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Abstract

Background

Atrial fibrillation (AF) is the most common arrhythmia and may be complicated by embolic
stroke. It is also associated with a significant risk of heart failure and mortality. The burden
of rheumatic heart disease remains great in the developing world. The prevalence of AF in
those with rheumatic heart disease is in the order of 20% with a resultant 17-fold increased

risk of embolic stroke.

Over time, many other risk factors for stroke in the AF population have been described.
Stroke risk stratification tools such as the CHADS; (Congestive heart failure, hypertension,
age of 75 or older, diabetes mellitus or stroke/TIA) and CHA>DS>VASc (with the addition of
a second age category, female gender, and peripheral artery disease) scores have been
developed. These are used to assess the need for anticoagulation and have been well

validated. These scores have traditionally excluded those patients with valvular AF.

Valvular AF has not been studied extensively in the contemporary era. Oral anticoagulation
had previously been advised in all patients with valvular AF. Little is known however about
outcomes for stroke and mortality in this cohort of patients. Furthermore, the utilization of
the CHADS; and CHA2DS,VASc scores may provide incremental benefit in prognostication

and resultantly, both more diligent prescription of anticoagulation and improved outcomes.

Objectives

The objectives of this study were as follows -

1. To determine the prevalence of AF in the Global Rheumatic Heart Disease Registry (the
REMEDY study) and in the Groote Schuur Hospital (GSH) cohort.

2. To assess the demographic, social and clinical characteristics of patients with AF in the
REMEDY study and in the GSH cohort.

3. To assess the frequency of CHADS; and CHA,DS>VASc risk factors in the GSH cohort
and to calculate a CHADS; and CHA>DS>VASc score on each of the patients with AF.



4. To establish whether CHADS, and CHA»>DS>VASc scores further increase the risk of

stroke and death in this cohort of patients with valvular AF.

Methods

This is a substudy of the Global Rheumatic Heart Disease Registry (the REMEDY study).
We assessed those with AF from the entire cohort for prevalence and outcome data. Patients
with ECG or Holter proven AF from the GSH cohort were further risk stratified using the
CHADS: and CHA;DS:;Vasc scores. Clinical data was obtained from folder reviews and
telephonic interviews. The CHADS, and CHA>DS,Vasc scores for each patient in the GSH
cohort were calculated. Patients were followed up for 2 years and information pertaining to
death and stroke were obtained from folder reviews. These were then correlated with the

CHADS, and CHA»,DS,Vasc scores.

Results

A total of 2624 REMEDY patients were analysed. Of these, 22% in the total cohort (586 of
2684 patients) and 38.2% in the GSH cohort (187 of 489 patients) had AF. These patients
were older (35 years vs. 25 years, p<0.0001), more likely to be female (73.1% vs. 65.6%,
p=0.001) and more frequently had a history of congestive heart disease (41.0% vs. 33.3%,
p=0.001) when compared to those in sinus rhythm. They also had significantly more strokes
(13.8% vs. 5%, p<0.0001) and a poorer NYHA class (NYHA IlI& 1V 30.8% vs. 25.2%,
p=0.002).

The cohort with AF had more severely impaired left ventricular (LV) function compared to
those in sinus rhythm (Ejection fraction (EF) 57% vs. 61%. P<0.0001). The presence of a
larger left atrial (LA) size, spontaneous echo contrast and LA thrombus was much greater in
the AF cohort. Of those patients in AF, only 68% had received a prescription for warfarin.
The GSH cohort was risk stratified using the CHADS,; and CHA>DS>V ASc scores. Twenty-
three percent of patients had a CHADS: score of 0 and 27.7% of 1. When the same cohort
was scored using the CHA>DS,VASc score, only 5.4% had a score of 0; this difference was
mainly driven by the additional category of female gender. The patients in our cohort were

young (median age 28 years) and had few comorbidities. Despite this, patients with AF did
7



significantly worse than those in sinus rhythm, with a stroke rate of 4.6% and a mortality rate
of 13.1% observed at 2 years (compared to a 1.5% stroke rate and 5.5% mortality rate for
those in sinus rhythm). The presence of any additional co-morbidities significantly reduced
survival in both the short and long term. Greater CHA>DS>VASc score categories
(CHA:2DS;VASc 1 and CHA2DS>VASc 2 or more) conferred an incrementally higher risk of
death.

Conclusion

In a contemporary cohort of patients with rheumatic heart disease, AF is common with a
prevalence of 22-39%. These patients were older and exhibited features of more advanced
disease both clinically and on echo, compared to their sinus rhythm counterparts. The
mortality and stroke rates in the AF group were high despite the relatively young age of this
cohort. Mortality and stroke increased significantly and incrementally with each greater
CHA,DS,VASc score category. Given the differences in chronicity between RHD in the
developed world (i.e., disease of older people) and RHD in developing countries (i.e., disease

of the young), these results cannot be extrapolated to those living in the first world.



Abbreviations

ACC American College of Cardiology

AF Atrial Fibrillation

AFI1 Atrial Flutter

AHA American Heart Association

AR Aortic Regurgitation

AS Aortic Stenosis

CHADS: score Clinical score of combinations of Congestive heart failure,
Hypertension, Age, Diabetes mellitus and Stroke/TIA in AF patients
to determine risk of future stroke

CHA>DS>VASc Clinical score of combinations of Congestive heart failure,

score Hypertension, Age, Diabetes mellitus, Stroke, Sex and Vascular
Disease in AF patients to determine risk of future stroke

CI Confidence Intervals

CRF’s Case Report Forms

CVD Cardiovascular disease

DM Diabetes Mellitus

ECG Electrocardiography

EF Ejection Fraction

ESC European Society of Cardiology

GSH Groote Schuur Hospital

HREC Human Research and Ethics Committee

HTN Hypertension




IQR Inter-quartile range

LA Left atrium

LBBB Left bundle brunch block

LV Left ventricle

LVID Left ventricular internal diameter
Mm Millimetres

mmHg Millimetres of mercury

MR Mitral Regurgitation

MS Mitral Stenosis

NOACS Novel oral anticoagulants
NYHA New York Heart Association
OAC Oral Anticoagulation Therapy
OR Odds Ratio

PR Pulmonary Regurgitation

PS Pulmonary Stenosis

RBBB Right bundle branch block
REMEDY Global Rheumatic Heart Disease Registry
RHD Rheumatic Heart Disease

SD Standard Deviation

SR Sinus Rhythm

SSA Sub-Saharan Africa

TIA Transient Ischemic Attack
TR Tricuspid Regurgitation

TS Tricuspid Stenosis
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Background

With a prevalence of 0.5% to 1% in the general population,' atrial fibrillation (AF) is the
most common cardiac arrhythmia. The incidence has risen to 5 million new cases per year.’
Advancing age, essential hypertension, ischemic heart disease, heart failure and diabetes are
conditions commonly associated with AF.* Rheumatic heart disease is recognized as a
common cause of AF. The prevalence of AF in rheumatic heart disease is around 20%.” In
more recent years, the literature has reported less frequently on valvular AF, but the problem
persists in middle- and low socioeconomic countries where rheumatic heart disease remains
prevalent.” Furthermore, RHD in the developing world occurs in a much younger population

when compared to the developed world.

The presence of AF is associated with a significant risk of mortality and heart failure. The
Framingham, Manitoba, Whitehall and Regional Heart Studies all showed a doubling in
mortality when comparing patients with underlying heart disease in AF to those in sinus
rhythm.®*'" In the Manitoba Follow-up study looking at the natural history of AF, the total

mortality risk was increased 1.3 fold and the cardiovascular mortality (excluding fatal stroke)

showed a relative risk of 1.37.°

AF is also the strongest independent predictor for stroke.” It carries a 2 to 7 fold increased
risk of ischemic stroke when compared to those patients without AF and one out of every six
strokes are due to AF.”'° The stroke risk however is heterogenous. Various risk factors
interplay to create a variable risk of stroke and peripheral embolism. Though individuals
essentially have identical underlying electrical disturbances in the atrium, the stroke risk in

AF varies widely: from <1% to >20% per year."'

Systemic embolism (especially in the form of stroke) is a serious and well-recognized
complication of mitral valve disease. In 754 patients with chronic rheumatic heart disease
followed up for 5833 patient-years, Szekely et al. showed an incidence of embolism of 1.5%
per patient-year — it was however seven times higher in the group with AF compared to those
in sinus rhythm (5% per patient year in AF compared to 0.7% per patient year in sinus

rhythm)."
12



The Framingham Heart Study analysed their cohort with rheumatic heart disease [RHD] and
AF. A 17 fold increased stroke rate was noted when compared to age-matched controls'”
resulting in an attributable risk 5 times greater than in those with non-rheumatic AF."* It is in
light of this that anticoagulation is recommended for those with AF in the presence of

valvular heart disease irrespective of other risk factors.

The definition for valvular AF is however ambiguous. It is widely recognized that mitral
stenosis is associated with an increased risk of thromboembolism.'>'® Of these patients with
embolic phenomena in mitral stenosis, around 80% were in AF."” There are conflicting
theories and results as to whether or not mitral regurgitation increases the risk of

thromboembolism. No studies have shown aortic stenosis, aortic regurgitation or tricuspid
regurgitation as a risk factor independent of AF for thromboembolism. This is thought to be

on the basis that blood flow in the left atrium is not reduced.'®

Mechanical valves show a definite increased risk of thromboembolic events of 4% per year if
not on anticoagulation. Systemic embolism reduces to 0.7-1% per year on warfarin.'’ Based
on this information, a definition for valvular AF has been proposed: MARM-AF (Mechanical
and Rheumatic AF). This specifies the disease entity, recognizing that only those patients

with AF and specifically mitral stenosis and prosthetic valves are at increased risk of stroke —
and thus clarifying management issues with regards to anticoagulation.'® This has been given
consideration in the most recent ESC guidelines.”” Those with other valve lesions would be
risk stratified using the scoring methods (as per non-valvular AF) referred to later in this text.
No randomized trials looked at anticoagulation specifically in mitral stenosis, but
observational retrospective studies showed a 4-15 fold reduction in events in those who

. . . 21,22
received anticoagulation.””

