CADTH RAPID RESPONSE REPORT:
SUMMARY WITH CRITICAL APPRAISAL

CHAD65 and CHA2DS2VASc Risk Stratification
Tools for Patients with Atrial
Fibrillation: A Review of
Clinical Effectiveness and
Guidelines

Service Line:
Version:
Publication Date:
Report Length:

Rapid Response Service
1.0
May 12, 2017
39 Pages

Authors: Srabani Banerjee, Lory Picheca
Cite As: CHAD65 and CHA2DS2-VASc risk stratification tools for patients with atrial fibrillation: a review of clinical effectiveness and guidelines. Ottawa:
CADTH; 2017, May. (CADTH rapid response report: summary with critical appraisal).
ISSN: 1922-8147 (online)
Disclaimer: The information in this document is intended to help Canadian health care decision-makers, health care professionals, health systems leaders,
and policy-makers make well-informed decisions and thereby improve the quality of health care services. While patients and others may access this document,
the document is made available for informational purposes only and no representations or warranties are made with respect to its fitness for any particular
purpose. The information in this document should not be used as a substitute for professional medical advice or as a substitute for the application of clinical
judgment in respect of the care of a particular patient or other professional judgment in any decision-making process. The Canadian Agency for Drugs and
Technologies in Health (CADTH) does not endorse any information, drugs, therapies, treatments, products, processes, or services.
While care has been taken to ensure that the information prepared by CADTH in this document is accurate, complete, and up-to-date as at the applicable date
the material was first published by CADTH, CADTH does not make any guarantees to that effect. CADTH does not guarantee and is not responsible for the
quality, currency, propriety, accuracy, or reasonableness of any statements, information, or conclusions contained in any third-party materials used in preparing
this document. The views and opinions of third parties published in this document do not necessarily state or reflect those of CADTH.
CADTH is not responsible for any errors, omissions, injury, loss, or damage arising from or relating to the use (or misuse) of any information, statements, or
conclusions contained in or implied by the contents of this document or any of the source materials.
This document may contain links to third-party websites. CADTH does not have control over the content of such sites. Use of third-party sites is governed by
the third-party website owners’ own terms and conditions set out for such sites. CADTH does not make any guarantee with respect to any information
contained on such third-party sites and CADTH is not responsible for any injury, loss, or damage suffered as a result of using such third-party sites. CADTH
has no responsibility for the collection, use, and disclosure of personal information by third-party sites.
Subject to the aforementioned limitations, the views expressed herein are those of CADTH and do not necessarily represent the views of Canada’s federal,
provincial, or territorial governments or any third party supplier of information.
This document is prepared and intended for use in the context of the Canadian health care system. The use of this document outside of Canada is done so at
the user’s own risk.
This disclaimer and any questions or matters of any nature arising from or relating to the content or use (or misuse) of this document will be governed by and
interpreted in accordance with the laws of the Province of Ontario and the laws of Canada applicable therein, and all proceedings shall be subject to the
exclusive jurisdiction of the courts of the Province of Ontario, Canada.
The copyright and other intellectual property rights in this document are owned by CADTH and its licensors. These rights are protected by the Canadian
Copyright Act and other national and international laws and agreements. Users are permitted to make copies of this document for non-commercial purposes
only, provided it is not modified when reproduced and appropriate credit is given to CADTH and its licensors.
About CADTH: CADTH is an independent, not-for-profit organization responsible for providing Canada’s health care decision-makers with objective evidence
to help make informed decisions about the optimal use of drugs, medical devices, diagnostics, and procedures in our health care system.
Funding: CADTH receives funding from Canada’s federal, provincial, and territorial governments, with the exception of Quebec.

SUMMARY WITH CRITICAL APPRAISAL CHAD65 and CHA2DS2-VASc Risk Stratification Tools

2

Context and Policy Issues
1-3

Atrial fibrillation (AF) is a common cardiac rhythm disturbance. It is associated with an
increased risk of stroke and thromboembolism, resulting in significant morbidity and
4-6
mortality. AF is associated with 5-fold increased risk of stroke, 3-fold increased risk of
2
heart failure, and a 2-fold increased risk both dementia and mortality.
AF is categorized in terms of duration of episodes as paroxysmal AF, persistent AF, longstanding persistent AF, and permanent AF. Paroxysmal AF refers to AF that terminates
spontaneously or with intervention within seven days from onset; recurrence of episodes
2
may be of variable frequency. Persistent AF refers to continuous AF that is sustained for
2
more than seven days. Long-standing persistent AF refers to continuous AF for more than
2
12 months. The term permanent AF is when it is decided to stop further attempts to restore
2
and/or maintain sinus rhythm by both the patient and the clinician. AF is also categorized
as valvular AF or non-valvular AF. Valvular AF refers to AF in patients with mitral stenosis
7
or artificial heart valve or valve repair. Non-valvular AF refers to AF in the absence of mitral
2
stenosis, an artificial heart valve or mitral valve repair.
According to a 2010 estimate, the world wide prevalence of AF was 20.9 million for men
8
7
and 12.6 million for women. It is estimated that 350,000 Canadians have AF. The
2
prevalence of AF increases with age. With an aging population, the prevalence of AF is
predicted to rise in the years to come.
AF patients may be treated with anticoagulants for the prevention of thromboembolic
events. However, anticoagulants are associated with increased of bleeding; hence optimal
treatment encompasses a balance between risk of thromboembolic events and bleeding. A
number of risk assessment tools (such as CHADS2, CHA2DS2-VASc, HAS BLED, and
ATRIA) are available to guide treatment decision for patients with AF. Two widely used risk
assessment tools are the CHADS2 score (range 0 to 6) and the more recent CHA2DS29
VASc score (range 0 to 9). The CHADS2 includes risk factors: congestive heart failure,
hypertension, age ≥ 75 years, diabetes mellitus, and history of stroke or transient ischemic
6,10
attack (TIA).
The CHA2DS2-VASc includes three additional risk factors: vascular disease,
age range 64 to 75 years, and sex category (female). Additionally, age ≥ 75 years is
6,10
assigned 2 points in CHA2DS2-VASc, and 1 point in CHADS2.
Details of the scoring are
presented in Tables 2 and 3.The CHAD65 is an algorithm, with initial risk stratification by
age (≥ 65 years and < 65 years) and further stratification of individuals< 65 years of age,
11
based on the CHADS2 score. There is some concern regarding the comparative
effectiveness of these tools in identifying at risk AF patients. There appears to be some
uncertainty in the selection of the appropriate tool to guide treatment decisions to obtain the
best results.
The purpose of this report is to review the clinical effectiveness of the CHAD65 and
CHA2DS2-VASc risk stratification tools compared to each other or to CHADS2 to determine
the need for pharmacological treatment in patients with AF. Additionally, this report aims to
review evidence-based guidelines regarding the use of the CHAD65 and CHA2DS2-VASc
risk stratification tools to determine the need for pharmacological treatment in patients with
atrial fibrillation.
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Research Questions
1.

What is the clinical effectiveness of the CHAD65 and CHA2DS2-VASc risk stratification
tools to determine the need for pharmacological treatment in patients with atrial
fibrillation?

2.

What are the evidence-based guidelines associated with the use of the CHAD65 and
CHA2DS2-VASc risk stratification tools to determine the need for pharmacological
treatment in patients with atrial fibrillation?

Key Findings
Analysis using c-statistics showed that for patients with atrial fibrillation (AF) the CHADS2
and the CHA2DS2-VASc tools appear to perform similarly with respect to assessment of risk
for stroke, thromboembolism or bleeding. Compared to the CHADS2, the CHA2DS2-VASc is
better able to identify patients with very low risk of stroke or thromboembolism. No relevant
studies on the CHAD65 algorithm were identified.
The Canadian Cardiology Society (CCS) guideline recommended risk stratification using a
predictive index for stroke and mentioned the CHAD65 algorithm as an example. In two
guidelines (from the USA and the UK) the CHA2DS2-VASc score was recommended for
assessing risk of stroke and in two guidelines (from the USA and Europe) it was not
specifically mentioned that CHA2DS2-VASc score was recommended for assessing risk of
stroke, however treatment recommendations were based on the CHA2DS2-VASc score.
The CCS guideline recommended oral anticoagulant (OAC) therapy for most AF patients of
age ≥65 years or CHADS2 ≥1. Three guidelines recommended OAC therapy for AF patients
with CHA2DS2-VASc ≥2. One guideline recommended OAC therapy for male AF patients
with CHA2DS2-VASc ≥2 and female AF patients with CHA2DS2-VASc ≥3. However, the
evidence supporting the recommendations was not described in the guideline reports.
Findings need to be interpreted in the light of the described limitations.

Methods
Literature Search Methods
A limited literature search was conducted on key resources including PubMed, The
Cochrane Library (2017, Issue 4), University of York Centre for Reviews and Dissemination
(CRD) databases, Canadian and major international health technology agencies, as well as
a focused Internet search. Methodological filters were applied to limit retrieval to health
technology assessments, systematic reviews, meta-analyses and guidelines. Where
possible, retrieval was limited to the human population. The search was also limited to
English language documents published between January 1, 2012 and April 13, 2017.
Rapid Response reports are organized so that the evidence for each research question is
presented separately.

Selection Criteria and Methods
One reviewer screened citations and selected studies. In the first level of screening, titles
and abstracts were reviewed and potentially relevant articles were retrieved and assessed
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for inclusion. The final selection of full-text articles was based on the inclusion criteria
presented in Table 1.

Table 1: Selection Criteria
Population

Patients with atrial fibrillation

Intervention

CHAD65 risk stratification score
CHA2DS2-VASc risk stratification score

Comparator

Q1: CHADS2;
CHAD65 risk stratification score;
CHA2DS-VASc risk stratification score
Q2: No comparator

Outcomes

Q1: Clinical effectiveness (cardiovascular outcomes [e.g., but not limited
to, stroke, myocardial infarction, other thromboembolic events,
cardiovascular death, etc.]) and safety (e.g., but not limited to
bleeding risk, gastrointestinal adverse events, etc.)
Q2: Guidelines

Study Designs

Health technology assessments (HTA), systematic reviews (SR), meta-analyses (MA), randomized
controlled trials (RCT), non-randomized studies (NRS), and evidence-based guidelines

Exclusion Criteria
Articles were excluded if they did not meet the selection criteria outlined in Table 1, they
were duplicate publications, or were published prior to 2012. Studies on AF patients
undergoing ablation or electric cardioversion were excluded. Guidelines that reported on
CHADS2 but did not report on CHA2DS2-VASc or CHAD65 and guidelines with unclear
methodology were excluded.

Critical Appraisal of Individual Studies
12

The included systematic reviews were critically appraised using AMSTAR, non13
randomized studies were critically appraised using the Downs and Black checklist, and
14
guidelines were assessed with the AGREE II instrument. Summary scores were not
calculated for the included studies; rather, a review of the strengths and limitations of each
included study were described.

