

No serious
inconsistenc

y

No serious
inconsistenc

y

No serious
inconsistenc

y

No serious
inconsistenc

y

No serious
inconsistenc

y

No serious
indirectnes
s

No serious
indirectnes
s

No serious
indirectnes
s

No serious
indirectnes
s

No serious
indirectnes
s

No serious
indirectnes
s

No serious
indirectnes
s

No serious
imprecision®

No serious
imprecision®

No serious
imprecision®

No serious
imprecision®

No serious
imprecision®

No serious
imprecision®

NA
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0.140(0.092-
0.187)[Female]

0.241(0.193-
0.289)[Male]

0.091(0.049-
0.132)[Female]

0.135(0.091-0.179)
[Male]

0.096(0.055-
0.138)[Female]

0.183(0.137-0.228)
[Male]

7.6 (values <20 indicate
good calibration. No Cls
or p value provided in
study.

MODERATE

MODERATE

MODERATE

MODERATE

MODERATE

MODERATE

LOW
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of | a)
bias? 2 Risk
3 of

bias was assessed using the PROBAST checklist (see Appendix F).Risk of bias was serious for most risk tools because none of the studies reported any blinding of
assessors for risk tool data and outcome status, and most did not report loss to follow up, although follow up and number of events were appropriate. Risk of bias was very
serious for the Framingham risk tool because the study concerned also had insufficient numbers of events (<100) and/or inappropriately short follow up times (<5 years) to be
able to accurately predict risk.

b) The judgement of precision was based on the spread of confidence intervals around the clinically important point at 0.5. If the Cls crossed 0.5 then they were graded as
seriously imprecise.

The figure below shows there is good calibration of Q stroke with observed risk*®, with close agreement between predicted and observed risk
of stroke across all 10ths of risk.

47



a A O N -

DRAFT FOR CONSULTATION
Accuracy of tools to predict stroke or thromboembolic events

Women
3 50
= @ Observed risk O Predicted risk o
- ]
i o
e 30 - °
o [ ] e
- - E @

20

o e @
10 o *®
" ]
-

1]

Men
g 50
E
2 40
i o
g 30 = @ 5
b

- ]
20 o §
L]
10 %
]
o L n
i} i 2 3 4 5 6 7 8 g 10

Tenth of predicted risk

Data from QResearch database version 34, all patients free of free of stroke of
transient ischaemic attack

Fig 2 Mean predicted risks and observed risk of stroke or transient ischaemic attack at 10 years by tenth of predicted risk
applying the QStroke risk prediction scores to the subset of patients with atrial fibrillation.

P2-CHADSVASC was well-calibrated in the ARIC cohort but less so in the MESA cohort in the study by Maheswari, 2019 7/
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Figure 2. Calibration of the P,-CHA,DS,VASc score in ARIC and MESA.
Observed (white bars) and predicted (black bars) 1-year stroke risk for P-
CHA, DS -VASC score categories in the ARIC study (Atherosclerosis Risk in
Communities) and the MESA (Multi-Ethnic Study of Atherosclerosis).
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3.2.31 Reclassification

Several studies reported the Net Reclassification Improvement (NRI). This is expressed in terms of one (index) risk tool to another
(comparator) risk tool and gives a score between -2 and +2 (with +2 representing the best possible performance of the index tool relative to
the comparator, and -2 the worst). The score represents the net improvement of the index test relative to the comparator in terms of the
proportion of true cases (judged by later development of stroke/TE) that are correctly up-classified by the tool (relative to any false negative
classifications yielded by the comparator), and the proportion of false cases (judged by the lack of later stroke/TE) that are correctly down-
classified by the tool (relative to any false positive classifications yielded by the comparator). Meanwhile, incorrect up-classification or incorrect
down-classification of the index relative to the comparator convey negative scores to the NRI, and so if a score is negative overall this
indicates the index is less accurate than the comparator.

O OVCoONOOAPRWN

-_—

NRI data are given below for each risk tool comparison. The data have been divided into two tables, by comparator.