Observational data in the 1970’s demonstrated the occurrence of embolic events in patients
with AF due to heart disease other than mitral valve disease. Since then, the vast majority of

studies on AF focused on those patients with non-valvular AF. Many risk factors for stroke

13



have been identified among patients with AF. The individual stroke risk depends on a

combination of these risk factors.

Risk factors that have consistently emerged as major independent predictors for stroke are: a
history of previous stroke or TIA (RR 2.5), age (RR 1.5/decade), hypertension (RR 2.0) and

diabetes (RR1.8).** The Loire Valley AF project demonstrated the impact of age on stroke
risk.”” A history of heart failure and female gender were also predictors in some other

studies.”®*” Observational data showed an odds ratio of 1.81 for peripheral arterial disease

predicting stroke.*

Over the years, many stroke risk prediction scores have been developed and divide patients
into low-, moderate- or high-risk groups. Those with the highest risk for stroke were then
eligible to receive oral anticoagulation (OAC) therapy. Numerous studies have shown that
even those patients at moderate risk for stroke, do benefit from oral anticoagulation therapy,
with dose-adjusted warfarin reducing the incidence of stroke in those with AF by more than

60% when compared to placebo.” Since OAC use is however associated with an increased

risk of bleeding, especially intracranial bleeds, occurring at a rate of 2-5 per 1000 patients
annually, *° there has thus been a greater move to better risk stratify and identify those

patients truly at low risk for stroke. In this low-risk patient group, the risks of oral

anticoagulation likely outweigh the risk of thromboembolism.**'

The CHADS; score was derived from a combination of risk factors established in the AF
Investigators (AFI)’* and the Stroke Prevention in Atrial Fibrillation (SPAF) cohorts.”® It
allocated one point for each of the following — Congestive heart failure, Hypertension, Age
75 or older, Diabetes mellitus, except 2 points for Stroke/TIA (Addendum 6,Table 1 in the
Appendix- Section D). Low risk patients were defined as those having a score of 0, moderate
risk was a score of 1-2 and high risk, a score of >2. A strong correlation between the
CHADS; score and adjusted stroke rate emerged. Stroke rate per 100 patient years increases

by a factor of 1.5 with each increase in score of 1 point.*>

14



There were a few limitations using the above model: having had a previous stroke or TIA
only presumed a moderate risk (CHADS: of 2), even though it was clear from previous
studies that these patients were at highest risk of stroke recurrence. The risk score
classification was revised, and now low risk = a score of 0, moderate risk = a score of 1 and
high risk a score of 2 or greater. This score has since been validated in numerous other

studies. >0

But even those patients with moderate scores, i.e. CHADS: scores of 1, had a significantly
higher stroke rate compared to those with a CHADS; score of 0; it thus classified many
patients as having intermediate risk for stroke, even though some of them might be at truly
low risk, with the risk of oral anticoagulation therefore outweighing the benefit and resulting
in more people being anticoagulated than was justifiable. Conversely, among 25 286 Asian
patients with a CHADS; score of 0, the annual stroke rate ranged from 1.15% to 4.47%. The
same group of patients (CHADS2 0) was reclassified using the CHA>2DS,VASc score- their
scores now ranged from 0 to 3. There was a clear need to further risk stratify and identify
those who are clearly at low risk for stroke and therefore not requiring potentially harmful

anticoagulation.

The CHA>DS>VASC score aimed to address this need. — It utilizes the following variables:
Congestive heart failure or LV dysfunction, Hypertension, Age 75 or older (2), Diabetes
mellitus, Stroke/TTA(2), Vascular disease, Age 65-74, Female gender (Addendum 6,Table 2
in the Appendix- Section D) to calculate a score. A score of O=low risk, 1=intermediate risk

and 2 or more=a high risk of stroke.

This score was developed in 2010 and was better at predicting those patients who were truly
at low risk for developing thromboembolism. It added 3 more factors — the 65-74 year old
age group, female gender and vascular disease (in the form of a prior MI, peripheral arterial
disease or aortic plaque). In the initial validation study, it only classified 9% as low risk (with
no thromboembolic events occurring in this group). The same cohort classified according to
the CHADS: score had an event rate of 1.4%°. The added benefit of the CHA,DS,VASC

score was also seen in a Danish cohort of 19 444 patients who had CHADS; scores of 0.

Their stroke rates ranged from 0.8% to 3.2% per year. The 28 132 patients who had a
15



CHADS; score of 1 had stroke rates of up to 8.18% at 1 year >'. The CHA,DS,VASC score
was particularly helpful in further delineating those patients with a CHADS: score of 0 and 1

- if the CHA2DS2VASC score was 0 in males or 1 in females (with female sex being the only
risk factor), no oral anticoagulation was required. All other patients would therefore require
oral anticoagulation *°. This is now the recommended risk scheme of choice by most

. . .. 2
guidelines societies 2*°.

Neither of the 2 risk scores is foolproof, with c-statistics in the order of 0.69. ** It also does
not include more complex parameters such as renal impairment or AF burden, both of which
have been shown to be associated with an increased risk of stroke. >"*® However, both of
these stroke-risk prediction scores have been widely used in studies to compare the newer
oral anticoagulation drugs (NOACS) to the established treatment option (Vitamin K
antagonists) in patients with non-valvular AF. These drugs trials have previously excluded

patients with valvular AF.

Oral anticoagulation is advised in all patients with valvular AF. This group of patients has
however not been studied in the contemporary era and little is known about the outcomes of
stroke and mortality in valvular AF. Furthermore, the utilization of the CHADS, and
CHA:DS,VASC scores for the prediction of stroke in these patients has not been assessed
and these scores may well be of incremental benefit in prognostication. This awareness of a
more defined stroke and mortality risk in valvular AF patients will hopefully result in the

more diligent prescription and monitoring of adequate anticoagulation.

Hypothesis

Patients with rheumatic heart disease and atrial fibrillation have a significantly higher
morbidity and mortality compared to those in sinus rhythm. The presence of other risk
factors as described by the CHADS: and CHA:2DS:VASc scores significantly lead to an

incremental increase in stroke and mortality risk.
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Study Aims
This is a substudy of the Global Rheumatic Heart Disease Registry (the REMEDY study).
It aims to:

1. Determine the prevalence of AF in the adult cohort of patients with rheumatic valvular

heart disease (RVHD).
2. Characterize the clinical and demographic profile of the patients with AF and RVHD.

3. Assess the frequency of CHADS, (Congestive heart failure, Hypertension, Age 75 or
older, Diabetes Mellitus, Stroke/TIA(2)) and CHA>DS,VASc (Congestive heart failure,
Hypertension, Age 75 Or older (2), Diabetes mellitus, Stroke/TIA(2), Vascular disease, Age
65-74, Sex/gender- female) in the Groote Schuur Hospital (GSH) cohort of AF patients with
RVHD.

4. Characterize the outcomes in the form of stroke and death in this cohort of AF patients.

5. Assess whether there is an incremental increase in stroke risk and death with increasing

CHADS; and CHA,;DS2VASc scores.

Study Objectives
The objectives of the study are to:
1. Determine the prevalence of AF in the REMEDY study and in the GSH cohort.

2. Assess the demographic, social and clinical characteristics of patients with AF in the

REMEDY study and in the GSH cohort.

3. Assess the frequency of CHADS, and CHA>DS>V ASc risk factors in the GSH cohort and
to calculate a CHADS; and CHA>DS>VASc score on each of the patients with AF.

4. Establish whether CHADS; and CHA;DS,>VASc scores further increase the risk of stroke
and death in this cohort of patients with valvular AF.

17



Study Setting and design

This cohort comprises patients already enrolled in the REMEDY study. REMEDY is a multi-
center, international prospective registry collecting contemporary demographic and clinical
data in patients with rheumatic heart disease. In total, 25 sites enrolled 3343 patients in
Africa, the Middle East, Asia and South America with proven rheumatic heart disease. The
design and rationale as well as the baseline findings for this study have been published

. 4
previously .

Patients with AF from the entire cohort will be assessed for prevalence and outcome data. In
this cohort, the diagnosis of AF is made on clinical examination, and/or ECG and Holter
monitoring. At the Groote Schuur Hospital site, only the patients with AF on ECG or Holter
will be analysed and further risk stratified using the CHADS, and CHA>DS>VASc scores.
Groote Schuur Hospital is a tertiary center and one of two cardiology referral units in the

Western Cape, South Africa.

Patient Recruitment
Inclusion criteria:

* Patients with rheumatic heart disease who have ECG and/or Holter proven AF.

* Patients with another concomitant reason for oral anticoagulation (e.g.,
mechanical prosthetic valves) use will not be excluded from the study.

No distinction has been made between the various types of AF (paroxysmal vs.

persistent vs. permanent).

Exclusion from AF analysis:

* Atrial flutter patients /other atrial arrhythmias

Data Collection:

A standardised data collection form capturing all relevant demographic, clinical, ECG and

echo data from medical charts and patient interview will be used. (Baseline CRF —

18



Addendum 2 — Section D). The ECG’s and Holter traces for each of the GSH patients would

be reviewed by a cardiologist and the diagnosis of AF verified.

An additional form capturing data pertaining to CHADS, / CHA>DS>VASc risk factors will

be filled using data from medical records or telephonic interviews. (Addendum 3)

* Congestive heart failure is defined as symptoms or clinical signs of heartfailure.