Summary of Evidence
Quantity of Research Available
A total of 478 citations were identified in the literature search. Following screening of titles
and abstracts, 444 citations were excluded and 34 potentially relevant reports from the
electronic search were retrieved for full-text review. Eight potentially relevant publications
were retrieved from the grey literature search or other sources. Of these 42 potentially
relevant articles, 26 publications were excluded for various reasons, while 16 publications
met the inclusion criteria and were included in this report. These comprised four systematic
1,4,9,15
5,6,10,16-18
review reports,
six non-randomized study reports,
and five guidelines
2,8,11,19-21
described in six reports.
Appendix 1 describes the PRISMA flowchart of the study
selection.
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Additional references of potential interest are provided in Appendix 5.

Summary of Study Characteristics
Systematic Review and Non-randomized Studies
Summary of the characteristics of the included systematic reviews and non-randomized
studies are presented below and details are available in Appendix 2, Tables 6 and 7.

Study Design
1,4,9,15

Four relevant systematic reviews
were identified. All the systematic reviews included
non-randomized studies and the included study numbers ranged between six and twelve.
5,6,10,16-18

16,17

Six relevant non-randomized studies
were identified. Two studies
were post5,6
hoc analyses of data taken from RCTs, two studies were analyses using data from
10,18
clinical practice databases, and two studies
were prospective studies.
Country of Origin
Of the four included systematic reviews, two systematic reviews were published in 2015,
4
9
one each from the UK and China, and two systematic reviews were published in 2013,
1
15
one each from the USA and China.
5,6,10,16-18

Of the six included non-randomized studies,
one study was published in 2015 from
6
5
the UK; one study was published in 2014 from the USA; three studies were published in
17
16,18
2013, with one from Canada and two from the UK;
and one study was published in
10
2012 from Denmark.

Patient Population
1,4,9,15

The four systematic reviews
included individual studies with patient numbers ranging
9,15
between 332 and 170,291. Two systematic reviews
include AF patients with some
1
receiving anticoagulants and some not receiving anticoagulants. One systematic review
included patients receiving antiplatelet and/ or anticoagulation therapy. One systematic
4
review include AF patients receiving no anticoagulants.
5,6,10,16-18

In the six included non-randomized studies
the patient numbers ranged between
16
1,370 and 60,594. In one study, patients received anticoagulation therapy with a vitamin K
18
antagonist, in one study, the patients received anticoagulation therapy with
17
acenocoumarol, and in one study the patients received acetylsalicylic acid (ASA) or ASA
6
plus clopidogrel. One study mentioned that patients did not receive warfarin, and one
10
5
study mentioned that patients were non-anticoagulated. One study did not mention the
anticoagulation status but all patients were enrolled at an anticoagulation clinic.

Interventions and Comparators
The included systematic reviews
CHADS2 and CHA2DS2-VASc.

1,4,9,15

and non-randomized studies,

5,6,10,16-18

reported on

Outcomes
1,4,9,15

1,15

In the systematic reviews,
the outcomes reported included c-statistics,
relative risk
4,9
15
for stroke or thromboembolism, and incident rate of stroke or thromboembolism.

SUMMARY WITH CRITICAL APPRAISAL CHAD65 and CHA2DS2-VASc Risk Stratification Tools

6

5,6,10,16-18

5,6,10,16-

In the non-randomized studies,
the outcomes reported included c-statistics,
18
5,6,10,16-18
10
net reclassification improvement (NRI),
negative predictive value (NPV),
18
17
hazard ratio (HR), and event rate.

The c-statistics is a measure of the area under the receiver operating curve (ROC), which
is often referred to as area under the curve (AUC), and is used to determine the predictive
ability of a risk score to differentiate between patients who develop the outcome and those
6,16
that do not.
If the c-statistic value is >0.5, the predictive ability of the model is considered
6,15
not to be random.
Values in the ranges 0.5 to 0.7, 0.7 to 0.9, and higher than 0.9
15
1
indicate respectively low, medium, and high predictive abilities. In one systematic review
it was mentioned that c-statistics <0.6 had no clinical value, 0.6 to 0.7 had limited value, 0.7
to 0.8 had modest value, and >0.8 had adequate predictive ability for true clinical utility.
Net reclassification improvement or net reclassification index (NRI) is an index the attempts
to quantify how well the tool correctly reclassifies individuals. For example NRI is used to
assess the proportion of persons correctly up- and down-reclassified using one risk tool
6
compared to another risk tool.

Risk Scores
Details of the CHA2DS2-VASc and CHADS2 scores are shown in Tables 2 and 3.

Table 2: Details of CHA2SD2-VASc score2,6,10
Item

Score

Congestive heart failure or left ventricular dysfunction

1

Hypertension

1

Age ≥ 75 years

2

Diabetes mellitus

1

Stroke or transient ischemic stroke or thromboembolic event

2

Vascular disease (prior myocardial infarction, peripheral artery disease, or aortic plaque

1

Age 65 to 74 years

1

Sex category (female)

1

Table 3: Details of CHADS2 score2,6,10
Item

Score

Congestive heart failure

1

Hypertension

1

Age ≥ 75 years

1

Diabetes mellitus

1

History of stroke or transient ischemic attack

2
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Other risk assessment tools mentioned in the included studies were ATRIA, HAS BLED,
and HEMMOR2HAGES. ATRIA includes risk factors included in CHADS2 and in addition
6
renal dysfunction. HAS BLED includes risk factors: hypertension, abnormal renal/ liver
function, stroke, bleeding history or predisposition ,labile international normalized ratio,
18
elderly, drugs/ alcohol concomitantly. HEMMOR2HAGES includes risk factors: hepatic or
renal disease, ethanol abuse, malignancy, older age, reduced platelet count or function, re18
bleeding, hypertension, anemia, genetic factors, excessive fall risk and stroke.
Guidelines
The characteristics of the guidelines are presented below and details are available in
Appendix 2, Tables 8 and 9.
2,8,11,19-21

20

Five relevant guidelines
were identified. For one guideline additional information
21
was available in a second report. Two guidelines were published in 2016, one guideline
11
from Canada by the Canadian Cardiovascular Society (CCS) and one guideline from
8
2,20
Europe by the European Society of cardiology (ESC). Of the two guidelines
published
from the USA in 2014, one guideline was by the American Heart Association, American
2
College of Cardiology, and Heart Rhythm Society (AHA/ACC/HRS) and one guideline was
20
19
by the University of Michigan. One guideline was published in 2014 from the UK by the
2,8,11,19
National Institute of Health and Care Excellence (NICE). Four guidelines
were on the
20
management of patients with AF and one guideline was on the management of acute AF
11
and atrial flutter in non-pregnant hospitalized adults. The CCS guideline reported on the
2,8,19,20
CHAD65 algorithm and the remaining four guidelines
used the CHA2DS2-VASc for
risk assessment. All guidelines provided recommendations.

Summary of Critical Appraisal
Systematic Review and Non-randomized Studies
Critical appraisal of the included systematic reviews and non-randomized studies are
presented below and details are available in Appendix 3, Tables 10 and 11.
1,4,9,15

Overall, the included systematic reviews
appeared to be well conducted. In all the
systematic reviews, the objective, and inclusion and exclusion criteria were stated; a
comprehensive literature search was undertaken; the article selection was described; a list
of included studies was presented; and meta-analysis was conducted. In some instances
there was heterogeneity in the individual study results, and the appropriateness of pooling
these studies is debatable. The excluded study list was presented in one systematic
1
4,9,15
review and was not presented in three systematic reviews.
Article selection was done
1,4,9
in duplicate in three systematic reviews
and was unclear whether duplicate selection
15
1
was done in one systematic review. In one systematic review data extraction was done
4,9,15
by one reviewer and checked by a second reviewer. In three systematic reviews
it was
unclear if data extraction was done in duplicate, however, quality assessment was done in
9,15
duplicate. In two systematic reviews
the included studies were considered to be of
1
variable quality, in one systematic review the included studies were considered to be of fair
4
to good quality, and in one systematic review the included studies were considered to be
of good quality. Study characteristics were described in all the systematic reviews but
1,15
9,15
details were sparse in two systematic reviews.
In two systematic reviews
potential
1
conflicts of interest were not mentioned. In one systematic review it was mentioned that
4
the authors had no conflicts of interest and in one systematic review some of the authors
were associated with industry, however the impact of this was unclear.
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5,6,10,16-18

All of six included non-randomized studies
were retrospective analyses and the
potential of bias cannot be ruled out. All of the studies had clearly stated the objective.
Inclusion criteria were not explicitly stated but exclusion criteria were stated in two
6,18
5,10,16,17
studies.
Inclusion and exclusion criteria were not explicitly stated in four studies.
In all of the studies, the population, treatments received by the patients, and outcomes were
described but details of the interventions were sparse. In all of the studies, it was unclear if
there were any withdrawals or missing data; or if the sample size used was adequate. In
10,17
two studies
it was mentioned that the authors had no conflicts of interest, in three
5,6,16
studies
some authors had associations with industry but it was unclear if this had any
18
impact on findings; and in one study industry association was declared but it was
mentioned that the relationship was not relevant for this study document
Guidelines
Critical appraisal of the included guidelines is presented below and details are available in
Appendix 3, Tables 12.
2,8,11,19,20

In all five included guidelines
the scope and purpose were stated and the guideline
2,8,11,19
development group comprised multidisciplinary experts. For four guidelines
the
methodology for guideline production was according to their respective guideline
development procedures which appeared to be rigorous, however methods were not
20
specifically described in the guideline reports. For one guideline a systematic review was
2,8,11,19
conducted but details were not presented. Four guidelines
were externally reviewed
20
and one guideline did not appear to have been externally reviewed but was internally
2,8,11,20
reviewed. Four guidelines
presented grades for the recommendations and one
19
2,8,11,19
guideline did not. In four guidelines
the guideline development team was required to
declare conflicts of interest and efforts were made to appropriately handle conflicts of
20
interest, if present. In one guideline it was mentioned that there was no conflict of interest.

Summary of Findings
What is the clinical effectiveness of the CHAD65 and CHA2DS2-VASc risk stratification
scores to determine the need for pharmacological treatment in patients with atrial
fibrillation?
Findings from the included systematic reviews and non-randomized studies are presented
below and details are available in Appendix 4, Tables 13 and 14.