-_—
—

Table 9: Clinical evidence profile: NRI of prediction tools featured in the studies (see table 3) with CHADS2 as the comparator

ATRIA 259,504 Very Very serious No serious No serious -0.0 VERY LOW
versus serious inconsistency® indirectness  imprecision = POOLED EFFECT: Random effects NRI +0.130 (+0.050
CHADS2 risk of to +0.220); 1°=98%

bias®
R2CHADS2 1 58,451 Very No serious No serious Serious -0.015 (-0.036 to 0.006) VERY LOW
(71 point) serious inconsistency indirectness  imprecision®
versus risk of
CHADS2 bias?
R2CHADS2 1 16,360  Very No serious No serious No serious 0.226(0.125 to 0.307) LOW
versus serious inconsistency indirectness  imprecision
CHADS2 risk of

bias®
CHADS2 1 58,451 Very No serious No serious No serious -0.026(-0.049 to -0.002) LOW
KDIGO serious inconsistency indirectness  imprecision
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versus risk of
CHADS2 bias®?
CHADS2 1 58,451 Very No serious No serious Serious -0.018 (-0.026 to 0.028) VERY LOW
Alb versus serious inconsistency indirectness  imprecision®
CHADS2 risk of
bias?
CHADS2 1 58,451 Very No serious No serious Serious VERY LOW
eGFR serious inconsistency indirectness  imprecision®  +0.006 (-0.017 to 0.030)
versus risk of
CHADS2 bias®?
CHASDS2 1 2002 serious No serious No serious No serious +0.400 (0.000 to +0.800) MODERATE
with risk of  inconsistency indirectness  imprecision
vascular bias@
disease
versus
CHADS2

Pooling (meta-analysis) was carried out if there were at least two studies per risk tool with confidence intervals. RevMan was used to carry out the analyses. If pooling was not
possible for risk tools with >1 data point then the range and median value of the study point estimates were recorded. If there were only one data point then only the result
from the study was recorded.

a) Risk of bias was assessed using the PROBAST checklist (see Appendix F).Risk of bias was serious for some risk tools because none of the studies reported any blinding
of assessors for risk tool data and outcome status, and most did not report loss to follow up, although follow up and number of events were appropriate. Risk of bias was very
serious for the rest of the risk tools because many studies with the aforementioned limitations also had insufficient numbers of events (<100) and/or inappropriately short
follow up times (<5 years) to be able to accurately predict risk.

b) Where data were pooled, an I? of 50-74% was deemed serious inconsistency and an I? of 75% or above was deemed very serious inconsistency. If no pooling were
possible, inconsistency was assessed by inspection of the degree of overlap of confidence intervals between studies: if one of more Cis did not overlap then a rating of
serious inconsistency was given. Reasons for heterogeneity between studies may include geographical/cultural/ethnic differences. Clinically the studies appeared reasonably
homogeneous, with similar rates of hypertension, diabetes and former stroke.

c¢) The judgement of precision was based on the spread of confidence intervals. If the lower 95% CI passed across 0 then this was graded as seriously imprecise
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2

3 Table 10: Clinical evidence profile: NRI of prediction tools featured in the studies (see table 3) with CHADSVASC (or CHADSVASC
derivatives) as the comparator

ATRIA versus 210,053 Very Very serious No serious No serious to 0.300)""4 VERY LOW
CHADSVASC serious inconsistency® indirectness  imprecision POOLED EFFECT: Random effects NRI +0.230

risk of (+0.200 to +0.250); 12=79%

bias?
Age-modified 1 124,271 serious No serious No serious No serious MODERATE
CHADSVASC risk of  inconsistency  indirectness  imprecision +0.039 (0.0216 to 0.0459)
versus bias?
CHADSVASC
CHADS2 8 210,854 Very Very serious No serious Serious jie VERY LOW
versus serious inconsistency® indirectness  imprecision® POOLED EFFECT: Random effects NRI -0.020 (-
CHADSVASC risk of 0.060 to +0.020); 12=84%