* Hypertension was defined by patient self-report, antihypertensive medications on
prescription charts, and/or documented blood pressures of >140/90 mmHg.

e Age: Two age categories were defined:
1. Age 75 or older: In the CHADS: score this scored one point; in the CHA2DS>VASc

score, this scored 2 points

2. Age 65-74: This age category did not apply to the CHADS:; score but scored 1
point in the CHA>DS>,VASc score

* Diabetes mellitus was defined as self-reported, antiglycaemic medication (oral anti-
glycaemics and insulin), random glucose of 11mmol/l or fasting glucose of
6.7mmmol/l

* Stroke/TIA was defined on the basis of self-reported symptoms or signs of a stroke or
TIA or objective clinical or CT scan evidence of a stroke.

* Vascular disease included those with a history of previous myocardial infarction or
significant coronary disease on coronary angiography, peripheral vascular disease by
symptoms, clinical signs or Doppler as well as proven aortic plaque on imaging (CT
or MRI)

The CHADS; and CHA,DS>VASc scores for each patient with AF in the GSH cohort will be
calculated and for each score, 3 categories will be considered: Low risk - score of 0,

intermediate risk — score of 1 and high risk, score of 2 or more.

Patients will be followed up and information pertaining to the outcomes of death and most
importantly stroke will be captured from medical records and patient interviews in
accordance with the REMEDY protocol. (Follow-up and Outcomes CRF’s — Addenda 4&5 —
Section D). These outcomes will be correlated with the CHADS, and CHA>;DS,VAScscores.

19



Statistics

The prevalence of AF in the entire cohort of REMEDY patients and well as in the local
Groote Schuur Hospital cohort will be calculated using the total REMEDY enrollments.
(n=3343) and the total Groote Schuur enrolments (n=489) as denominators. These will be
presented as percentages and as per 1000 population with 95% confidence intervals.
Continuous variables will be expressed as means with standard deviations, or medians with
interquartile ranges as appropriate. Categorical variables will be expressed as frequencies and
percentages. Linear regression models will assess the relationship between the variables. Cox
regression models will be used to assess the risk of stroke/thromboembolism using
CHA,DS,VASc score. Kaplan-Meier estimates of event —free survival at 2 years will be

obtained, relating it to the CHA>DS>V ASc score categories of 0, 1 and 2 or more.

Ethics

Ethics approval has been granted for the REMEDY study. An ethics application for this
substudy of REMEDY has been granted by the University of Cape Town Human Research
Ethics Committee (HREC 127/2016 — Addendum 7 — Section D). The study will conform to
the principles outlined in the Helsinki Declaration (2008).

Budget

This study is partially funded by a Discovery Foundation Grant.

Outputs / Dissemination of results

This forms the basis of my M.Phil dissertation and will be submitted to a peer-reviewed

journal for publication.
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Introduction

Atrial fibrillation (AF) is the most common cardiac arrhythmia and remains a major
contributor of cardio-embolic stroke and peripheral emboli. Although non-valvular AF
becomes increasingly prevalent with advancing age, AF associated with valvular pathology

affects a much younger age group. In this group, the presence of AF increases the risk of

stroke up to 17-fold.'*?

In recent years, most stroke risk prediction tools focused on patients with non-valvular AF.
Models such as the CHADS: (Assigning one point for the variables of congestive heart
failure, hypertension, age of 75 years or older, diabetes mellitus and 2 points for stroke or
TIA) and CHA>DS>VASc (with the addition of a second age category — 64-74 scores one
point, over 75 scores 2, as well as one point for female sex and peripheral artery disease) risk
scores are commonly being used in clinical practice both to predict stroke risk as well as

assessing the need for anticoagulation in non-valvular AF.

The prevention of stroke with the use of anticoagulation treatment for AF has been evaluated

in many randomized controlled trials and meta-analyses.*'” Several guidelines have been

developed in an attempt to standardize evidence-based practice and best ensure minimal risk

of thrombo-embolism and bleeding in patients on anticoagulation therapy for AF.'®'*2

In the developing world, rheumatic heart disease remains common. AF in this group occurs in
a much younger population but bears the same devastating consequences of increased stroke
risk, morbidity and mortality. This group with valvular atrial fibrillation has not been
extensively studied in the contemporary era. When RHD (and its related AF) does occur in

the developed world, the patients tend to be older.
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This chapter will review:

* The magnitude of the problem of AF

* Stroke risk prediction in valvular AF

* The changing definition of valvular AF

* Stroke risk prediction in non-valvular AF

* The utility of the risk prediction tools available for non-valvular AF, and

* How these risk prediction tools interplay with those who have valvular AF.

Search Strategy

A comprehensive literature search was performed using the following databases: MEDLINE,
Google Scholar, Clinical Key, Clinical Evidence and Pubmed. The keywords that were used
for the search were: atrial fibrillation, valvular atrial fibrillation, rheumatic atrial fibrillation,
CHADS,, CHA>DS>VASc score, Anticoagulation for atrial fibrillation in CHADS,. This
search yielded 72 references: 5 Guidelines, 43 observational/cohort studies, 5 review articles,

4 meta-analyses, 2 editorials, 10 trials and 3 case series.

Magnitude of the problem

AF is the most common cardiac arrhythmia and has a prevalence of about 0.5% - 1% in the

21,22

general population.” **” The incidence continues to rise with 5 million new cases reported per

year. This is thought largely to be due to increased surveillance, better detection methods
with more modern and accessible technologies, and improved survival.”?* Prevalence

increases with age, approaching 8% in those patients in the ninth decade.'*° It is well

known that advancing age, essential hypertension, ischemic heart disease, heart failure,

diabetes and valvular heart disease are conditions commonly associated with AF.?’

Rheumatic heart disease (RHD) was previously recognized as a common cause of AF. In a

cohort of 500 patients with mitral valve disease, Fleming et al found 57% of these patients

(average age 50) to be in AF.> Wipf et al. reported AF prevalence rates in a surgical series of
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rheumatic heart disease of up to 75%.”® Diker et al. found a 39% prevalence of AF in a cohort
of 1110 patients with rheumatic heart disease. Of those with pure mitral stenosis (854
patients), 403 (47%) had AF, accounting for 29% of the total cohort. Patients with the
combined lesions of mitral stenosis and regurgitation and tricuspid regurgitation lesions had

even higher rates of AF (70%) in this cohort.’

Though other studies showed slightly lower rates, the prevalence of AF in rheumatic heart
disease is consistently about 20%.7° Although more recent literature reports less frequently
on valvular AF, the problem persists in middle- and low socio-economic countries where

. . . 1
rheumatic heart disease remains prevalent.’

The presence of AF is associated with a significant risk of mortality and heart failure. The
Framingham, Manitoba, Whitehall and Regional Heart Studies all showed a doubling in
mortality when comparing patients with underlying heart disease in AF to those in sinus
rhythm.****** In the Manitoba Follow-up study looking at the natural history of AF, the total

mortality risk was increased 1.3 fold and the cardiovascular mortality (excluding fatal stroke)

showed a relative risk of 1.37.%* It is also the strongest independent predictor for stroke.’

Patients with AF have a 2 to 7 fold increased risk of ischemic stroke compared to those
without AF and one out of every six strokes are due to AF."** The stroke risk is
heterogenous — a number of mechanisms relating to Virchow’s triad of thrombogenesis are at
play: 1. Flow disturbance due to stasis in the left atrium (abnormal blood flow), 2. Structural
heart and/or vascular disease (representing the abnormal ‘vessel wall’), 3. Abnormal
coagulation both in the form of reduced platelet survival and increased platelet stickiness.
(this has been studied extensively in recent years).>***>® Numerous risk factors interplay to

create a variable risk of stroke and peripheral embolism. Although individuals essentially
have identical underlying electrical disturbances in the atrium, the stroke risk in AF varies

widely: from <1% to >20% per year.’’
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Stroke risk prediction in Valvular Atrial Fibrillation

Systemic embolism is a serious and well-recognized complication of mitral valve disease.
Strokes account for more than 60% of these embolic events.*®* Szekely et al. showed an
incidence of embolism of 1.5% per patient-year when following up 754 patients with chronic
rheumatic heart disease for 5833 patient-years. This was seven times higher in the group with
AF compared to those in sinus rhythm (5% per patient year in AF compared to 0.7% per

patient year in sinus rhythm).”

A comprehensive study of 839 cases showed a four-fold increase in the incidence of embolic

phenomena in those patients with AF compared to those in sinus rhythm. In both groups,

. . . . . 4
there was an increase in events with increasing age.*

Fleming et al in 1971 showed that in a cohort of 500 inpatients in Cambridge UK, 57% of
patients were found to be in AF. Of those in AF, 35% presented with embolic phenomena.
The incidence of embolic events once again increased with age. The severity of the mitral

. . . . . 2
valve disease did not influence the incidence of embolic events.

In the Framingham Heart Study, patients with (RHD) and AF had a 17 fold increased stroke
rate compared to age-matched controls*', with an attributable risk 5 times greater than those
with non-rheumatic AF.' It is in light of this that anticoagulation is recommended for those

with AF in the presence of valvular heart disease irrespective of other risk factors.

The changing definition of valvular AF

The definition for valvular AF is ambiguous. It is widely recognized that mitral stenosis is
associated with an increased risk of thromboembolism.*** However, it remains unclear
whether or not the pathogenesis is the identical to that of non-valvular AF. In those patients

with
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mitral stenosis who have an embolic event, +/- 80% are in atrial fibrillation.** If a previous
event has occurred, there is a very high recurrence rate of 15-40 events per 100 patient

months.*>**

There are conflicting theories and results as to whether or not mitral regurgitation increases
the risk of thromboembolism. A retrospective study showed that thromboembolism rates
were similar when compared to those with no mitral regurgitation.*’ Due to the higher blood
flow patterns in the atria, it was actually thought by some to be protective. In mitral valve
prolapse, some series showed an increase in the rate of thromboembolism but this was not
reproduced in the later Framingham study.*® No studies have shown aortic stenosis, aortic
regurgitation or tricuspid regurgitation as a risk factor independent of atrial fibrillation for
thromboembolism. This is thought to be on the basis that blood flow in the left atrium is not
reduced.*® Mechanical valves show a definite increased risk of thromboembolic events of 4%
per year if not on anticoagulation. Systemic embolism reduces to 0.7-1% per year on

warfarin.*

Based on this information, a more descript definition for valvular AF has been proposed:
MARM-AF (Mechanical and Rheumatic AF). This specifies the disease entity more clearly,
rand recognizes that only those patients with AF and specifically mitral stenosis and
prosthetic valves are at increased risk of stroke — thus clarifying management issues with
regards to anticoagulation.”® This has been given consideration in the most recent ESC
guidelines."” Those with other valve lesions would be risk stratified using the scoring

methods referred to later in this text.