Systematic Reviews
1,4,9,15

1,15

Four relevant systematic reviews
were identified. Two systematic reviews
showed
that overall with respect to c-statistics for stroke or thromboembolism, both the CHADS2
and CHA2DS2-VASc tools appeared to have similar clinical utility (Table 4). Two systematic
4,15
reviews,
showed that compared to CHADS2, CHA2DS2-VASc was able to better identify
15
individuals at low risk of stroke or thromboembolism . In one systematic review the
incident rate of stroke or thromboembolism was 0.9% in individuals classified as low risk
with CHADS2 and 0.3% in those classified as low risk by CHA2DS2-VASc and in one
4
systematic review the RR value indicated that CHA2DS2-VASc was better at identifying low
9
risk individuals (Table 4) . One systematic review compared cardiovascular event rates in
in the group categorized as high risk patients (score ≥2) with the group categorized as not
high risk patients (score <2). It showed that compared with CHADS2, CHA2DS2-VASc was
able to better identify individuals at high risk of cardiovascular events as indicated by their
respective relative risk (RR) values (Table 4).
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Table 4: Findings from Systematic Reviews
Study
Chen,

15

2013

Analysis

Anticoagulation
Status

Tool

Finding

c-statistics (95% CI),
for stroke or TE

Anticoagulation

CHADS2

0.660 (0.655 to 0.665)

CHA2DS2-VASc

0.667 (0.651 to 0.683)

CHADS2

0.685 (0.666 to 0.705)

CHA2DS2-VASc

0.675 (0.656 to 0.694)

No anticoagulation
1

Lopes, 2013
4

Xiong, 2015

9

Zhu, 2015

c-statistics (95% CI),
for TE

Antiplatelet and/ or
anticoagulation

CHADS2

0.71 (0.66 to 0.75)

CHA2DS2-VASc

0.70 (0.66 to 0.75)

RR (95% CI),
for stroke or TE

No anticoagulation

CHADS2 = 0 vs
CHA2DS2-VASc = 0,
(low risk category)

1.71 (1.26 to 2.31)

CHADS2 = 1 vs
CHA2DS2-VASc = 1,
(moderate risk
category)

1.40 (1.20 to 1.64)

CHADS2 ≥2 vs
CHA2DS2-VASc ≥2,
(high risk category)

1.19 (1.02 to 1.38)

CHADS2 ≥2 vs CHADS2
<2

3.28 (2.85 to 3.77)

CHA2DS2-VASc ≥2 vs
CHA2DS2-VASc <2

5.76 (5.23 to 6.35)

CHADS2 ≥2 vs CHADS2
<2

3.33 (2.96 to 3.75)

CHA2SD2-VASc ≥2 vs
CHA2SD2-VASc <2

6.12 (5.40 to 6.93)

RR (95% CI),
for cardiovascular
events

Anticoagulation

No anticoagulation

ASA = acetylsalicylic acid; CI = confidence interval; RR = relative risk; TE = thromboembolism; vs = versus

Non-randomized studies
5,6,10,16-18

6,10

Six relevant non-randomized studies,
were identified. In two studies,
the cstatistic values (sometimes referred to as AUC values) showed that for stroke risk
17
assessment, CHADS2 and CHA2DS2-VASc were similar (Table 5). In one study, the
incident rate (per 100 patient-years) of stroke or thromboembolism in the entire group
(CHADS2 = 1) was 1.8. On re-categorizing the group according to the CHA2DS2-VASc
scores, 26%, 42%, 29% and 3% of these patients were categorized as CHA2DS2-VASc
score of 1, 2, 3, and 4 respectively. With this re-categorization, the incident rates (per 100
patient-years) of stroke or thromboembolism were 0.9 (for CHA2DS2-VASc score = 1), 2.0,
17
(CHA2DS2-VASc score = 2) and 2.4 (for CHA2DS2-VASc score 3 to 4). This study
concluded that CHA2DS2-VASc reclassified 26% of patients with CHADS2 score of 1 to a
low annual risk of stroke or thromboembolism of 1%, which seemed low enough to withhold
treatment. At 5-year follow-up, for stroke the negative predictive value (NPV) and 95%
confidence interval (CI) were 0.93, 95% CI (0.91 to 0.95) for CHADS2 and 0.95, 95% CI
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10

10

(0.91 to 0.98) for CHA2DS2-VASc. One study indicated that for every 10 extra patients
transferred to the treatment group at five years, using the CHA2DS2-VASc risk score, 1
patient would suffer a stroke that could have been avoided with effective treatment . In
5,16,18
three studies
the c-statistics values (or AUC values) showed that for bleeding risk
assessment, CHADS2 and CHA2DS2-VASc were similar and did not perform as well as
HAS BLED, a bleeding risk assessment tool (Table 5)

Table 5: Findings from non-randomized studies
Study
Coppens,

Larsen,

10

17

2013

2012

Analysis

Anticoagulation
Status

Tool

Finding

c-statistics (95% CI),
for ischemia,
unspecified stroke, or
non-CNS systemic
embolus

ASA or ASA plus
clopidogrel

CHA2DS2-VASc (=1 in
26%, 2 in 42%, 3 in
29%, and 4 in 3%; for
all CHADS2 = 1)

0.59 (0.55 to 0.62)

AUC (95% CI), for
stroke

No anticoagulation

CHADS2

0.64 (0.56 to 0.71)

CHA2DS2-VASc

0.66 (0.49 to 0.57)

CHADS2

0.62 (0.59 to 0.66)

CHA2DS2-VASc

0.63 (0.59 to 0.67)

CHADS2

0.68 (0.67 to 0.69)

CHA2DS2-VASc

0.68 (0.67 to 0.69)

ATRIA

0.70 (0.69 to 0.71)

CHADS2

0.51 (0.47 to 0.55)

CHA2DS2-VASc

0.53 (0.49 to 0.57)

HAS BLED

0.60 (0.56 to 0.63)

CHADS2

0.53 (0.47 to 0.60)

CHA2SD2-VASc

0.56 (0.49 to 0.62)

HAS BLED

0.69 (0.63 to 0.75)

ATRIA

0.67 (0.61 to 0.74)

HEMMOR2HAGES

0.66 (0.61 to 0.74)

CHADS2

0.59 (0.56 to 0.62)

CHA2SD2-VASc

0.58 (0.55 to 0.60)

HAS BLED

0.69 (0.67 to 0.72)

AUC (95% CI), for
death
6

van den Ham, 2015

Apostolakis,

16

2013

5

Barnes, 2014

18

Roldan,

2013

AUC (95% CI), for
stroke

AUC (95% CI), for
bleeding

c-statistics (95% CI),
for bleeding

c-statistics (95% CI),
for bleeding

Not using warfarin

With VKA

Patients enrolled at
anticoagulation clinics
attended

Anticoagulation

ASA = acetyl salisylic acid; AUC = area under the curve; CI = confidence interval; VKA = vitamin K anticoagulant

What are the evidence-based guidelines associated with the use of the CHAD65 and
CHA2DS2-VASc risk stratification scores to determine the need for pharmacological
treatment in patients with atrial fibrillation?
Findings from the guidelines are presented below and details are available in Appendix 4,
Table 15.
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11

The CCS guideline reported on the CHAD65 algorithm which encompasses the CHADS2
model. For the prevention of stroke and systemic embolism in patients with AF, the
guideline recommended treatment with oral anticoagulant (OAC) for most patients of age ≥
65 years or CHADS2 ≥1. It was mentioned in the guideline that a non-vitamin K
anticoagulant (NOAC) is preferred over warfarin for non valvular AF.
2

20

The AHA/ACC/HRS guideline, the University of Michigan guideline, the NICE guideline,
and the ESC guideline, used the CHA2DS2-VASc model for risk assessment in patients
with AF.

19

2

The AHA/ACC/HRS guideline recommended OAC for AF patients with prior stroke,
transient ischemic stroke (TIA) or CHA2DS2-VASc ≥ 2. OAC options included warfarin or
newer OACs (dabigatran, rivaroxaban, or apixaban). The guideline also mentioned that for
non-valvular AF patients with CHA2DS2-VASc = 0, it is reasonable not to treat and for
CHA2DS2-VASc = 1, no treatment, or aspirin or OAC may be considered.
20

The University of Michigan guideline, mentioned that for AF patients with CHA2DS2-VASc
= 0, no treatment or aspirin; for CHA2DS2-VASc = 1 no treatment, aspirin or OAC may be
considered; and for CHA2DS2-VASc ≥ 2, treatment with OAC. It was also mentioned that
target specific OAC (TSOAC) is preferred over adjusted-dose warfarin unless the patient is
not well suited for a TSOAC.
For AF management, the NICE guideline mentioned that anticoagulation be considered for
men with CHA2DS2-VASc = 1, and be offered to individuals with CHA2DS2-VASc ≥ 2, taking
19
into account the bleeding risk. The NICE guideline also mentioned that stroke prevention
therapy not be offered to AF patients of age < 65 years and no risk factors other than sex
(i.e. very low risk: CHA2DS2-VASc =0 for men and CHA2DS2-VASc = 1 for women).
8

The ESC guideline, recommended OAC therapy for male AF patients with CHA2DS2-VASc
≥ 2, and for all female AF patients with CHA2DS2-VASc ≥ 3. This guideline mentioned that
for an AF patient who is eligible for a NOAC, NOAC is preferred over vitamin K antagonist.

Limitations
There was some overlap in the studies included in the systematic reviews hence the
findings are not exclusive. The quality of the studies included in the systematic reviews was
variable.
All the studies were retrospective analyses of data from other studies or from databases,
hence potential of bias cannot be ruled out.
In many of the studies, the findings with respect to each of the risk stratification tools were
presented separately and the statistical or clinical significance of the difference between the
tools was not specified.
Comparison across studies was not possible as the patient populations varied.
No relevant studies assessing the CHAD65 algorithm were identified.
In all the guideline reports, the supporting evidence for the recommendations was not
2,8,11,20
described in the guideline reports. In four guidelines
the levels of evidence and
strength of recommendations were mentioned but the evidence on which the
recommendations were based, was not presented in the guideline reports. In one
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19

guideline the recommendations were not graded and the evidence on which the
recommendations were based was not presented in the guideline report.
It was not clear from the guidelines if one risk stratification tool was preferred over another.
2,19
Two guidelines
recommended the use of CHA2DS2-VASc to assess stroke risk, two
8,20
11
guidelines
used CHA2DS2-VASc scores to guide treatment and one guideline used the
CHAD65 algorithm to guide treatment.
Findings need to be interpreted in the light of these limitations

Conclusions and implication for Decision or Policy Making
1,4,9,15

Four systematic reviews,
six non-randomized studies,
2,8,11,19,20
guidelines
were identified.