bias?
Revised 1 90,490 Very No serious No serious Not +0.070 LOW
CHADS2 serious inconsistency indirectness  applicable
versus risk of
CHADSVASC bias?
Framingham 1 90,490  Very No serious No serious Not +0.120 LOW
versus serious inconsistency indirectness ~ applicable
CHADSVASC risk of

bias?
SPAF 1999 1 90,490  Very No serious No serious Not +0.120 LOW
versus serious inconsistency indirectness  applicable
CHADSVASC risk of

bias?
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ACC/AHA/ESC 1 90,490 Very No serious No serious Not +0.070 LOW
versus serious inconsistency indirectness  applicable
CHADSVASC risk of

bias?
NICE versus 1 90,490 Very No serious No serious Not +0.000 LOW
CHADSVASC serious inconsistency indirectness  applicable

risk of

bias?
AFl 1994 1 90,490 Very No serious No serious Not +0.000 LOW
versus serious inconsistency indirectness  applicable
CHADSVASC risk of

bias?
CHADS2 1 997 Very No serious No serious Serious -0.100(-0.280 to 0.080) VERY LOW
versus serious inconsistency indirectness  imprecision®
mCHADSVASC risk of

bias?
CHADS2 1 997 Very No serious No serious Serious -0.030 (-0.210 to 0.160) VERY LOW
versus serious inconsistency indirectness  imprecision®
mCHADSVA risk of

bias?
mCHADSVASC 1 997 Very No serious No serious No serious +0.110(0.010 to 0.200) LOW
versus serious inconsistency indirectness  imprecision
mCHADSVA risk of

bias?
P2- 2 2929 Very Serious No serious No serious VERY LOW
CHADSVASC serious inconsistency® indirectness  imprecision POOLED EFFECT: Random effects NRI +0.330
versus risk of (+0.100 to +0.570); I=53%
CHADSVASC bias?

O©oO~NOOTPRWN =

Pooling (meta-analysis) was carried out if there were at least two studies per risk tool with confidence intervals. RevMan was used to carry out the analyses. If pooling was not
possible for risk tools with >1 data point then the range and median value of the study point estimates were recorded. If there were only one data point then only the result
from the study was recorded.

a) Risk of bias was assessed using the PROBAST checklist (see Appendix F).Risk of bias was serious for some risk tools because none of the studies reported any blinding
of assessors for risk tool data and outcome status, and most did not report loss to follow up, although follow up and number of events were appropriate. Risk of bias was very
serious for the rest of the risk tools because many studies with the aforementioned limitations also had insufficient numbers of events (<100) and/or inappropriately short
follow up times (<5 years) to be able to accurately predict risk.

b) Where data were pooled, an I? of 50-74% was deemed serious inconsistency and an I? of 75% or above was deemed very serious inconsistency. If no pooling were
possible, inconsistency was assessed by inspection of the degree of overlap of confidence intervals between studies: if one of more Cis did not overlap then a rating of
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serious inconsistency was given. Reasons for heterogeneity between studies may include geographical/cultural/ethnic differences. Clinically the studies appeared reasonably
homogeneous, with similar rates of hypertension, diabetes and former stroke.
¢) The judgement of precision was based on the spread of confidence intervals. If the lower 95% CI passed across 0 then this was graded as seriously imprecise

Q Stroke versus CHADSVASC

Data relevant to classification were given in one study“®, but there was insufficient information on true events and non-events to allow
calculation of the NRI

Q Stroke versus CHADS2

Data relevant to classification were given in one study“®, but there was insufficient information on true events and non-events to allow
calculation of the NRI

Sum of CrCL <60mL/min and prior stroke/TIA versus R2CHADS 2
+0.024 (-0.077 to + 0.029)93
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3.3 1 Economic evidence
3.3.12 Included studies

3 No relevant health economic studies were identified.
3.3.24 Excluded studies

No health economic studies that were relevant to this question were excluded due to
assessment of limited applicability or methodological limitations.