No randomized trials looked at anticoagulation specifically in mitral stenosis, but
observational retrospective studies showed a 4-15 fold reduction in events in those who
received anticoagulation.””° Numerous observational studies in valvular AF suggested long
term anticoagulation as a method of preventing systemic emboli.’'”**® Roy et al. reviewed
254 patients with AF to assess the incidence of embolic events relative to the type of
cardiovascular disease and anticoagulant use. Thirty-two events occurred during an 833

patient year follow-up. Thirty events occurred in the 549 patient years with no
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anticoagulation therapy (5.46 per 100 patient years) and only two events occurred in those on
anticoagulation, during a 284 patient year period (0.7 per 100 patient years), demonstrating
an 8-fold increase in frequency. This observation was regardless of the presence of mitral
disease or whether the AF was chronic or paroxysmal. This suggested that anticoagulation in
AF patients should not be limited only to those with mitral valve disease’® and that other risk

factors may contribute to the stroke risk as well.

Stroke risk prediction in Non-valvular Atrial Fibrillation

Observational data in the 1970’s suggested the occurence of embolic events in patients with
AF due to heart disease other than mitral valve disease. A necropsy study of 333 patients with

AF showed embolism to occur in 41 % of patients with mitral valve disease, 35% of those

with ischemic heart disease and 17% of those with ‘other’ heart disease.>*

Since then, the vast majority of studies on AF focused on those patients with non-valvular
AF. Many risk factors for stroke have been identified among patients with AF. The individual
stroke risk depends on a combination of these risk factors. Risk factors that have consistently
emerged as major independent predictors for stroke are: a history of previous stroke or TIA
(RR 2.5), age (RR 1.5/decade), hypertension (RR 2.0) and diabetes (RR1.8).'®*® The Loire
Valley AF project demonstrated the impact of age on stroke risk.’® A history of heart failure
and female gender were also predictors in some other studies.”””® Observational data showed

an odds ratio of 1.81 for peripheral arterial disease predicting stroke.’®

Over the years, many stroke risk prediction scores have been developed. These are used to
categorize patients into a low-, moderate- or high-risk groups with the aim of anticoagulating
those patients at highest risk for stroke. Numerous studies have shown that even those
patients at moderate risk for stroke, do benefit from oral anticoagulation therapy, with dose-

adjusted warfarin reducing the incidence of stroke in those with AF by more than 60% when
compared to placebo.” Since it’s use is however associated with an increased risk on

bleeding, especially intracranial bleeds, occurring at a rate of 2-5 per 1000 patients
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annually.”” There has thus been a greater move to better risk stratify and identify those

patients truly at low risk for stroke who would not require oral anticoagulation.®'**

The utility of the risk prediction tools in non-valvular AF

CHADS:; score — Congestive heart failure, Hypertension, Age 75 or older, Diabetes mellitus,
Stroke/TIA (2) (Addendum 6,Table 1 in the Appendix- Section D)

For each risk factor that the patient has, they score one point except for stroke or TIA which
scores 2 points. The CHADS; score was derived from a combination of risk factors
established in the AF Investigators (AFI)* and the Stroke Prevention in Atrial Fibrillation
(SPAF)" studies and has been in use since 2001. The initial validation of the CHADS; score
was in the National Registry of Atrial Fibrillation (NRAF)® in 1733 patients who had
non-valvular AF and not taking oral anticoagulation at discharge. In this cohort, low risk
patients were defined as those having a score of 0, moderate risk was a score of 1-2 and high
risk, a score of >2. A strong correlation between the CHADS; score and adjusted stroke rate
emerged. Stroke rate per 100 patient years increases by a factor of 1.5 with each increase in
score of 1 point. The c statistic for the score was 0.82 (but later studies showed a lower ¢

statistic).”!

There were a few limitations using the above model: having had a previous stroke or TIA
only presumed a moderate risk (CHADS: of 2), even though it was clear from previous
studies that these patients were at highest risk of stroke recurrence. The risk score
classification was revised, and now low risk = a score of 0, moderate risk = a score of 1 and
high risk a score of 2 or greater. This score has since been validated in numerous other

studies,’¢-01:64

It was noted however, that even those with moderate scores, i.e. CHADS; scores of 1, had a

significantly higher stroke rate compared to those with a CHADS; score of 0; it thus
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classified many patients as having intermediate risk for stroke, even though some of them
might be at truly low risk, with the risk of oral anticoagulation therefore outweighing the
benefit and resulting in more people being anticoagulated as was necessary. Conversely,
among 25 286 Asian patients with a CHADS; score of 0, annual stroke rate of 1.15% to

447 %.% Their CHA2DS>VASc score ranged from 0 to 3. The need arose to risk stratify these
patients further and to identify those who were truly at low risk (and thus not requiring

anticoagulation).

The CHA2DS2VASC score uses the following variables: — Congestive heart failure or LV
dysfunction, Hypertension, Age 75 or older (2), Diabetes mellitus, Stroke/TTIA(2), Vascular
disease, Age 65-74, Female gender (Addendum 6,Table 2 in the Appendix- Section D) A

score of O=low risk, 1=intermediate risk and 2 or more=high risk of stroke.

This score was developed in 2010 and was better at predicting those patients who were truly
at low risk for developing thromboembolism. It added 3 more factors — the 65-74 year old
age group, female gender and vascular disease (in the form of a prior MI, peripheral arterial
disease or aortic plaque). In the initial validation study, it only classified 9% as low risk (with
no thromboembolic events occurring in this group). The same cohort classified according to
the CHADS: score had an event rate of 1.4%.%' The added benefit of the CHA2DS,VASC
score was also seen in a Danish cohort of 19 444 patients who had CHADS: scores of 0.
Their stroke rates ranged from 0.8% to 3.2% per year. The 28 132 patients who had a
CHADS; score of 1 had stroke rates of up to 8.18% at 1 year.®” The CHA,DS,VASC score
was particularly helpful in further delineating those patients with a CHADS: score of 0 and 1
- if the CHA2DS2VASC score was 0 in males or 1 in females (with female sex being the only
risk factor), no oral anticoagulation was required. All other patients would therefore require
oral anticoagulation.”’ This is now the recommended risk scheme of choice suggested by

. . . .. 19.2
most guidelines and cardiology societies.'**’

Neither of the 2 risk scores are fool-proof with c-statistics in the order of 0.69.% It also does
not include more complex parameters such as renal impairment or AF burden that have been

shown to be associated with an increased risk of stroke.*®®’
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Risk factor prediction tools in valvular AF

Both of these stroke-risk prediction scores have been widely used in studies to compare the
newer oral anticoagulation drugs (NOACS) to the established treatment option (Vitamin K
antagonists) in patients with non-valvular AF. These drugs trials have previously excluded

patients with valvular AF.

Conclusion

Oral anticoagulation is advised in all patients with valvular AF. This group of patients has
however not been studied in the contemporary era and little is known about the outcomes of
stroke and mortality. Furthermore, the utilization of the CHADS; and CHA>DS>VASC scores
for the prediction of stroke in these patients has not been assessed and these scores may well
be of incremental benefit in prognostication. This awareness of a more defined stroke risk in
valvular AF patients will hopefully result in the more diligent prescription and monitoring of

adequate anticoagulation.
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Introduction

Atrial fibrillation (AF) is the most common arrhythmia and may be complicated by embolic
stroke or peripheral emboli. In addition, it is associated with a significant risk of mortality

and heart failure.

Rheumatic heart disease (RHD) remains a major problem in the developing world. Systemic

embolism (of which 60% are due to strokes)' is a well recognized complication of mitral
valve disease. In this population, the AF prevalence was previously described to be around

20% . It occurs in a much younger age group, even when compared to RHD patients in the
developed world” In the Framingham study there was a 17 fold increase in the stroke rate

compared to age matched controls.’

There has been much debate in the definition of valvular AF. It is widely recognized and
accepted that mitral stenosis (MS) is associated with an increased risk of thromboembolism®,
but it is unclear if the pathogenesis is identical to that of non-valvular AF. In those patients
with MS, and a previous ischemic cerebral event, the rate of recurrence is high. The studies
showing increased stroke rates in mitral regurgitation are conflicting’, and no studies have
shown an increased stroke risk in other native valve lesions. Mechanical valves are associated
with a definite increased risk of thromboembolic events.® There are no randomized trials
examining the effectiveness of anticoagulation specifically in mitral stenosis. Observational

studies utilizing warfarin as an anticoagulant show a reduced embolic event rate.’

Over time, many additional risk factors for stroke have been identified. Those that have
consistently emerged as independent risk factors were: a history of previous stroke or TIA,
age, hypertension and diabetes.® A few other studies also implicated female gender and
congestive heart failure.” With the decline of RHD in the developed world and the increasing
conglomerate of risk factors in the setting of non-valvular AF, stroke risk stratification tools
such as the CHADS,'® (Congestive heart failure, hypertension, age of 75 or older, diabetes
mellitus or stroke/TIA) or CHA,DS,VASc!! (with the addition of a second age category,
female gender, and peripheral artery disease) scores have been developed. These are
increasingly being utilized to determine the need for anticoagulation, and are now
recommended by major cardiac society guidelines.'>'® Their main value lies in identifying

those patients who are at sufficient risk for stroke, where the benefit of using anticoagulation
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would outweigh the risk of bleeding. Stroke prevention with the use of anticoagulation
(mainly Vitamin K antagonists, and now, in recent times also NOACS) for those who score 2
or more on the above risk scores, have been evaluated in randomized controlled trials.
Patients with valvular AF have traditionally been excluded from these studies since they were

already deemed to be an extremely high risk group.