5,6,10,16-18

1,15

and five

5,10,16

Two systematic reviews
and three non-randomized studies
showed that with
respect to c-statistics, the CHADS2 and the CHA2DS2-VASc appeared to perform similarly.
The CHA2DS2-VASc was better able to identify patients with very low risk of stroke or
4,15,17
17
thromboembolism.
One study mentioned that in such patients, withholding treatment
6
may be appropriate. Of note, one study showed that compared to CHA2DS2-VASc, the
ATRIA tool performed better at identifying patients at low risk stroke. The ATRIA tool is not
of interest for this report, hence it was not described in the previous sections, and evidence
regarding its use was not considered for this review. Reclassification of patients who were
initially classified according to the CHADS2 tool will increase the number of patients for
5,16,18
whom treatment would be considered appropriate. In three studies
the c-statistics
values (or AUC values) showed that for bleeding risk assessment, CHADS2 and CHA2DS2VASc were similar and did not perform as well as HAS BLED, a bleeding risk assessment
tool.
No relevant studies on the CHAD65 algorithm were identifies.
11

The Canadian Cardiology Society (CCS) guideline recommended risk stratification using
a predictive index for stroke and mentioned the CHAD65 algorithm as an example. In two
2,19
guidelines (from USA and UK)
the CHA2DS2-VASc score was recommended for
8,20
assessing risk of stroke and in two guidelines (from USA and Europe)
it was not
specifically mentioned that CHA2DS2-VASc score was recommended for assessing risk of
stroke, however treatment recommendations were based on the CHA 2DS2-VASc score.
From the guideline reports, it was unclear if one risk stratification tool was preferred over
another. The CCS guideline recommended OAC therapy for most AF patients of age ≥65
8
years or CHADS2 ≥1. The ESC guideline recommended OAC therapy for male AF patients
with CHA2DS2-VASc ≥2 and female AF patients with CHA2DS2-VASc ≥3.The two US
2,20
19
guidelines
and the NICE guideline recommended OAC therapy for AF patients with
8,11,20
CHA2DS2-VASc ≥2. Three guidelines
mentioned that a non-vitamin K antagonist was
preferred over a vitamin K antagonist. However, in the guideline reports, the supporting
evidence for the recommendations was not described.
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Abbreviations
ACC
ACS
AF
AFL
AHA
AHRQ
ASA
ATRIA
AUC
CAD
CCS
CHA2DS2-VASc
CHADS2
CI
CKD
ESC
ESRD
FU
GRADE
HAS BLED
HCM
HR
HRS
INR
IQR
2
MAQI
NICE
NOAC
NPV
NR
NRI
NRS
NVAF
OAC
RR
SD
SOE
SSE
TE
TIA
TSOAC
VKA

American College of Cardiology
acute coronary syndrome
atrial fibrillation
atrial flutter
American Heart Association
Agency for Healthcare Research and Quality
acetyl salicylic acid
anticoagulation and risk factors in atrial fibrillation
area under the curve
coronary arterial disease
Canadian Cardiovascular Society
Congestive heart failure or left ventricular dysfunction Hypertension, Age ≥75 (doubled), Diabetes, Stroke
(doubled)-Vascular disease, Age 65–74, Sex category
Congestive heart failure, Hypertension, Age ≥75, Diabetes, Stroke (doubled)
confidence interval
chronic kidney disease
European Society for Cardiology
end stage renal disease
follow-up
Grading of Recommendations Assessment, Development, and Evaluation
hypertension, abnormal renal/ liver function, stroke, bleeding history or predisposition ,labile international
normalized ratio, elderly, drugs/ alcohol concomitantly
hypertrophic cardiomyopathy
Hazard ratio
Heart Rhythm Society
international normalized ratio
interquartile range
Michigan Anticoagulation Quality Improvement Initiative
National Institute of Health and Care Excellence
novel oral anticoagulant or non-vitamin K oral anticoagulant
negative predictive value
not reported
net reclassification improvement or net reclassification index
non-randomized study
non valvular atrial fibrillation
oral anticoagulant
relative risk
standard deviation
strength of evidence
ischemic or unspecified stroke or systemic embolus
thromboembolic event
transient ischemic stroke
target specific oral anticoagulant
vitamin K antagonist
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Appendix 1: Selection of Included Studies
478 citations identified from electronic
literature search and screened

444 citations excluded

34 potentially relevant articles retrieved
for scrutiny (full text, if available)

8 potentially relevant
reports retrieved from
other sources (grey
literature, hand search)

42 potentially relevant reports

26 reports excluded:
-irrelevant population (6)
-irrelevant comparison (4)
-irrelevant outcomes (5)
-already included in at least one of the
selected systematic reviews (6)
Duplicate publication (1)
-old version of guideline (a recent
version of the guideline became
available) (1)
-Guideline method unclear(1)
-other (review articles, editorials)(2)
16 reports included in review
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Appendix 2: Characteristics of Included Publications
Table 6: Characteristics of Included Systematic reviews
First Author,
Year, Country
Chen,

15

2013, China

Number of
Studies
Included

Population
Characteristics

Comparison

Outcomes, Followup (FU)

8 NRS published
2010 to 2012and
sample size varied
between 662 to
121,280

NVAF patients (with
anticoagulation in 5 NRS,
no anticoagulation in 2 NRS
and both in 1 NRS)

CHA2DS2-VASc
vs CHADS2

c-statistics, incident
rate of end-points
(stroke or TE).
FU: 1 to10 years

Age: NR
% Female: 36% to 50% in 5
NRS, NR for 3 NRS
1

Lopes, 2013, USA

4

Xiong, , 2015, UK

11 NRS published
2001 to 2012 and
sample size varied
between 345 and
170,291

NVAF patients

(This systematic
review had a broad
focus and included
a large number of
studies of which 11
studies were
relevant for this
report)

Age (mean or median)
(years): 66 to 81 in 10 NRS
and 43 in 1 NRS

6 NRS published
2011 to 2014,
sample size varied
between 332 and
10.999

AF patients from East Asian
region and no
anticoagulation therapy.
(AF: AF, AF with ESRD,
paroxysmal NVAF, NVAF)

CHA2DS2-VASc
vs CHADS2

Patients received
antiplatelet and or
anticoagulation therapy

c-statistics.
FU: 1year to 12 years

% Female: NR

CHA2DS2-VASc
vs CHADS2

RR for stroke or TE.
FU (median): 13 month
to 4.5 years

Age (years): 65 to 77 for 5
NRS and ≥20 for 1 NRS
%Female: 27% to 54%
9

Zhu, 2015, China

12 NRS published
2010 to 2014,
sample size varied
between 662 to
121,280

AF (some taking
anticoagulants at baseline
and some were not)
AF: chronic, paroxysmal,
persistent or new-onset.

CHA2DS2-VASc
vs CHADS2

RR for stroke or TE.
FU: 1year to 12 years

Age (years): 66 to 75 yr in 8
NRS, ≥ 16 yr ( with 60% ≥
75 yr, 20% 65 to 74yr) in 1
NRS, ≥ 20 yr (32% ≥ 75 yr,
31% 56 to 74 yr) in 1 NRS,
≥ 21 yr (with 16% ≥ 85 yr,
34% 75 to 84 yr, 26% 65 to
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Table 6: Characteristics of Included Systematic reviews
First Author,
Year, Country

Number of
Studies
Included

Population
Characteristics

Comparison

Outcomes, Followup (FU)

74 yr), and not reported in 1
NRS
% Female: 31% to 50% in
10 NRS, 100% in 1 NRS,
and not reported in 1 NRS
AF = atrial fibrillation; ESRD = end stage renal disease; FU = follow-up; NR = not reported; NRS = non-randomized study; NVAF = non-valvular atrial fibrillation; RR =
relative risk; TE = thromboembolism;

Table 7: Characteristics of Included Clinical Studies
First author, Year,
Country
Apostolakis,

16

2013, UK

Study design

Population
Characteristics

Comparison

Outcome,
Follow-up
(FU)

Retrospective analysis
of data from 1 RCT
(AMADEUS trial)

Patients with AF and
mean CHADS2 score
was 2.1
Patients received
anticoagulation (VKA)
therapy

HAS BLED vs
CHADS2 vs
CHA2DS2-VASc

c-statistics, NRI.

CHADS2 vs
CHA2DS2-VASc vs
other (ATRIA, HAS
BLED,
HEMORR2HAGES)

c-statistics, NRI.

FU (mean ±
SD): 10.7 ± 5.4
months

N = 2,293 (from one arm
of the study: those
receiving VKA)
Age (mean ± SD) (years):
70.2± 9.1
% Female: NR
5

Barnes, 2014, USA

Retrospective analysis
using data from
individual
anticoagulation clinic
database and hospital or
group medical records
New patients with NVAF
between October 2009
and December 2012
2
were enrolled in MAQI .
Patients were identified
at the time of
anticoagulation clinic
enrollment in this
inception cohort

Patients with NVAF
(CHADS2 score [mean ±
SD] = 1.9 ± 1.2;
CHA2DS2-VASc score
[mean ± SD] = 3.4 ± 1.8
Patients receiving or not
receiving anticoagulants
was not reported but
patients were enrolled at
the anticoagulation clinic.

FU (mean± SD):
1.0 ± 0.8 years

N = 2600
Age (mean ± SD) (years):
70.1 ± 12.8
% Female = 41.7%
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Table 7: Characteristics of Included Clinical Studies
First author, Year,
Country
Coppens,
Canada

17

2013,

Study design

Population
Characteristics

Comparison

Outcome,
Follow-up
(FU)

Retrospective analysis
of data from 3 trials:
AVERROES, ACTIVEW, and ACTIVE-A

Patients w/ AF and
CHADS2 = 1, treated with
ASA only or ASA +
clopidogrel

CHA2DS2-VASc
scores(1, 2, 3, 4) for
CHADS2 = 1

Event rate, cstatistics, NRI.
FU (mean± SD):
2.5 ± 1.4 years

N = 4670
Age (mean ± SD) (years):
65.5 ± 9.0
%Female: 34%
10

Larsen, 2012,
Denmark

Retrospective analysis
of data from a
prospective study to
investigate the role of
diet and lifestyle in
development of cancer

AF (non-anticoagulated)

CHADS2 vs
CHA2DS2-VASc

c-statistics, NPV,
NRI

N =1603
FU (median [10
to 90 percentile])
(years): 5.4 (0.9
to 11.0)

Age (median [10 to 90
percentile]) (years): 66.6
(59.1 to 74.3)
% Female: 39.6%

18

Roldán,

2013, UK

Retrospective analysis
of data from a
prospective study with
consecutive patients .

AF pts receiving oral
anticoagulation therapy
(acenocoumarol) and had
INR between 2.0 and 3.0

HAS BLED vs
CHADS2 vs
CHA2DS2-VASc

HR, c-statistics,
NRI
FU (median
[IQR]) (days):
996 (802 to
1,254)

N = 1370
Age (median [IQR])
(years): 76 (71 to 81)
% Female: 53%
6

van den Ham, 2015,
UK

Retrospective analysis
using data from Clinical
Practice Research
Datalink database, 1998
to 2012. Pts were
followed from AF
diagnosis until
occurrence of ischemic
stroke, prescription of
warfarin, death, or
study’s end.