5
6
7 See also the health economic study selection flow chart in appendix H.
8
9
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The committee’s discussion of the
evidence
Interpreting the evidence

The outcomes that matter most

The committee agreed that the most critical accuracy data for decision-making were
sensitivity/specificity, net reclassification improvement (NRI), and calibration data. Sensitivity
and specificity measures for specific thresholds were deemed useful outcomes, because
they allow for the differing importance placed on sensitivity or specificity, and are specific to
clinically relevant thresholds of risk. Reclassification measures were also favoured because
they are sensitive to small changes in a tool, such as an additional parameter contributing to
the score. Calibration measures were deemed the most useful outcome, however, because
they give the most realistic impression of how well a tool predicts the actual risk of the event
at a particular test threshold. Unfortunately, because these measures were unavailable for
many tools they played a smaller part than anticipated in decision-making.

C statistics data were deemed important, but less critical than the other outcomes, because
they do not take the relative importance of sensitivity and specificity into account. For
example, tool A may have a higher C statistic than tool B, but this superior C statistic may be
because tool A tends towards very high overall specificity, even though its overall sensitivity
may be inferior to that of tool B. If sensitivity is deemed the more important aspect of
predictive accuracy, then the C statistic may be a misleading measure in this context. In
addition, C statistics effectively measure the overall accuracy at all risk thresholds defined by
a tool (quantified by the area under the curve described by sensitivity and 1-specificity co-
ordinates at each possible risk threshold). In practice, however, a test will be used at a
specific threshold, relating to the point where risk is deemed to change from an acceptable to
an unacceptable risk, and so the overall accuracy at all thresholds, including clinically non-
relevant ones, may be misleading. Finally, C-statistics are insensitive to small changes in the
risk model (when new prognostic factors are added to an existing model). Nevertheless, the
committee included the C statistic as an outcome as it gives a general measure of a tool’s
ability to differentiate between high and low risk patients, and is commonly reported in these
studies.

The committee confirmed that the recommendations on anticoagulation applied to all patients
with AF irrespective of whether they were symptomatic, to all categories of AF (paroxysmal,
persistent and permanent), to patients following cardioversion considered at continuing risk
of arrhythmia recurrence, and to patients with atrial flutter.

The quality of the evidence

Evidence was generally deemed low or very low quality. Risk of bias was serious or very
serious due to unclear methodology in terms of blinding of risk tool and outcome data, and in
many studies the follow up time was short (<5 years) or involved few events (<100). The
quality was also affected by serious or very serious heterogeneity.

Benefits and harms

Sub-optimal predictive accuracy can lead to two harms, in the context of predicting stroke in
people with AF. Sub-optimal accuracy caused by low sensitivity will lead to more people
having strokes or thromboembolic events because they are incorrectly deemed to be at too
low a level of risk to be prescribed anticoagulants. Sub-optimal accuracy caused by low
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specificity will lead to more people having unnecessary bleeding episodes or other side-
effects of anticoagulants because they have been prescribed anticoagulants when their risk
of stroke is actually low.

The judgement of which is the most important harm depends on the severity of these harms
and also their probability of occurring. Scoring systems generally have a trade-off between
sensitivity and specificity. The committee agreed that the greater emphasis should be on
avoiding strokes because bleeding events were both less probable than strokes and also
less likely to have such serious consequences as strokes if they occurred. This was judged
to be particularly so given the new generation of anticoagulants: non-vitamin K antagonist
oral anticoagulants (DOACs). Thus tools favouring sensitivity were preferred. However it was
also recognised that it is easy to design a perfectly sensitive test if specificity is not
considered at all (for example, simply giving anticoagulants to all people with AF is
equivalent to the use of a perfectly sensitive but completely non-specific test). It was
recognised that the ideal tool would have high sensitivity but also have enough specificity to
allow the people with lowest risk to avoid unnecessary anticoagulation, with the excess risk
that would entail.

The CHADS2 was similar to the CHADSVASC in terms of the C statistic, but it was felt too
insensitive at even the lowest thresholds to be able to rival the CHADSVASC. However,
there were two new tools that were regarded as potential rivals to the CHADSVASC in terms
of predictive accuracy: the Q stroke and ATRIA.