Valvular AF has not been extensively studied in the contemporary era. Older data suggested
that oral anticoagulation is advised in all patients with valvular AF — mainly based on the
observational studies showing up to a 17 fold risk.' This group of patients has however not

been studied in the contemporary era and very little is known about the outcomes of stroke
and mortality in this cohort. The utilization of the CHADS; and CHA>DS>VASc scores for
the prediction of stroke has not been assessed and these scores may well provide incremental
benefit in prognostication and resultantly, more diligent prescription and monitoring of

anticoagulation, and consequently improved outcomes.

The objectives of this study were as follows -
1. To determine the prevalence of AF in the REMEDY study and in the GSH cohort.

2. To assess the demographic, social and clinical characteristics of patients with AF in the
REMEDY study and in the GSH cohort.

3. To assess the frequency of CHADS; and CHA,DS>VASc risk factors in the GSH cohort
and to calculate a CHADS; and CHA>DS>VASc score on each of the patients with AF.

4. To determine whether CHADS, and CHA;DS>VASc scores further increase the risk of

stroke and death in this cohort of patients with valvular AF.
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Methods

Participants

The participants were patients already enrolled in the REMEDY study.'* This is a
multicentre, international registry collecting contemporary demographic and clinical data in
patients with rheumatic heart disease. In total, 3343 patients were enrolled in 25 sites in
Africa, India and Yemen."” In this sub-study, we assessed those with AF from the entire
cohort for prevalence and outcome data. Patients with Atrial flutter/other arrhythmias were
excluded. The patients with ECG or Holter proven AF from the Groote Schuur Hospital site
were analysed and further risk stratified using the CHADS,; and CHA>DS>VASc scores.
Groote Schuur Hospital is a tertiary care centre in Cape Town, South Africa and one of two
cardiology referral units in the Western Cape. It provides general cardiology care to the
Western and Southern Cape Province. All subjects had given written informed consent to
participate in the study. Ethics approval for this substudy was granted by the University of

Cape Town Human Research Ethics Committee.

Study data collection

A standardized data collection form was used to capture relevant demographic, clinical, ECG
and echocardiography data from both patient interviews and medical charts/records. For the
entire REMEDY cohort, the diagnosis of AF was clinical and/or on ECG and Holter. The
ECG’s and Holter traces for each of the GSH patients was reviewed by a cardiologist, the
diagnosis of AF verified and only those with ECG and Holter proven AF included. An
additional form was utilized to capture other AF risk factors to determine a CHADS, and
CHA:DS>VASc score for each patient. Additional information was obtained from hospital

charts and occasionally telephonic interviews.

Congestive heart failure is defined as symptoms or clinical signs of heart failure.
Hypertension was defined patient self-reporting, antihypertensive medications on prescription
charts, documented blood pressures of >140/90.

Two age categories were defined as age 75 or older: In the CHADS: score this scored one

point; in the CHA>DS,VASc score, this scored 2 points. The age 64-75 category did not
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apply to the CHADS; score but scored 1 point in the CHA>DS>V ASc score. Diabetes mellitus
was defined as self-reported, antiglycaemic medication (oral anti-glycaemics and insulin),
random glucose of 11mmol/l or fasting glucose of 6.7mmmol/l. Stroke/TTA was defined on
the basis of self-reported symptoms or signs of a stroke or TIA or objective clinical or CT
scan evidence of a stroke. Vascular disease included those with a history of previous
myocardial infarction or significant coronary disease on coronary angiography, peripheral
vascular disease by symptoms, clinical signs or Doppler as well as proven aortic plaque on

imaging (CT or MRI).

The CHADS,; and CHA,DS>VASc scores for each patient with AF in the GSH cohort was
calculated and for each score, 3 categories will be considered: Low risk - score of 0,

intermediate risk — score of 1 and high risk, score of 2 or more.

Patients were followed up annually for a 2-year period. Information pertaining to the
outcomes of death and most importantly stroke was captured from medical records and
patient interviews in accordance with the REMEDY protocol. These outcomes were

correlated with the CHADS; and CHA,;DS,VASc scores.

Statistics

The prevalence of AF in the entire cohort of REMEDY patients and well as in the local GSH
cohort was calculated using the total REMEDY enrollments (n=3343) and the total Groote
Schuur enrolments (n=489) as denominators. These are presented as percentages. The clinical
characteristics of the AF cohort were compared to those patients in sinus rhythm. Continuous
variables are expressed as means with standard deviations, or medians with interquartile
ranges as appropriate. Categorical variables are expressed as frequencies and percentages.
Linear regression models assessed the relationship between the variables. Cox regression
models are used to assess the risk of stroke/thromboembolism using CHA>2DS>,VASc score.
Kaplan-Meier estimates of event —free survival at 2 years were obtained, relating it to the

CHA>DS,VASCc score categories of 0, 1 and 2 or more.
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Results

Prevalence

A total of 3343 patients were enrolled in REMEDY but only 2624 patients reported detailed
ECG findings. Of the 2624 patients with full ECG information, 586 (22.3%) had AF. (Fig 1)
Within the GSH cohort, the prevalence of AF was 38.2%. (Fig 2) A total of 187 out of 489
patients in the GSH cohort had AF but complete data sets regarding the CHA>DS>VASc risk

factors were only available in 130 patients.

PREVALENCE OF ATRIAL FIBRILLATION IN REMEDY
COHORT N=586/2624

M Sinus M Atrial Fibrilla.on

Figure 1. Prevalence of AF in total cohort

PREVALENCE OF ATRIAL FIBRILLATION
IN GSH COHORT N=187/489

B Sinus M Atrial Fibrilla.on

Fig 2. Prevalence of AF in the GSH cohort
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Baseline Characteristics

Table 1 summarises the baseline clinical characteristics of the entire cohort at the time of
enrolment. The patients with AF were older than those in sinus rhythm (SR) (median age: 35
years in AF and 25 years in SR, p <0.0001). Patients were also more likely to be female and
have a history of congestive heart failure than those in SR (female gender: 73.1% in AF,
65.7% in SR: p=0.001 and for a prior history of congestive heart failure: 41% in AF and
33.3% in SR: p=0.001). The AF group had significantly more strokes or TIA’s compared to
those in sinus rhythm and were more likely to have a NYHA III-IV effort tolerance. AF
patients were more likely to have had previous interventions (both surgical and
percutaneous), which may reflect more severe disease. No other significant differences were

found between the two groups at baseline.

Table 1: Baseline Clinical Characteristics for total cohort at time of enrollment (n= 2,624)

CLINICAL PARAMETERS SINUS ATRIAL P

FIBRILLATION

N=2038 (77.7)

N=586 (22.3)
Age (med, IQR) 25 (16-35) 35 (28-50) <0.0001
Female n (%) 1332 (65.7) 434 (73.1) 0.001
Unemployed 1679 (82.6) 484 (83.0) 0.844
History of Congestive Heart Failure n (%) 676 (33.3) 237 (41.0) 0.001
History of Stroke/TIA n (%) 100 (5.0) 81 (13.8) <0.0001
History of Peripheral embolism n (%) 15 (0.7) 6(1.0) 0.44
History of Major Bleeding n (%) 45 (2.2) 18 (3.1) 0.249
History of  previous  percutaneous 60 (2.96) 46 (7.9) <0.0001

intervention

History of previous surgery 342 (16.8) 171 (29.4) <0.0001

NYHA Class
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NYHA &IV

685 (34.5)

808 (40.5)

408 (20.5)

93 (4.7)

501 (25.2)

172 (29.3)

233 (39.7)

134 (22.7)

48 (8.1)

182 (30.8)

Continuous data are mean + SD unless otherwise indicated

Table 2 describes the frequency of each valve lesion within the AF cohort, as present on
clinical examination. The majority of patients with AF had been diagnosed with mitral
stenosis and regurgitation; less so were found to have aortic valve disease. As expected, only

a small number of patients had clinical features of pulmonary valve disease. In total, 88

(15.3%) were in overt heart failure atenrolment.

0.002

0.002

Table 2: Frequency of Clinical Valve lesions in the total AF cohort of patients (h=586)

Mitral Regurgitation

Mitral Stenosis

Aortic Regurgitation

Aortic Stenosis

Tricuspid Regurgitation

Tricuspid Stenosis

Pulmonary Regurgitation

Pulmonary Stenosis

Mild

145 (35.3)

78 (20.2)

173 (57.8)

41 (47.1)

15 (51.7)

3(33.3)

Moderate

117 (28.5)

110 (28.5)

92 (30.8)

25 (28.8)

152 (57.4)

5(17.2)

13 (72.2)

5 (55.6)
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Severe

149 (36.3)

198 (51.3)

34 (11.4)

21 (24.1)

113 (42.6)

9 (31.0)

5(27.8)

1(11.1)

411

386

299

87

265

29
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Table 3: Echo features at baseline in total AF cohort

LVID (Diastolic) (med, IQR) N=2528

LVID (systolic) (med, IQR)

LVEF (med, IQR) N=2516

Decreased EF n (% yes) N=2510

Dilate LV n (% yes)

LA Size (med, IQR)

LA Thrombus n (% yes)

Spontaneous echo contrast

Prosthetic valves had been implanted in 145 (34.7%) of those with AF. Of these, 94.5% were
mechanical prosthetic valves. Compared to the SR group, those with AF were more likely to
have dilated left atria [55 vs 44.8mm in AF compared to SR: p <0.0001] and a lower LV
ejection fraction [EF 57 vs 61%: p < 0.0001]. Spontaneous echo contrast and LA thrombus

was more frequently seen in the AF group. (Table 3)

Just over 2/3 of patients (68%) with AF had been given a prescription for warfarin (Fig 3). A

further 9.2% were given aspirin. More than a fifth of patients with significant valvular heart