AF (not using warfarin)
N = 60,594

CHADS2 vs
CHA2DS2-VASc vs
ATRIA

c-statistics, NRI.
FU (mean)
(years): 2.1

Age (mean) (years): 74.4
% Female: 48.7%

ASA = acetyl salicylic acid; FU = follow-up; INR = international normalized ratio; MAQI2 = Michigan Anticoagulation Quality Improvement Initiative; NPV = negative
predictive value; NRI = net reclassification improvement; VKA = vitamin K antagonist;

SUMMARY WITH CRITICAL APPRAISAL CHAD65 and CHA2DS2-VASc Risk Stratification Tools

20

Table 8: Characteristics of Included Guidelines
First Author/ Group,
Year, Country
2

AHA/ACC/HRS, 2014, USA

Objective

Guideline
Development Group,
Target Users

Methodology

Guidelines for the
management of
patients with AF

The guideline
development group
comprised
multidisciplinary experts (
clinicians, nurse)

Literature review was conducted. In the
guideline document, it was mentioned that
the Institute of Medicine cited the ACC/AHA
practice guidelines as being compliant with
many of their standards. (In April 2011, the
Institute of Medicine released two reports on
Standards for Systematic Reviews and
Standards for Developing Trustworthy
Clinical Practice Guidelines)

The guideline is intended
for clinicians

Recommendations were graded and grading
classes were defined
CCS,

11

2016, Canada

Guidelines for the
management of
patients with AF

The Guideline
development group
comprised
multidisciplinary experts
The guideline is intended
for use by specialists and
allied health
professionals

The guideline development methodology was
according to the CCS guideline development
process which strongly suggests developing
of the guideline based on the AGREE II
instrument. It was mentioned that for the
development of this guideline document
medical literature, best available evidence
and clinical experience were considered.
Recommendations were graded based on
GRADE

8

ESC guideline, 2016, Europe

Guidelines for the
management of
patients with AF

The Guideline
development group
comprised
multidisciplinary experts
(cardiologists with
various sub-specialties,
cardiac surgeons, stroke
neurologists, and
specialist nurses)

The guideline development was according to
ESC document on “Recommendations for
22
Guidelines Production” which requires a
literature search and review
Recommendations were graded and grading
classes were defined

The guideline is intended
for healthcare
professionals
NICE,

19

2014, UK

Guidelines for the
management of
patients with AF

The Guideline
development group
comprised
multidisciplinary experts
(healthcare professionals
and technical specialists)
The guideline is intended
for healthcare
professionals
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NICE guideline development manual. The
processes and methods are based on
internationally accepted criteria for quality as
detailed in AGREE II.
Grades of recommendation were not
presented
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Table 8: Characteristics of Included Guidelines
First Author/ Group,
Year, Country

Objective

Guideline
Development Group,
Target Users

Methodology

University of Michigan
20,21
guideline,
2014, USA

Management of acute
atrial fibrillation and
atrial flutter in nonpregnant hospitalized
adults

The Guideline
development group
comprised
multidisciplinary experts
(areas include: internal
medicine, cardiology,
thoracic surgery,
neurology, and
pharmacy)

The method included a systematic review but
details were not described.
Recommendations were graded and grading
classes were defined

The guideline is intended
for healthcare
professionals
ACC = American College of Cardiology; AHA American Heart Association; CCS = Canadian Cardiovascular Society; ESC = European Society of Cardiology; GRADE =
Grading of Recommendations Assessment, Development, and Evaluation; HRS = Heart Rhythm Society; NICE = National Institute for Health and Care Excellence

Table 9: Grade of Recommendations and Level of Evidence for Guidelines
Grade of Recommendations

Level of Evidence
2

AHA/ACC/HRS, 2014, USA
Recommendation
class
I

IIa

IIb

III

Explanation
Benefit >>> risk
Procedure or treatment should be
performed or administered
Benefit >> risk
Additional studies with focused
objectives required.
It is reasonable to perform procedure
or administer treatment
Benefit ≥ risk
Additional studies with broad
objectives required; additional registry
data would be useful
Procedure or treatment may be
considered
Procedure or test not helpful;
treatment has no proven benefit
Procedure or test has excessive cost
without benefit or is harmful.
Treatment harmful to patients
CCS,

Based on GRADE

11

Level of
evidence
A

B

C

Explanation
Multiple populations evaluated.
Data obtained from multiple RCTs or metaanalyses
Limited population evaluated.
Data obtained from a single RCT or nonrandomized studies
Very limited population evaluated.
Consensus of opinion of experts , case studies
or standard of care

2016, Canada
Based on GRADE
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Table 9: Grade of Recommendations and Level of Evidence for Guidelines
Grade of Recommendations

Level of Evidence
8

ESC guideline, 2016, Europe
Recommendation
class
I

II

IIa
IIb
III

Explanation

Level of
evidence
A

Evidence and/ or general agreement
that a given treatment or procedure is
beneficial, useful, effective
Conflicting evidence and/ or a
divergence of opinion on the
usefulness/ efficacy of the given
treatment or procedure
Weight of the evidence is in favour of
usefulness/ efficacy
Usefulness/ efficacy is less well
established by evidence/ opinion
Evidence or general agreement that
the given treatment or procedure is
not useful/ effective, and in some
cases may be harmful

Data obtained from multiple RCTs or metaanalyses
Data obtained from a single RCT or Large nonrandomized studies
Consensus of opinion of experts and/or small
studies, retrospective studies, registries

B
C

19

NICE,
Not presented

Explanation

2014, UK
Not presented

University of Michigan guideline,
<Table Body Copy>
Strength of recommendation
Recommendation
Explanation
class
I
Generally should be performed
II
May be reasonable to perform
III
Generally should not be performed

20,21

2014, USA

Level of evidence
Level of
Explanation
evidence
A
RCT
B
Controlled trials, no randomization
C
Observational trials
D
Opinion of expert panel

ACC = American College of Cardiology; AHA American Heart Association; CCS = Canadian Cardiovascular Society; ESC = European Society of Cardiology; GRADE =
Grading of Recommendations Assessment, Development, and Evaluation; HRS = Heart Rhythm Society; NICE = National Institute for Health and Care Excellence
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Appendix 3: Critical Appraisal of Included Publications
Table 10: Strengths and Limitations of Systematic Reviews and Meta-Analyses using
AMSTAR12
Strengths

Limitations
Chen,












15

2013, China

The objective was clearly stated.
The inclusion criteria were stated.
The exclusion criteria were stated
Multiple databases (PubMed, Embase, and Cochrane
library) were searched January 2009 to November 2012.
Study selection was described
Flow chart of study selection was presented
List of included studies was provided
Quality assessment was done by two reviewers and based
23
on the Method of McGinn et al. . The included studies were
of variable quality.
Characteristics of the individual studies were provided but
lacked some details.
Meta-analyses were conducted








List of excluded studies was not provided
Unclear if article selection was done in duplicate
Unclear if data extraction was done in duplicate, however
quality assessment was done in duplicate
Unclear if publication bias was explored
Characteristics of the individual studies were provided but
lacked some details
Conflict of interest was not mentioned

1

Lopez, 2013, USA


















The objective was clearly stated.
The inclusion criteria were stated.
The exclusion criteria were stated
Multiple databases (PubMed, Embase, and Cochrane
database of Systematic Reviews) were searched January
2000 to August 2012. Additional manual searching of
references from key primary studies and systematic reviews
Study selection was described
Flow chart of study selection was presented
List of included studies was provided
List of excluded studies was provided
Article selection was done in duplicate
Data extraction was done by one reviewer and checked by
a second reviewer
Quality assessment (risk of bias) was conducted using the
24
AHRQ Methods Guide. Studies were of fair or good
quality.
Characteristics of the individual studies were provided but
lacked some details.
ClinicalTrials.gov was searched to identify completed but
unpublished studies as a mechanism for ascertaining
publication bias. No analysis for publication bias was
conducted
Meta-analyses were conducted
The authors mentioned that there were no conflicts of
interest



Characteristics of the individual studies were provided but
lacked some details.

f included studies was provided

SUMMARY WITH CRITICAL APPRAISAL CHAD65 and CHA2DS2-VASc Risk Stratification Tools

24

Table 10: Strengths and Limitations of Systematic Reviews and Meta-Analyses using
AMSTAR12
Strengths

Limitations
4

Xiong, , 2015, UK
















The objective was clearly stated.
The inclusion criteria were stated.
The exclusion criteria were stated
Multiple databases (PubMed, Cochrane library, and Scopus
databases) were searched January 2010 to March 2015.
Additional information was obtained by contacting authors
of published articles
Study selection was described
Flow chart of study selection was presented
Article selection was done in duplicate
List of included studies was provided
Quality assessment was conducted by two reviewers using
the Newcastle Ottawa scale. The studies were judged to be
of good quality
Characteristics of the individual studies were provided.
Publication bias was explored using the Funnel plot and it
was stated by the authors that possible absence of
publication bias. However since there were only 6 studies,
inference from the Funnel plot needs to be interpreted with
caution
Meta-analysis was conducted
Of the 6 authors, 5 authors were mentioned to have no
conflicts of interest and one author declared association
with industry. It is unclear if this association could result in
any conflict of interest.




List of excluded studies was not provided
Unclear if data extraction was done in duplicate, however
quality assessment was done in duplicate

9

Zhu, 2015, China















The objective was clearly stated.
The inclusion criteria were stated.
The exclusion criteria were stated
Multiple databases (PubMed, Cochrane library, and
Embase databases) were searched January 2009to April
2014. Reference lists and conference abstracts were also
searched. Additional information was obtained by contacting
authors of published articles
Study selection was described
Flow chart of study selection was presented
Article selection was done in duplicate
List of included studies was provided
Quality assessment was conducted by two reviewers using
23
the method of McGinn et al. . The studies were judged to
have adequate external validity but mixed results for internal
validity
Characteristics of the individual studies were provided.
Publication bias was explored using the Funnel plot , no
major issue was apparent
Meta-analysis was conducted





List of excluded studies was not provided
Unclear if data extraction was done in duplicate, however
quality assessment was done in duplicate
Conflict of interest was not mentioned
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Table 11: Strengths and Limitations of Non-randomized Studies using Downs and Black
checklist13
Strengths

Limitations
16

Apostolakis, 2013, UK






The objective was clearly stated
Patient characteristics, intervention and outcomes were
described but details of patient characteristics and
interventions were sparse
Conflicts of interest were declared and some authors had
association with industry. Impact of this on findings are
unclear




Retrospective analysis of data taken from one RCT. The
focus of the RCT (sponsored by industry) was to compare
idraparinux with VKA therapy and the analysis of comparison
of risk prediction tools was not decided a prior
The inclusion and exclusion criteria for the analysis were not
specified
Unclear if the sample size used was adequate

5

Barnes, 2014, USA




Coppens,






The objective was clearly stated
Patient characteristics, intervention and outcomes were
described. Details of interventions were sparse
Conflicts of interest were declared and some authors had
association with industry. Impact of this on findings are
unclear



17

2013, Canada


The objective was clearly stated
Patient characteristics, intervention and outcomes were
described. Details of interventions were sparse
It was mentioned that the authors had no conflicts of interest




Larsen,




10



The objective was clearly stated
Patient characteristics, intervention and outcomes were
described. Details of interventions were sparse
It was mentioned that the authors had no conflicts of interest



Roldán,



The objective was clearly stated
The exclusion criteria was stated
Patient characteristics, intervention and outcomes were
described. Details of interventions were sparse
The authors had association with industry, however it was
mentioned that the authors had no relationships relevant to
the contents of this document

Retrospective analysis of data taken from three RCTs. The
focus of the RCTs (sponsored by industry) was to compare
pharmacological therapies and the analysis of comparison of
risk prediction tools was not decided a prior
The inclusion and exclusion criteria for the analysis were not
specified
Unclear if the sample size used was adequate

2012, Denmark







2

Retrospective analysis of data taken from the MAQI
database.
The inclusion and exclusion criteria for the analysis were not
specified
Unclear if the sample size used was adequate

18

Retrospective analysis of data taken from a prospective
study The focus of the prospective study was to investigate
etiologic role of diet and lifestyle in the development of
cancer and the analysis of comparison of risk prediction tools
was not decided a prior
The inclusion and exclusion criteria for the analysis were not
specified
Unclear if the sample size used was adequate

2013, UK





Retrospective analysis of a prospective study with
consecutive patients. HAS BLED and CHA2DS2-VASc scores
were calculated retrospectively. The main focus of the
analysis was to test the hypothesis that the HAS BLED was
better at predicting major bleeding risk compared with
CHADS2 or CHA2DS2-VASc not a direct comparison
between CHADS2 and CHA2DS2-VASc.
The inclusion criteria was not explicitly stated
Unclear if sample size used was adequate
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Table 11: Strengths and Limitations of Non-randomized Studies using Downs and Black
checklist13
Strengths

Limitations
6

van den Ham, 2015, UK







The objective was clearly stated
The exclusion criteria was stated
Patient characteristics, intervention and outcomes were
described. Details of interventions were sparse
Conflicts of interest were declared and some industry
association was mentioned. Impact of this on findings is
unclear.