The Q stroke was viewed as highly promising, as it had excellent sensitivity and reasonable
specificity at the 85" percentile of scores. The D statistic point estimates of the Q stroke were
numerically superior to those in the CHADSVASC, with the Q stroke values in men
suggesting a clinically important degree of discrimination. However, there was some overlap
of 95% confidence intervals between Q stroke and CHADSVASC suggesting that these
differences could be explained by sampling error. There was also good calibration of the Q
stroke at lower risks, particularly in men, and the R? data were again numerically superior to
the CHADSVASC, although again the overlap of 95% confidence intervals suggested that
sampling error could be a factor. However the available data were based on only one
derivation/validation study. The study contained a separate sample for the validation
analysis but the committee noted that despite the obvious potential of this tool, a single study
was insufficient to inform recommendations, and that further work in other AF samples was
required before this tool could be recommended over the CHADSVASC.

The ATRIA was also regarded as an excellent tool, with a C statistic that was higher than the
CHADSVASLC. It also had a significantly better NRI compared to the CHADSVASC. However
this was largely due to down-classification of non-events. Accordingly, this was accompanied
by better specificity but lower sensitivity (around 0.80+) than the CHADSVASC (around
0.90+) at standard thresholds (threshold of >2 for CHADSVASC and >6 for ATRIA). At lower
ATRIA thresholds the sensitivity/specificity profile of ATRIA was very similar to CHADSVASC
(at CHADSVASC thresholds of >1 or >2) but did not become any better than it. The decision
of the committee was therefore that CHADSVASC was slightly more useful because of its
better ability to ensure that people truly at risk of stroke were anticoagulated.

In addition to ATRIA having potentially more harms than CHADSVASC in terms of ATRIA
leading to more people at risk of stroke not being anticoagulated, the ATRIA was also
believed to be more difficult to use. The committee discussed the time delays in getting a dip-
stick assessment of proteinuria done and retesting eGFR for the ATRIA, although it was
pointed out that ATRIA might, on occasions, be able to utilise data already in the patients’
notes rather than requiring the acquisition of new data.

Thus CHADSVASC was regarded as the best available tool. The ideal threshold for the
CHADSVASC in terms of anticoagulation was agreed to be >2, as this gave an excellent
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compromise between high sensitivity and reasonable specificity. This fitted with current
practice. The reviewed data did not allow the committee to decide if men and women should
have different thresholds.

Cost effectiveness and resource use

No relevant health economic analyses were identified for this review. The committee
discussed the different resource use for the different tests, in particular ATRIA compared to
CHADSVASC. It was noted that testing proteinuria for ATRIA required a urine dipstick test.
This can be particularly challenging with older frail patients who may require assistance to
provide a urine sample and therefore may incur additional cost over CHADVASC. In addition,
further blood tests would be needed for ATRIA as the eGFR would need repeating. The
committee noted that these additional tests would create delays and disruption to clinics.

The committee also discussed the potential harm associated with ATRIA compared to
CHADSVASDC, in terms of ATRIA leading to more people at risk of stroke not being
anticoagulated (as a result of the lower sensitivity). The committee noted that this harm
would likely make ATRIA less cost-effective than CHADSVASC due to the high cost of a
stroke to the NHS and detrimental impact on QALYs. This would likely outweigh the
increased anticoagulation as a result of the lower specificity of CHADSVASC. Health
economic modelling of ATRIA compared to CHADSVASC was not prioritised by the guideline
committee as other areas of the guideline were considered to have a greater potential
resource impact (ablation and anticoagulation).

The committee agreed that there was not sufficient clinical evidence of superiority for ATRIA
to warrant a change in practice and the potential harms and costs associated with this new
tool.

Other factors the committee took into account

Patient views are central when considering the trade-off between the benefits and harms.
The committee agreed that it is important to ensure that information and education are
provided to ensure the benefits and harms are fully understood (see the NICE patient
experience guideline).
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