SINUS

49.8 (43.0-58.0)

33.0 (27.6- 40.0)

61.0 (55.0-68.0)

457 (23.5)

760 (38.7)

44.8 (36.8-53.0)

18 (0.9)

58 (3.0)

ATRIAL

FIBRILLATION

43.8 (50.0-59.0)

35.0 (28.7-43.0)

57 (49-65.0)

216 (38.4)

206 (37.1)

55.0 (48.0-64.0)

20(3.7)

42 (7.9)

disease and AF therefore did not receive any anticoagulation.
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0.1088

<0.0001

<0.0001

<0.0001

0.5060

<0.0001

<0.0001

<0.0001



ANTICOAGULATION USE IN ATRIAL
FIBRILLATION

m Warfarin  mNone mAspirin  mOther

Figure 3. Anticoagulation in Atrial Fibrillation

GSH Cohort: Assessing CHADS; and CHA;DS;VASc risk factors and scores

Table 4: CHADS; score distribution of GSH AF cohort (complete data points n=130)

CHADS; score Freq %

0 30 23.1
1 36 27.7
2 37 28.5
3 23 17.7
4 4 3.1
5 0 0

6 0 0
Total 130 100%

The cohort of AF patients at the Groote Schuur Hospital, Cape Town was scored according to
the CHADS:, and CHA>DS,VASc scores. Table 4 shows that half of patients have a CHADS»

score of 0 or 1 signifying a low level of comorbidity.
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Table 5: CHA,;DS;VASc score distribution of GSH AF cohort

CHA>DS;VASc score Freq %

Y 7 5.4
1 27 20.8
2 26 20
3 38 29.2
4 16 12.3
5 14 10.8
6 2 1.5
7 0 0

8 0 0

9 0 0

Total 130 100%

When the same cohort of patients was scored using the CHA,DS>Vasc score (Table 5), the
score of 0 dropped from 23,1% to 5.4%, with considerably more patients scoring 2 or above.
On assessment of the individual risk factors making up the CHA2DS>VASc score this
difference appears to be driven mainly by the addition of a category for female gender. In
contrast to non-valvular AF, most patients in our cohort were younger 65 years of age

(median age 28 years)

GSH cohort: Outcomes
Table 6 shows the outcomes of death and stroke being significantly greater in the AF group

compared to the SR group at 2-year follow-up — for deaths 13.1% vs 5.5% (p=0.016) and for
stroke 4.6% vs 1.5% (p=0.09).
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Table 6: At 2 year Follow-up:

N(%) AF N(%) Sinus Total P
Deaths 17 (13.1) 11 (5.5) 28 0.016
Stroke 6 (4.6) 3(1.5) 9 0.09

Figures 4 and 5 represent the Kaplan-Meier survival curves. It is evident in both the total
REMEDY and GSH cohorts that the presence of AF at enrollment significantly reduces
survival. From initial enrollment, the lines continue to diverge. In the total REMEDY cohort
(Fig 4), there is a greater than 20% mortality at 2 years in the AF group. Even at a tertiary
level center, (Fig 5) the mortality rate at 2 years is greater than 15%. The survival at 2 years

is 84.6% with AF and 94.5 % with sinus rhythm.

Kaplan-Meier survival estimates

100
|

70

I I I T I

0 5 1 1.5 2
Follow-up in years

Enrolled in Sinus Rhythm — Enrolled in Atrial Fibrillation

Fig 4. Survival curves for the entire REMEDY cohort

Log-rank test for survival <0.000 for entire cohort
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Kaplan-Meier survival estimates
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Follow-up in months
192 110 0
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AFSinus = AF 130 125 122

Enrolled in Sinus Rhythm

Enrolled in Atrial Fibrillation

0.95

0.85

0.75

Fig 5. Survival curves for the GSH cohort

Kaplan-Meier survival estimates

Lo L—
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0 5 1 1.5 2 2.5
analysis time
CHADS2=0 CHADS2=1

CHADS2=1 = 2 or more

Fig 6. Survival estimates of the GSH cohort by CHADS; categories
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Kaplan-Meier survival estimates
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Fig 7. Survival estimates of the GSH cohorts by CHA;DS,;VASc categories

Kaplan-Meier curves (figures 6 and 7) in the AF cohort demonstrated that the presence of any
additional co-morbidities significantly reduces survival in both the short and long term. This
was true for risk stratification by both the CHADS, and CHA>DS>VASc scores. A CHADS»
score of 0 was still associated with a small number of events (Fig 6) but when the same group
was re-stratified with the CHA>2DS>V ASc score, the ‘true low risk group’ with a score of 0 had
no events (Fig 7). Greater CHA>DS,VASc score categories (CHA>DS;VASc 1 and
CHA>DS;VASc 2 or  more) conferred a  higher risk  of  death.
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Table 7: Hazard Ratios for deaths according to the various CHADS; and CHA,DS,VASc scores

Predictor Hazard Ratio 95% Confidence Interval P Value
CHADS:;

CHADS; of 1 4.35 0.95-19.83 0.058
CHADS; of 2 9.63 2.11 -43.96 0.003
CHADS; of 3 6.49 1.08 — 38.87 0.040
CHADS; of 4 44.09 7.34 - 264.56 0.000
Predictor Hazard Ratio 95% Confidence Interval P Value
CHA:DS;VASc

CHA>DS>VASc of 1 4.02 4.83 —3.34 0.000
CHA>DS>VASc of 2 3.66 4.41 -3.04 0.000
CHA>DS>VASc of 3 1.14 1.46 — 8.92 0.000
CHA>DS>VASc of 4 3.56 0.000
CHA>DS>VASc of 5 1.37 1.42 -1.32 0.000
CHA>DS2VASc of 6 6.79 6.14 -7.50 0.000

Table 7 describes the hazard ratios by CHADS, and CHA;DS;VASc scores. All
CHA>DS,VASCc scores of one or greater is associated with a significant risk of death, though
an incremental difference with each consecutive increasing score is not observed. This is

likely due to the small sample size for each individual CHA2DS>V ASc score category.
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The stroke and death rate per CHA>DS>VASc category is depicted in Figure 8. A
CHA:DS,VASc score of 1 or more confers significant risk of death and this is particularly

marked if the score is 2 or more (p <0.0001). This observation holds true for strokes as well

(p < 0.032).

Deaths and Stroke Numbers

18
16
14
12
10

A~ o o0

N

|
CHADS2=0 CHADS2=1 CHADS2=2+

W Death M Stroke
Death: p<0.0001, Stroke: p<0.032

Fig 8. Stroke and death rate as per CHA>DS>VASc Categories
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Discussion

In this study, we assessed AF in a contemporary cohort of patients with rheumatic heart

disease enrolled in the REMEDY study.'* Our key findings are as follows:
1. Prevalence

The prevalence of AF in this cohort was 22.3%. This is considerably higher than that of non-
valvular AF where the prevalence reached around 8%'¢ in the ninth decade. For the GSH
cohort — a tertiary referral center cohort — the prevalence was 38.2%. This higher prevalence

compared to the overall REMEDY cohort most likely reflects a greater disease severity as
evidenced by more interventional and surgical procedures in the tertiary center compared to
those patients in the general community. Furthermore, the ECG’s of this entire cohort was re-
assessed and verified as AF by a cardiologist. A number of patients with rhythms classified
as ‘other’ were re-classified from paced rhythm or atrial flutter to AF when the underlying
atrial thythms were carefully scrutinized. In historic cohorts of RHD, the prevalence of AF

ranged from 20 to 70% depending on disease severity or method and timing of sampling.'*'”

2. Baseline characteristics

The median age of the GSH cohort was 28 (35 in the total cohort) and more than 70% were
female, once again in keeping with previous RHD cohorts.' AF patients had a greater history
of heart failure, accompanied by a worse NYHA class, as well as a history of intervention,

both percutaneous and surgical, once again reflecting increased disease severity in AF cohort.

Most patients had mitral valve disease (regurgitation and stenosis) and at least two thirds had
some degree of aortic regurgitation as well. Aortic stenosis was uncommon and pulmonary
valve involvement rare. The LV diastolic dimensions on echo were not significantly different
between the two groups, however the systolic dimensions were greater in the AF group,
reflecting a reduced LV ejection fraction. The LA size was dramatically greater in the AF
group with thrombus visualized in 3.7%. Though this number seems low, it is statistically
more than in sinus rhythm cohort, but it is noted that transthoracic echo is not the most ideal

modality to assess for LA thrombus since the left atrial appendage is poorly visualized on
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transthoracic echo in adults and this would be where most thrombi form. Spontaneous echo

contrast was seen in 7.9% of the AF cohort.

Observational studies in valvular AF suggested long term oral anticoagulation as a method to
prevent systemic emboli. In a review of 254 patients, Roy et al. found an embolic event rate
of 5.46 per 100 patient years in patients with no anticoagulant therapy compared to 0.7 per
100 patient years in those receiving oral anticoagulation.'® In our cohort, only 68% received a
prescription for warfarin. A further 9% had aspirin. This however does not constitute
appropriate anticoagulation in the setting of AF."”** Twenty-three percent of patients with
valvular AF received no form of anticoagulation or antiplatelet therapy at all. We do not have
data pertaining to the adequacy of anticoagulation or the reasons for non-prescription in these
patients. The lack of adequate anticoagulation may well be an additional factor contributing
to the high rates of stroke and death we observed at two years. In the GSH cohort, the
survival seemed slightly better compared to the general cohort. This may reflect

intensification of care and follow-up.

3. CHADS; and CHA;DS>2VASC risk factors

The CHADS; and CHA>DS,VASc scores for 130 of the AF patients in the GSH cohort were
calculated. For the CHADS:; score, 23.1% had no additional risk factors for AF and 27.7%
had a score of 1. When the CHA>2DS>V ASc score was applied to the same cohort, the score of
0 dropped to only 5.4%. This difference was mainly driven by the addition of female gender
as a risk factor. Forty percent of patients had a prior history of congestive heart failure and
15% had a prior history of stroke or TIA. The frequencies of the other individual risk factors
and comorbidities were low. This is likely due to this being a younger cohort when compared

to non-valvular AF studies.