Retrospective analysis of a data taken from the Clinical
Practice Research DataLink database. The focus was to
compare CHADS2 and CHA2DS2-VASc with ATRIA
The inclusion criteria was not explicitly stated
Unclear if the sample size used was adequate

HAS BLED = hypertension,

Table 12: Strengths and Limitations of Guidelines using AGREE II14
Strengths

Limitations
2

AHA/ACC/HRS, 2014, USA










CCS,











The scope and purpose were clearly stated.
The guideline development group (GDG) comprised of
multidisciplinary experts (clinicians)
It was mentioned by the authors that the Institute of
Medicine had cited ACC/AHA practice guidelines as being
compliant with many of the Institute’s proposed standards
for systematic reviews and development of practice
guidelines.
The scientific evidence was synthesized using level of
evidence
Recommendations were graded.
The guideline was externally reviewed
Guideline updates appear to be done.
Team members are required to disclose their conflicts of
interest. Efforts are made to avoid actual, potential or
perceived conflicts of interest that may arise from
relationship with industry and other entities.
11

Specifics details of the methodology were not presented.
However, it was mentioned that the AHA/ACC practice
guidelines are mostly compliant with the standards for
systematic reviews and development of guidelines of the
Institute of Medicine.

2016, Canada

The scope and purpose were clearly stated.
The guideline development group (GDG) comprised of
multidisciplinary experts (clinicians)
The guideline was developed, according to the CCS
25
guideline development process, which is based on the
AGREE II instrument. Specific details for the production of
this particular guideline was not available
The scientific evidence was synthesized using the GRADE
approach
Recommendations were graded.
The guideline was externally reviewed
Guideline updates appear to be done. This document is an
update of the original guideline



Specifics details of the development of this document were
not presented. However, it was mentioned that the
document was developed according to the CCS process
which suggests developing guidelines based on AGREE II
instrument.
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Table 12: Strengths and Limitations of Guidelines using AGREE II14
Strengths


Limitations

Conflicts of interest of the Team members are available on
the CCS website. Authors had association with industry.
8

ESC guideline, 2016, Europe










The scope and purpose were clearly stated.
The guideline development group (GDG) comprised of
multidisciplinary experts (cardiologists with various subspecialties, cardiac surgeons, stroke neurologists, and
specialist nurses)
The guideline was developed, based on the ESC document
22
on “Recommendations for Guidelines Production” which
includes literature search and review.
The scientific evidence was synthesized using level of
evidence
Recommendations were graded.
The guideline was externally reviewed
Guideline updates appear to be done. This document is an
update of the original guideline
Team members are required to declare their conflicts of
interest. The disclosure forms are kept on file at the
European Heart House, headquarters of the ESC. Funding
for the guideline was r from ESC and there was no
involvement of industry
NICE,










The scope and purpose were clearly stated.
The guideline development group (GDG) comprised of
multidisciplinary experts (healthcare professionals and
technical specialists)
The guideline was developed, based on the NICE manual
26
(Developing NICE guidelines: the manual ) . The
processes and methods are based on internationally
accepted criteria for quality as detailed in AGREE II.
The scientific evidence was synthesized using level of
evidence
The guideline was externally reviewed
There is a policy for updating the guideline
Team members are required to declare their conflicts of
interest. In case of conflicts appropriate action is taken

19



Specifics details of the methodology were not presented in
this document. However, it was mentioned that the
document was developed according to the ESC document
22
on “Recommendations for Guidelines Production” .

2014, UK



Grade of recommendations were not presented
Specifics details of the methodology were not presented in
this document. However, it was mentioned that the
26
document was developed according to the NICE manual .

University of Michigan guideline,






The scope and purpose were clearly stated.
The guideline development group (GDG) comprised of
multidisciplinary experts (healthcare professionals)
A systematic review was undertaken but details were not
presented.
The scientific evidence was synthesized using level of
evidence
Recommendations were graded.




20,21

2014, USA

Specifics details of the methodology were not presented.
Policy for updating was not presented
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Table 12: Strengths and Limitations of Guidelines using AGREE II14
Strengths



Limitations

The guideline was internally reviewed
It was mentioned that the team members had no conflicts of
interest

ACC = American College of Cardiology; AHA American Heart Association; CCS = Canadian Cardiovascular Society; ESC = European Society of Cardiology; GRADE =
Grading of Recommendations Assessment, Development, and Evaluation; HRS = Heart Rhythm Society; NICE = National Institute for Health and Care Excellence
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Appendix 4: Main Study Findings and Author’s Conclusions
Table 13: Summary of Findings of Included Systematic Reviews
Author’s Conclusion

Main Study Findings
Chen,

15

2013, China

Predictive ability of risk scores for stroke or TE
c-statistics(continuous) for AF patients
Risk score
With anticoagulation
Number
c-statistics (95%
of studies CI), Heterogeneity
CHADS2
4
0.660 (0.655 to
2
0.665), I = 0%
CHA2SD24
0.667 (0.651 to
2
VASc
0.683), I = 44.5%

No anticoagulation
Number
c-statistics (95% CI),
of studies Heterogeneity
3
0.685 (0.666 to
2
0.705), I = 0%
3
0.675 (0.656 to
2
0.694), I = 0%

“The C-statistic suggests a similar clinical
utility of the CHADS2 and CHA2DS2-VASc
scores in predicting stroke and
thromboembolism, but CHA2DS2-VASc has
the important advantage of identifying
extremely low-risk patients with atrial
fibrillation, as well as classifying a lower
proportion of patients as moderate risk.”
Page 258

Average incident rate (100 person per year) of stroke or TE in the low, medium, and
high risk categories were respectively 0.9%, 3.0 % and 7.4% for CHADS 2 and 0.3%,
1.6%, and 6.1% for CHA2DS2-VASc
Average incident rate (100 person per year) of stroke in the low, medium, and high
risk categories were respectively 0.78%, 2.88 % and 5.98% for CHADS2 and 0.27%,
1.48%, and 4.63% for CHA2DS2-VASc
Average incident rate (100 person per year) of TE in the low, medium, and high risk
categories were respectively 0.98%, 3.04 % and 8.93% for CHADS2 and 0.78%,
2.88%, and 5.93% for CHA2DS2-VASc
1

Lopez, 2013, USA
Thromboembolic risk predictive ability of risk scores
c-statistics for AF patients
Risk score
c-statistics (continuous)
Number
c-statistics (95% CI)
of studies
CHADS2
8
0.71 (0.66 to 0.75),
SOE = low
CHA2SD25
0.70 (0.66 to 0.75),
VASc
SOE = low

c-statistics (categorical)
Number
c-statistics (95% CI)
of studies
8
0.66 (0.61 to 0.71),
SOE = insufficient
6
0.66 (0.54 to 0.78),
SOE = insufficient

“Of the tools reviewed, the CHADS2 and
CHA2DS2-VASc continuous risk scores
appear to be similar and have the most
discrimination of stroke events when
compared with the CHADS2 categorical
score, the CHA2DS2-VASc categorical
score, and the Framingham categorical
score.” Page ES-12.
“Given the imprecision and inconsistency
across studies of c-statistics for the
categorical CHADS2 and CHA2DS2-VASc
scores, there is insufficient evidence of
their ability to discriminate stroke risk.”
Page ES-12.

4

Xiong, 2015, UK
Pooled estimate of event (stroke or TE) rates in the various risk categories, for
East Asian AF patients (using 6 NRS)
2
Risk category
RR (95% CI)
Heterogeneity (I )
Inference
Low risk category
1.71 (1.26 to 2.31) 10%
Risk of
based on CHADS2 = 0
stroke or TE
vs CHA2DS2-VASc = 0
was higher in
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“The CHA2DS2-VASc score is superior to
the CHADS2 score in identifying ‘low risk’
East Asian AF patients. Rather than a
categorical approach, Asian guidelines
should adopt a 2 step approach, by initially
identifying the truly low risk patients,
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Table 13: Summary of Findings of Included Systematic Reviews
Author’s Conclusion

Main Study Findings
Moderate risk category
based on CHADS2 = 1
vs CHA2DS2 = 1-VASc
High risk category
based on CHADS2 ≥ 2
vs CHA2DS2 ≥ 2-VASc

1.40(1.20 to 1.64)

0%

1.19 (1.02 to 1.38)

83%

patients
categorized
by CHADS2
compared to
those
categorized
by CHA2DS2VASc

following which effective stroke prevention
can be offered to those with ≥1 additional
stroke risk factors.” Page 237

9

Zhu, 2015, China
Pooled estimate of cardiovascular event rates in AF patients categorized by
anticoagulation treatment
Comparison
With anticoagulation
No anticoagulation
Number
RR (95% CI),
Number
RR (95% CI),
2
2
of studies Heterogeneity (I )
of studies Heterogeneity (I )
(Number
of
patients)
CHADS2 ≥ 2
4
3.28 (2.85 to
6
3.33 (2.96 to 3.75),
2
2
vs CHADS2
(154,011) 3.77), I = 54%
(118,656) I = 33%
<2
CHA2DS24
5.76 (5.23 to
6
6.12 (5.40 to 6.93),
2
2
VASc ≥ 2 vs
(154,012) 6.35), I = 0%
(118,776) I = 0%
CHA2DS2VASc < 2

“These results clearly indicate the
discriminative capacity of the CHA2DS2VASc score for stroke, thromboembolic
events, or both, independent of optimal
anticoagulation. The CHA2DS2-VASc score
enables the identification of patients who
are at genuinely high risk and can direct the
selection of appropriate therapeutic
approaches. Page 6.