4. Outcomes

We assessed the outcomes of stroke and death at two year follow-up. All forms of AF are

known to increase morbidity and mortality significantly.?'**

Despite the low level of co-
morbidity in terms of the individual risk factor profile and the younger age of the cohort in

general, 4.6% strokes and 13.1% mortality were observed in the AF group at two years. This
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was significantly greater than the group with sinus rhythm (1.5% strokes and 5.5% mortality
at 2 years). In this setting, AF in its own right, without additional risk factors, dramatically
increases morbidity and mortality. Thirty-five percent of patient with AF has prosthetic
valves, the majority being mechanical valves. This was not corrected for in the outcomes

assessments.

The CHADS: and CHA>DS>VASc scores were originally derived to assess the need for oral
anticoagulation for stroke prevention in patients with non-valvular AF and validated in

10,11 . . .
011 Seores of 2 or above were associated with worse outcomes in terms of

numerous studies.
stroke and in some studies, even mortality.”> Traditionally, the studies assessing the efficacy
of the scoring systems excluded valvular AF, especially rheumatic patients, since they
already represent a high-risk group. It is well established that RHD carries up to a 17-fold

increased risk for stroke and warrants anticoagulation in its ownright.’

In our study, the rates for both stroke and death increase incrementally and significantly with
increasing score category (CHA2DS>VASc category 0, 1 or 2 or more). The sample size was
too small to show any significant differences for each consecutive individual score category
of 0-9. Though we cannot conclusively denote the role of these scoring systems in RHD in
the decision to anticoagulate or not, we can conclude that the scoring systems have an
important role in prognostication for stroke and mortality. This would hopefully drive stricter
control of existing anticoagulation regimens and the development of potential new

anticoagulation strategies in RHD.

Study limitations

This is a post-hoc review of the AF cohort of the REMEDY study. REMEDY is a hospital-
based registry. Most of our participating centers are referral units, so it is likely that only the
more severe cases of RHD are included in this study. This would therefore hamper the
widespread generalization of these results to the entire AF community. The diagnosis of AF
in the general cohort is on clinical and/or ECG grounds; at GSH, All ECG’s and Holter
tracings were reviewed and true diagnosis of AF verified resulting in a larger total number of
AF patients. If the same holds true for the larger cohort, the prevalence of 22% may well be

an underestimate.
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The data pertaining to the CHADS> and CHA;DS>VASc scores were collected
retrospectively — full data sets were only obtained in 130 patients. In light of this, the sample
size 1s small when considering each CHA2DS>V ASc category individually. Pertaining to the
death and stroke rates, the confounders (e.g., the presence of prosthetic valves) were not

accounted for.

Furthermore, given the differences in chronicity between RHD in the developed world (i.e.,
disease of older people) and RHD in developing countries (i.e., disease of the young), these

results cannot be extrapolated to those living in the first world.

Conclusions

In this study, we evaluated AF in a contemporary cohort of patient with RHD. We found a
prevalence of 22% in the general cohort, and of 39% in a tertiary cohort. AF patients
displayed clinical and echocardiographic features of more severe disease. The outcomes of
stroke and mortality in the AF group were found to be 4.6% and 13.1 % respectively, despite
these patients being young and having relatively few comorbidities. This was significantly
greater than the stroke and death rates in the sinus rhythm group (1,5% and 5.5%
respectively). Greater CHADS, and CHA>DS,>V ASc scores were associated with significantly
worse outcomes for stroke and death. Larger studies are required to determine the role of

these scoring systems in the decisions around anticoagulation.
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ADDENDUM 1: INFORMED CONSENT FORM

Consent Form

1. STATEMENT BY THE PERSON AGREEING TO PARTICIPATE IN THIS STUDY

| have read this Participant Information Sheet and informed consent document describing
the benefits, risks and procedures for the research study titled “Global Registry of Rheumatic
Heart Disease in Cape Town, South Africa” or it was read to me. | freely and voluntarily
choose to participate in the study.

Name of participant:

Date: Signature or thumbprint of participant

2. STATEMENT BY PARENT/GUARDIAN AGREEING FOR HIS/HER CHILD TO
PARTICIPATE IN THIS STUDY

| have read this Participant Information Sheet and informed consent document describing
the benefits, risks and procedures for the research study titled ““All Africa Registry of
Rheumatic Heart Disease in Cape Town, South Africa” or it was read to me. | freely and

voluntarily choose to allow my son/ daughter to participate in the study.

Name of child participant

Date Signature or thumbprint of parent/guardian

3. IF_THE PARENT/GUARDIAN CANNOT READ THE FORM THEMSELVES, A
WITNESS MUST SIGN HERE:

| was present while the informed consent document with benefits, risks and procedures were
read to the parent/guardian and the participant. The parent/guardian has freely and
voluntarily agreed to allow her/his daughter/son to take part in the research.

Date Signature of witness
Principal Investigator: Concerns or Complaints:
Bongani M. Mayosi, D.Phil. Groote Schuur

Hospital Human Research Ethics Committee

Tel: 27-21-406-6200 [bongani.mayosi@uct.ac.za] (021) 406-6338
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Assent Form for Children 8 years and older

We are doctors and nurses from Red Cross Childrens’, Groote Schuur Hospitals and
Tygerberg Hospitals and we are doing a study of hearts of children.

We would like to ask you a few questions about your health. This will not hurt at all and is
very quick.

If you agree to take part in this study, you will be helping doctors to know how better to treat
other children in the future.

You are allowed to say that you don’t want to be in the study. Nobody will be angry with you
if you say no.

Before you decide, you can ask us questions. If you want to be in the study, you must write
your name on this sheet of paper. This means that you are happy to be involved in the
study.

Child Participant:

Printed name Signature Date

Study doctor or research nurse:

Printed name Signature Date

Witness:

Printed name Signature Date

Principal Investigator: Concerns or Complaints:
Bongani M. Mayosi, D.Phil. Groote Schuur
Hospital Human Research Ethics Committee

Tel: 27-21-406-6200 [bongani.mayosi@uct.ac.za] (021) 406-6338

68




ADDENDUM 2: BASELINE QUESTIONAIRE

Global Registry of
Rheumatic Heart Disease

Baseline Questionnaire

INSTRUCTIONS

Please complete Subject’'s Initials on every page

1 [ [-]

F=first letter of first name M= first letter of middle name
L= first letter of last name

Please answer EACH question by marking
an X in ONE BOX on each line:
{unless otherwise instructed)

OR

By writing number(s) in the spaces provided:
OR

By specifying the answer on the line(s) provided

Version 2.0b - 2011 Mar 02
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Baseline Questionnaire - pumograpnies ~~ PAQE 1

1 —
IR IR IRERERER IR IO EEEE I
DataFax #1564 Plate #0110 Visat #0002

Subject 1D )

HEEREEEN et T

Cantrad  Subjact # F ML

Today's date: | |}‘L| ”m-:vlm”ﬂLl

PO o e PO s ==

2300 [ pae

LlFemas — |5 this participart pregnant? = [Ide  [Jves

3. Ethnicity: D:I {Plaasa rater & lacing page for codes)

4. Marital status: {check one ory)
[ Mewer mariad [ Curently mamisd [ comman lmwiLiving with partner
O widowed O seporutad

& 'What level of formal education hawve chack highest lewel g
(M younger than T years of age, check nﬁ"mwmmmﬂ’k mathear)

O kene O secandaryMigh schocitHighsr secondary O collegatinversiy
[ erimary O Trade schoalVocational schoal O] Unknown

E. re you ourrently employed?
O me

DYM_.Hmwh-Ilmmﬂuilmmmhmlnmml | | | | | | | |

(o coordinasing office
Wheat is the local curency? — — LG]D:D anky)

7.(a) During your working life, what was your main cocupation?
(k) Ploase indicate which group best desoribos your main ccoupation. Current or past daily activity

] Group i 0O @mpz [ Gows [0 Grouwp4 ] Groups [ Grows &
] Group 7 O Grwa [] Gouws [0 Group 1o [ Growp 11 [ Grouwg 12
DN“MM D Orthar:
8. Moasy remants:
Systole Dinstode
a) Blood Fressurs I | | |/| | | |rr-m-|g b Pulse rate Djjhnmmnn
) Waeight El:l:ll:llq ) Irragular riythm I:Ihlu- I:I"n\'.l:
o Hoigh -
Version 5.3 ol 1-Mard
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Baseline Questionnaire - Medicat istory ~ PAQE 2

DataFax £164 Plate £011 Visit #0072
Subject 1D )
HEEREEEE “itate L ]
Cantra#  Subjact # F ML

9. Presonting features: Status at the errollment visit

a) Symploms: (pleass mark () as appropriate)

O  ssymotcmnase O chest pain O  Aautine clinic visit
O Dyspnea [0 Fever O Palpitations
O Byroops O Fatigue O Ceher, Spacify.