Pooled estimate of event (stroke or TE) rates in all AF patients (with and
without anticoagulation)
Comparison
With and without anticoagulation
Number of studies
RR (95% CI), Heterogeneity
2
(Number of patients)
(I )
2
CHADS2 ≥ 2 vs
10 (272,667)
3.39 (3.18 to 3.61); I = 36%
CHADS2 < 2
2
CHA2DS2-VASc ≥ 2 vs
10 (272,788)
5.90 (5.46 to 6.37), I = 0%
CHA2DS2-VASc < 2
Of the 12 studies, 10 studies were included in the meta-analysis and results
presented. Two studies (one study which did not report on age and gender; and one
study which included 100% females) were excluded as they were the main source of
heterogeneity. The RR values did change significantly with the exclusion of these
2
studies but I value of the heterogeneity test was markedly reduced.
AF = atrial fibrillation; CI = confidence interval; NRS = non-randomized study; RR = relative risk; TE = thromboembolism
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Table 14: Summary of Findings of Included Clinical Studies
Author’s Conclusion

Main Study Findings
Apostolakis,

16

2013, UK

Predictive ability of risk models for clinically relevant bleeding for patients with
AF
Area under the curve (AUC)
Risk model
AUC (95% CI)
HAS BLED
0.60 (0.56 to 0.63)
CHADS2
0.51 (0.47 to 0.55)
CHA2DS2-VASc
0.53 (0.49 to 0.57)
AUC difference
Comparison
HAS BLED vs CHADS2
HAS BLED vs CHA2DS2-VASc

AUC difference
0.085
0.065

P value
<0.001
0.001

NRI categorical
Comparison
HAS BLED vs CHADS2
HAS BLED vs CHA2DS2-VASc

NRI (95% CI)
0.13 (0.05 to 0.21)
0.10 (0.004 to 0.19)

P value
0.001
0.04

NRI continuous
Comparison
HAS BLED vs CHADS2
HAS BLED vs CHA2DS2-VASc

NRI (95% CI)
0.16 (0.03 to 0.29)
0.29(0.16 to 0.42)

P value
0.017
<0.001

“In this study, the HAS-BLED score had
modest but statistically significant predictive
performance for clinically relevant bleeding.
None of the stroke risk scores (CHADS2,
CHA2DS2-VASc) demonstrated a
significant predictive performance for
serious bleeding." Page 1076

5

Barnes, 2014, USA
Comparison of risk models for first major bleeding event at 12 months with
respect to c-statistics and NRI.
c-statistics
Risk score
CHADS2
CHA2DS2-VASc
HAS BLED
ATRIA
HEMMOR2HAGES

C-statistic difference
Comparison
CHADS2 vs CHA2DS2-VASc
HAS BLED vs CHADS2
ATRIA vs CHADS2
HEMORR2HAGES vs CHADS2
HAS BLED vs CHA2DS2-VASc
ATRIA vs CHA2DS2-VASc
HEMORR2HAGES vs
CHA2DS2-VASc

c-statistic difference (95% CI)
0.53 (0.47 to 0.60)
0.56 (0.49 to 0.62)
0.69 (0.63 to 0.75)
0.67 (0.61 to 0.74)
0.66 (0.61 to 0.74)

c-statistic difference (95% CI)
-0.024( -0.057 to 0.0084)
0.16 (0.096 to 0.22)
0.14 (0.071 to 0.21)
0.12 (0.065 to 0.18)
0.13( 0.073 to 0.19)
0.11 (0.047 to 0.18)
0.10 (0.039 to 0.16)

“The CHADS2 and CHA2DS2-VASc scores
did not perform as well as formal bleeding
risk scores for prediction of major bleeding
in non-valvular atrial fibrillation patients
treated with warfarin. All three bleeding risk
scores (HAS-BLED, ATRIA and
HEMORR2HAGES) performed moderately
well.” Page 294

P value
0.15
<0.001
<0.001
0.03
<0.001
<0.001
0.031
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Table 14: Summary of Findings of Included Clinical Studies
Author’s Conclusion

Main Study Findings
NRI
Comparison
CHADS2 vs CHA2DS2-VASc
HAS BLED vs CHADS2
ATRIA vs CHADS2
HEMORR2HAGES vs CHADS2
HAS BLED vs CHA2DS2-VASc
ATRIA vs CHA2DS2-VASc
HEMORR2HAGES vs
CHA2DS2-VASc

P value
0.25
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

NRI, median (IQR)
-0.071( -0.41 to 0.14)
0.58 (0.018 to 0.79
0.59 (0.32 to 0.80)
0.54 (0.26 to 0.74)
0.36 (0.18 to 0.71)
0.40 ( 0.22 to 0.80)
0.54 (0.014 to 0.73)

Coppens,

17

2013, Canada

For the 4670 patients with CHADS2 score of 1, the CHA2DS2-VASc scores were 1, 2,
3, and 4 for 26%, 42%, 29% and 3% of patients respectively.
a

Incidence rates of events in patients with CHADS2 score of 1
Patient category
No. of events/
Patient- years
Incidence rate per
patient
of FU
100 patient-years
(95% CI)
All
CHA2DS2-VASc = 1
CHA2DS2-VASc = 2
to 4

205/ 4670
27/ 1224
178/ 3446

11414
3074
8340

“The CHA2DS2-VASc score reclassifies
26% of patients with a CHADS2 score of 1
to a low annual risk of SSE of 1%.
This risk seems low enough to consider
withholding anticoagulant treatment.” Page
170
(SSE = ischemic or unspecified stroke or
systemic embolus)

1.8 (1.6 to 2.1)
0.9 (0.6 to 1.3)
2.1 (1.7 to 3.8)

a

An event is the first occurrence (after randomization) of ischemia or unspecified stroke,
or non-CNS systemic embolus.
a

Harrell’s c-statistics and NRI for events
Risk score
c-statistics (95% CI)
CHA2DS2-VASc
0.587 (0.550 to 0.624)

NRI (95% CI)
0.27 (0.11 to 0.41)

a

An event is the first occurrence (after randomization) of ischemia or unspecified stroke,
or non-CNS systemic embolus.

Larsen,

10

2012, Denmark

At 5-year follow-up, the c-statistics and NPV were similar for both risk scores.
Area under the curve (AUC) for stroke and death
Risk scores
AUC (95% CI)
For stroke
For death
CHADS2
0.64 (0.56 to 0.71)
0.62 (0.59 to 0.66)
CHA2SD2-VASc
0.66 (0.49 to 0.57)
0.63 (0.59 to 0.67)
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“Using the CHA2DS2VASc risk score, fewer
patients will fulfill the criterion for low risk
(and are truly at low risk for
thromboembolism) and the negative
predictive value is increased. Our results
suggest that for every 10 extra patients
transferred to the treatment group at 5
years, using the CHA2DS2VASc risk score,
1 patient would have had a stroke that
might have been avoided with effective
treatment.” Page 336
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Table 14: Summary of Findings of Included Clinical Studies
Author’s Conclusion

Main Study Findings
NPV for stroke
Risk scores
CHADS2
CHA2SD2-VASc

NPV (95% CI)
For stroke
0.93 (0.91 to 0.95)
0.95 (0.91 to 0.98)

For death
0.82 (0.79 to 0.84)
0.85 (0.80 to 0.89)

NRI: NRI analysis showed that 1 of 10 reclassified AF patients would have been
upgraded to correctly using the CHA2DS2-VASc score

Roldán,

18

2013, UK

Predictive ability of risk scores for major bleeding
c-statistics
Risk score
c-statistics (95% CI)
HAS BLED
0.69 (0.67 to 0.72)
CHADS2
0.59 (0.56 to 0.62)
CHA2DS2-VASc
0.58 (0.55 to 0.60)
HAS BLED was statistically significantly better for prediction of major bleeding
compared with either CHADS2 or CHA2DS2-VASc (P value < 0.001 for both)
NRI
Comparison
HAS BLED vs CHADS2
HAS BLED vs CHA2SD2-VASc

NRI, % (SD)
38.26 (7.30)
37.60 (7.81)

“In anticoagulated AF patients, a validated
specific bleeding risk score, HAS-BLED,
should be used for assessing major
bleeding. The practice of using CHADS2
and CHA2DS2-VASc as a measure of high
bleeding risk should be discouraged, given
its inferior predictive performance
compared with the HAS-BLED score.”
Page 2199

P value
<0.001
<0.001

Predictive value of CHADS2 and CHA2SD2-VASc scores for bleeding events
(Cox regression analysis)
Risk score
HR (95% CI)
a
Univariate analysis
Multivariate analysis
HAS BLED
1.94 (1.66 to 2.27)
2.02 (1.67 to 2.45)
CHADS2
1.31 (1.14 to 1.52)
0.94 (0.79 to 1.12)
CHA2DS2-VASc
1.22 (1.66 to 2.27)
0.96 (0.83 to 1.10)
a
Adjusted by HAS BLED score

6

van den Ham, 2015, UK

“The ATRIA score performed better in the

C-statistics (continuous) for stroke
Risk scores
CHADS2
CHA2DS2-VASc
ATRIA

AUC (95% CI)
Continuous
0.68 (0.67 to 0.69)
0.68 (0.67 to 0.69)
0.70 (0.69 to 0.71)

Categorical
0.65 (0.64 to 0.66)
0.59 (0.59 to 0.60)
0.66 (0.66 to 0.67)

U.K. Clinical Practice Research Datalink AF
cohort. It more accurately identified low-risk
patients than the CHA2DS2-VASc score,
which assigned these patients to higherrisk categories.
Such reclassification of stroke risk could
prevent overuse of anticoagulants in very
low stroke risk patients with AF.” Page1851
“The ATRIA, CHADS2, and CHA2DS2-VASc
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Table 14: Summary of Findings of Included Clinical Studies
Author’s Conclusion

Main Study Findings
NRI for stroke
Risk scores
ATRIA vs CHADS2
ATRIA vs CHA2DS2VASc

risk scores for the prediction of ischemic
stroke in AF perform
modestly, with the ATRIA risk score
performing best. This study underlines the
fact that the performance of
low-, moderate-, and high-risk point score
thresholds is sensitive to absolute
population stroke rates.” Page1858

AUC (95% CI)
0.137 (0.120 to 0.153)
0.233 (0.219 to 0.248)

AUC = area under the curve; CI = confidence interval, FU = follow-up; IQR = interquartile range; NRI = net reclassification improvement

Table 15: Summary of Recommendations
Evidence

Recommendations
2

AHA/ACC/HRS, 2014, USA
The number of references
supporting the
recommendations are indicated
alongside the recommendations

Guidelines for the management of patients with AF.


“CHA2DS2-VASc score recommended to assess stroke risk” (Evidence level: B,
Recommendation class: I, References: 3). Page e15



“With prior stroke, TIA, or CHA2DS2-VASc score ≥2, oral anticoagulants recommended.”
Options include:
Warfarin (Evidence level: A, Recommendation class: I, References: 3),
Dabigatran, rivaroxaban, or apixaban (Evidence level: B, Recommendation class: I,
References: 3). Page e15



“With nonvalvular AF and CHA2DS2-VASc score of 0, it is reasonable to omit
antithrombotic therapy” (Evidence level: B, Recommendation class: IIa, References: 2).
Page e15



“With CHA2DS2-VASc score ≥2 and end-stage CKD (CrCl <15 mL/min) or on
hemodialysis, it is reasonable prescribe warfarin for oral anticoagulation” (Evidence
level: B, Recommendation class: IIa, References: 1). Page e15



“With nonvalvular AF and a CHA2DS2-VASc score of 1, no antithrombotic therapy or
treatment with oral anticoagulant or aspirin may be considered” (Evidence level: C,
Recommendation class: IIb, References: NA). Page e15



“With moderate-to-severe CKD and CHA2DS2-VASc scores ≥2, reduced doses of direct
thrombin or factor Xa inhibitors may be considered” (Evidence level: C,
Recommendation class: IIb, References: NA). Page e15



“After coronary revascularization in patients with CHA2DS2-VASc score ≥2, it may be
reasonable to use clopidogrel concurrently with oral anticoagulants but without aspirin”
Evidence level: B, Recommendation class: IIb, Reference: 1). Page e15



“Anticoagulation is indicated in HCM with AF independent of the CHA2DS2-VASc score”
(Evidence level: B, Recommendation class: I, Reference: 1) Page e-46
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Table 15: Summary of Recommendations
Evidence

Recommendations


“With ACS and AF with CHA2DS2-VASc score ≥2, anticoagulation with warfarin is
recommended unless contraindicated” (Evidence level: C, Recommendation class: I,
Reference: NA) Page e-46
11

CCS,
Supporting references were not
mentioned in this document

2016, Canada

Recommendations for prevention of stroke and systemic embolism in AF using the CCS
algorithm (CHAD65)
The CCS algorithm is described below.
CCS algorithm: “CHADS65”
“It recommends OAC for most patients ≥ 65 years of age and for younger patients with a
Congestive Heart Failure, Hypertension, Age, Diabetes, Stroke/Transient Ischemic Attack
(CHADS2) score ≥ 1; aspirin (acetylsalicylic acid; ASA) for patients < 65 years of age with a
CHADS2 score = 0 with arterial vascular disease (coronary, aortic, or peripheral); and no
antithrombotic therapy for patients < 65 years of age with a CHADS2 score = 0 and no arterial
vascular disease. Bleeding risks should be modified whenever possible. A non-vitamin K
antagonist oral anticoagulant (NOAC) is recommended in preference to warfarin for OAC therapy
in NVAF patients.” Page1172
Recommendation1: “We recommend that all patients with AF or AFL (paroxysmal, persistent or
permanent), should be stratified using a predictive index for stroke risk (for example, the “CCS
algorithm” based on the CHADS2 model)” (Strong Recommendation, High Quality Evidence).
Page 25 in Supplement of this CCS guideline.
Recommendation 2: “We recommend that OAC therapy be prescribed for most patients with age
≥ 65 years or CHADS2 ≥ 1 (the “CCS algorithm”) (Strong Recommendation, Moderate Quality
Evidence) Page 26 in Supplement of this CCS guideline.
Recommendation 3: “We suggest that ASA (81 mg/day) be prescribed for patients with none of
the risks outlined in the “CCS algorithm” (age < 65 years and no CHADS 2 risk factors) who have
arterial vascular disease (coronary, aortic, or peripheral). (Conditional Recommendation,
Moderate Quality Evidence). Page 26 in Supplement of this CCS guideline.
Recommendation 4: “We suggest no antithrombotic therapy for patients with none of the risks
outlined in the “CCS algorithm” (age < 65 years and no CHADS2 risk factors) and free of arterial
vascular disease (coronary, aortic, peripheral)” (Conditional Recommendation, Low Quality
Evidence). Page 26 in Supplement of this CCS guideline.
8

ESC guideline, 2016, Europe
The number of references
supporting the
recommendations are indicated
alongside the recommendations

Recommendations for prevention of stroke in patients with AF.


“Oral anticoagulation therapy to prevent thromboembolism is recommended for all male
AF patients with a CHA2DS2-VASc score of 2 or more.” (Recommendation class: 1,
Level of evidence: A, References: 7). Page 2920



“Oral anticoagulation therapy to prevent thromboembolism is recommended for all
female AF patients with a CHA2DS2-VASc score of 3 or more.” (Recommendation class:
1, Level of evidence: A, References: 7). Page 2920
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Table 15: Summary of Recommendations
Evidence

Recommendations


“Oral anticoagulation therapy to prevent thromboembolism should be considered in
male AF patients with a CHA2DS2-VASc score of 1, considering individual
characteristics and patient preferences.” (Recommendation class: IIa, Level of
evidence: B, References: 4). Page 2920



“Oral anticoagulation therapy to prevent thromboembolism should be considered in
female AF patients with a CHA2DS2-VASc score of 2, considering individual
characteristics and patient preferences.” (Recommendation class: IIa, Level of
evidence: B, References: 3). Page 2920



“When oral anticoagulation is initiated in a patient with AF who is eligible for a NOAC
(apixaban, dabigatran, edoxaban, or rivaroxaban), a NOAC is recommended in
preference to a vitamin K antagonist.” (Recommendation class: I, Level of evidence: A,
References: 5). Page 2920



“Oral anticoagulation should be considered in all adult patients with intracardiac repair,
cyanosis, Fontan palliation or systemic right ventricle and a history of AF, atrial flutter or
intra- atrial reentrant tachycardia. In all other congenital heart disease patients with AF,
anticoagulation should be considered if CHA2DS2VASC score is ≥1.” (Recommendation
class: IIa, Level of evidence: C, Reference: 1). Page 2948
NICE,

Supporting references were not
mentioned in this document

19

2014, UK

“Use the CHA2DS2-VASc stroke risk score to assess stroke risk in people with any of the
following:

symptomatic or asymptomatic paroxysmal, persistent or permanent atrial fibrillation

atrial flutter

a continuing risk of arrhythmia recurrence after cardioversion back to sinus rhythm.”
Page 13
“Do not offer stroke prevention therapy to people aged under 65 years with atrial fibrillation and
no risk factors other than their sex (that is, very low risk of stroke equating to a CHA2DS2-VASc
score of 0 for men or 1 for women).” Page 14
“Consider anticoagulation for men with a CHA2DS2-VASc score of 1. Take the bleeding risk into
account.” Page 14
“Offer anticoagulation to people with a CHA2DS2-VASc score of 2 or above, taking bleeding risk
into account.” Page 15
University of Michigan guideline,

Supporting references were not
mentioned in this document

20

2014, USA

Recommendations for stable AF or AFL
“Consider anticoagulation based on CHA2DS2-VASc score (Table 2, Figure 3) (Recommendation
class: 1, Level of evidence: A)
-The choice of anticoagulant will depend on the patients clinical circumstances and renal function
(Figure 3)
-Obtain Neurology consult prior to initiation of anticoagulation for patients with recent ischemic
stroke within the prior two weeks
-Patients with valvular disease and those requiring concomitant treatment with dual antiplatelet
therapy should be anticoagulated with warfarin
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Table 15: Summary of Recommendations
Evidence

Recommendations
-Target-specific oral anticoagulants are preferred over warfarin in many cases” Page 1
(Note: Table2 and Figure 3 mentioned above relate to the guideline document)
Recommendations for long-term anticoagulation in AF or AFL patients

“Patients with valvular AF/AFL (rheumatic heart

disease, prosthetic heart valves) are candidates for long-term anticoagulation,
regardless of their CHA2DS2-VASc score.

If the CHA2DS2-VASc score is zero, then no antithrombotic therapy or aspirin 81-325
mg daily may be selected. No therapy is preferred over antithrombotic therapy. If
antithrombotic therapy is used, aspirin 81-325 mg daily is preferred over oral

anticoagulation.

If CHA2DS2-VASc score is 1, patients may be treated with an oral anticoagulant, aspirin,
or no medication. Risks and benefits should be discussed with the patient.

If the CHA2DS2-VASc score is ≥ 2, then long term oral anticoagulation is preferred. Oral
anticoagulation with a TSOAC is preferred over adjusted-dose warfarin unless the
patient is not well suited for a TSOAC, such as with patients with decreased renal
function.” Page15

ACC = American College of Cardiology; ACS = acute coronary syndrome; AF = atrial fibrillation; AFL = atrial flutter; anticoagulant AHA American Heart Association; ASA
= acetyl salicylic acid; CAD = coronary artery disease; CCS = Canadian Cardiovascular Society; CKD = chronic kidney disease; ESC = European Society of Cardiology;
HCM = hypertrophic cardiomyopathy; HRS = Heart Rhythm Society; NA = not applicable; NICE = National Institute for Health and Care Excellence NOAC = non-vitamine
K antagonist oral anticoagulant; NVAF = non-valvular atrial fibrillation; OAC = oral anticoagulation or oral anticoagulant; TIA = transient ischemic stroke; TSOAC = target
specific oral anticoagulant
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Appendix 5: Additional References of Potential
Interest
Studies on AF patients undergoing ablation or electrical cardioversion
Gaita F, Sardi D, Battaglia A, Gallo C, Toso E, Michielon A, et al. Incidence of cerebral
thromboembolic events during long-term follow-up in patients treated with transcatheter
ablation for atrial fibrillation. Europace. 2014 Jul;16(7):980-6.
Garcia-Fernandez A, Marin F, Roldan V, Gomez-Sansano JM, Hernandez-Romero D,
Valdes M, et al. Long-term predictors of thromboembolic events in nonvalvular atrial
fibrillation patients undergoing electrical cardioversion. Circ J [Internet]. 2016 [cited 2017
Apr 20];80(3):605-12. Available from: https://www.jstage.jst.go.jp/article/circj/80/3/80_CJ15-0992/_pdf
Jacobs V, May HT, Bair TL, Crandall BG, Cutler M, Day JD, et al. The impact of risk score
(CHADS2 versus CHA2DS2-VASc) on long-term outcomes after atrial fibrillation ablation.
Heart Rhythm. 2015 Apr;12(4):681-6.

Guideline with unclear methodology
Lip GY, Windecker S, Huber K, Kirchhof P, Marin F, Ten Berg JM, et al. Management of
antithrombotic therapy in atrial fibrillation patients presenting with acute coronary syndrome
and/or undergoing percutaneous coronary or valve interventions: a joint consensus
document of the European Society of Cardiology Working Group on Thrombosis, European
Heart Rhythm Association (EHRA), European Association of Percutaneous Cardiovascular
Interventions (EAPCI) and European Association of Acute Cardiac Care (ACCA) endorsed
by the Heart Rhythm Society (HRS) and Asia-Pacific Heart Rhythm Society (APHRS). Eur
Heart J. 2014 Dec 1;35(45):3155-79.
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