B} NYHA class  — (ploass rafer to facing page for codes)
D | D 1l D n D w
10. Past moedical history: (As taken fom docior’s noles and patient’s recallaction)
Sowros

Dty documents: Additional Relevant Details:
No mailable

) Congestive heart failun O
Pmemnﬂfml * D'ﬁ!l’—-"l_l_l_UI.HJm_l O
o

. [] Mo
pmemeees B [TTTIJ] o

O No

o) StrokeTIA El*h—r-l_'_wr_l_”“,lm_l O
O No

d} Peripharal smbolism EIVH—h-l_l_m,_I_lLﬁJm_l O

O ko
omseroosrs Oew LT TIL]] o

O Ne
1) Irdactive endocarditis Elm—-l_l_l_l_”ﬁliJ O
o
. [ N

. [ e
npmeer B (T o

[] Mo
yssocaimena D= [T LTI o
R

O Na
i} Co-existing morbiditias  [] Yos—m= I_l_mr_l_| IﬁLrl O

Wersion 8 0T -Mardd
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Baseline Questionnaire - canist mpresaions PAQE 3

e ——————
IR INE INERUAEE P IRREENEREE ||
DataFax #164 P late #0 2 Visit #0002

Subject 1D

HEEpEEEE

Caniro# Subjact

11. Approximate date of first referral to hospital for RHD: | I

12, Clinicgl Impression: Status o tha snmolment vist

a) Valve Lesions

1) Mitral Vialve
Stenosis
Regurgitation

i) Aartic Vil
Senosis
Regurgitation

i) Tricuspid Valve
Stenasis
Ragurgtation

iv) Pulmonary Stenosis
Stenosis

Regurgitation

b Chnical swidencs of PHT
<) Evidence of infectve andocarditis:

) Congestive heart failure
o) Acute rheumatic fewer

Abseant Prasent - Mild

OooooOs OO OO OO OO0

O000Of OO OO OO OO

L1

INCLLIDED by
(| O
O O
O O
O O
ad O
(| O
O O
O O
Unclesar

OoOoono

yaar

mont dmy

Moderate Severs

[t a clinical Improssion is

o0 oo oo oo

[LL]

M L

S -3
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Baseline Questionnaire - ecacm Page 4
IRINE IREREEEE N IR AN 1
DataFax #164 Plate #0313 Visit #2

Subjsct 1D

Subj
LI L] nitate 1 1]
Cantrod  Subjact # F ML

13. Most recent ECG:
a) Was an ECG performed at this visit ?
Mo Wil be abtaining an ECG for this participart ?| | Mo oy sovction T4,
— you ng partcipant — o

[0 ¥es—p Complais sactions 13.b-0 when ECG obtained
C Yes__g Compraile seclion 13 b-o

PSRN i I = N = P

d) Abym: [ Sirws O] avriatfibeibation [] Atrial fuer [ Oher Dysriymia
&} Other camments (specify):

14, Most Rocont CXR:
a) Was a chast x-ray (CXR) pariormad within kst 12 months?
[ Mo —pe Will you be abtaining a CXR for this parsicipant? [] Mo —p 9o to seation 15,
[ tea_p Complais sections 14.5-g when CXR ahinined
O ves_,. Complate saction 14.b-g

oo L |1 N1 1

=]

— r— 1 CXA report avaiable: D Mo I:I Yos
e Mo Yes
d) Cardiomegaly o Od
&) Ploural effusion o 0O
B Pulimorary edefma o Od

gl Other comments (Spacily):

Please proceed to complete PAge 5 e

Wersion 24 ST -ardd
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Baseline Questionnaire - echoa Page 5
IRIAE IRERERER I I IR EN 1
DataFax #1464 Plate #0114 Vit #2

Subject ID

[T11 [T o I

Cantrad Subjact # F M L

15. Echocardiogram
a) Was an Echocandiogram (ECHO) performed at this visit?
[ Mo g Has an ECHO been scheduled for thisvisit? ] Mo __. Plaase Schedule an ECHO now._

[ vee—p Complals sections 15.b-m whan ECHO oblmined

O Yes g Complale sacfion 15b-m

EhnndnmdmmmEdnnw:l_I_H.J_”E%_H%l Report availatie: Ll Mo [ ves

Valve Lesions

b) Doas the patient have prosthetic vabes? U ne [ ves iy tyes. ploase mark (X) as sppropriate:
Mecharical  Bicorosthasis Details: (ag type or size)
Mitral O O
Mgt O O
Pulmanary O O
Tricuspid | [

o) Has the patent had an annuloplasty T L
D'ﬁn_—, lh‘mplnnuq:ucilyzuﬂii

[ Tricuspic
d Mitral Vialve Absant  Preserl g Mid Moderale Sewers (plaase refor fo facing paga)
Resgurgitatian O O | O O
Sienasis D D D D I:l

Flaasa provide gradient information in saction i, § and §i below, if the Mitral valve is prosthetic or stenotic:

Lo i mavac LT ] e
if) End-dimstolic gradient [T T I —
) Moan gradiont: I I -

Calcfication Owme 0O ves
Viegetations Ose O ves
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Baseline Questionnaire - echo2 Page 6
I
IR IR IRENEEEE NI R IR I
DataFax #164 Plate #0135 Visit #002
Subject ID _
(111 CI11] “eitaia 1]

Subjact £ F ML

) Aortic Vaive Absant FPresant . Mid Mocderata Severs (piansa reflar to hacing paga)
Asgurgitation O O O | O
Sterasis a O O O O

Please provide gradient information in secson i, i, iii and iv below, if #ie Acrtic valwe is prosthetic or stenotio:
T T— CIT ] me iooangragioms L1 T 10T T e
i) Valve arsa I:] .I:I:l om® W) Poak gradient |:|:|:| |:|:| mmHg

Calcification Ore O ves
Visgetntices Owa O ves
gl Tricuspid Valve Absant  Present g Mid Moderale Severs (plaase refar fo facing paga)
Aagurgitatian a O | O O
Stenosis I:l I:I I:I D I:I

Flease provide doppler gradient informasion below, if the Tricuspid valve is prosthetic or stenotic:

L., Doppler gradiants (in mran].rn:an]].[D End-diastalic D:DD:'

Caldfcation Ome O ves
Visgetations Ora O ves
Tricuspid vaive annulus Dj D mm
h) Puimarsary Valve Absent Presard g Mid  Moderste  Severs (plaasa refr fo facing paga)
Aegurgitation D I:I D D D
Stenosis O O 1 Il O

Please provida doppler gradient informaSion below, if the Pumonany valve is prosthetic or stenotic:

Ly Doppler gradiants (in mmibig): mD:DED meaan D:l:ll:l:l

Calcificaton Ome O ves
Visgetations Ome O ves

H 1 i-Marad
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Baseline Questionnaire - echoa Page 7

I INE IRRNENR INNRRNEREREE ¥
DataFax #164 Plate #0316 Vit #1002

Subjact 1D

Suibj
HEEpEEEE nitate| | 1 |

Cantre#  Subjoct F ML

i} Pulmonary hypertansion TR gradiert: D:I - I:I:I mmikHg

TR wekocity- D:lD:l mis

i Lt weritricutar dimensions LVIDd Dj_D mem
LVIDs |:|:I.|:I mm

k) Leaft vertricular sjection fraction: Dj.D'h
1} Ledt vertricular shortening fraction: Dj_ D %

) Lok e sor L]0 e
P A
wnorso [ ][]

n) Additional echa findings:

Sporlaneous echa contrast COue [ ves
Pericardial etfusicn Owa [ ves
Lo atrial thrambus Ore O ves g Dot
= I I I ™ A I
Thrambi ather than LA Cre Oves o Dewmis
e I I I I P

o) Furthar commants:

Wersion =3 A -Marad
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Baseline Questionnaire - echoa P&g\e 8

NN IRENNEE INEE INNNRREE §
DataFax #164 Plate #1017 Wisat #2

Subjsct 1D
HEEREEER

Carrirod Subjact &

16. Typical Echo fartures

i

Laaflet thickening
Cheedal thickarirg
Excessive leaflet motion
Festricied lsaflet mation
Calcification

Modulas

Vagetasons

Haookeay stick dedanmity

oooooooan

17. Likelihood of AHD [ 8o

AHNDOR

Subject

ML

e o it Flac ugailation irncibd I

oono

Seen in more than 1 plane
High welosity doppier = Imis
Regurgitation jet lang of >=1cm
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Please proceed to complete PAge 0 e
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Baseline Questionnaire Page 9

JHINE IRRNEEE NN INNUREREE ¥
DataFax #164 Plate #0158 Vit #1002

Subject 1D

Subj
HEEREEER mitats || | |
Cantrof Subjct F F ML
Madication:
18 Sscondary prophylaxis

a) Approaimate date of commeancing
secondary propiylaxis:

|_|_|_|_|y'|.r %L,Jl%y_' —= [Jm Oero

by Currently on sascondary proghylads: [ Mo (Pleass proceed o guastion 15)
[J Yes —= Spacify: [] Benzathine panicilin

O Ol ageants
i) Banzathine penicilin doss ~ —= [ awkly Clawty T 2wty

Mo of injections received] in $he past year:
{ Acconding to reconds! Fryskclan s estimain)

*: adherence .
[ Soa tncing pags for cakoulason) :
iip Orad agents: (mark (x) as appropriate)
O ol penicillin O cithers
(speciy compound (spaciy compound
and dosaga - and dosaga)-

No. of oral prescriptions fillsd in past year:

{ Acoording fo Physiclan’s estimabe) D:D

%% adherance
{ According fo Physiclan's estimabe) I:l:l:‘ %

Please proceed to complete Page 10 oo
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Baseline Questionnaire Page 10
e —
IR INAE IRENERE IEE R IR NEEEE b

DataFax #1564 Plate #0319 Visit #0002

Subject 1D

LI LT “mitaia [ ]

Cantraf  Subjoct & F ML

14. Oral anticoagulation
&) I patiert in sinus thythm? (] No ECG mailable [ Mo [ es
[ v {Pisass procasd o guestion 20.)

If i, has oral anticcagulation bean prasoibed? [] No
[ ¥as (I yes, pleass provide details below)

O wartarin — i) How mary measurements of INR hawe been padormed in the last & months?
Onone [l1a Clas [Oas

i) Is patient sware of what hisher INR should ba?

O e
O ts —= fyes whatisthemgaenn? [ [ [ | = [ |.[ ] ]
(Apcording 1o patiant)
i) Last three INR values:

000 —  owe[]
2-D|:|:| — Dated: | |
+ .11 —=  omeal]

O Acanicounaions
O aspirin

0. Other medication: (Please mark () as appropriate)
o Yos

a) Beta-adrenangic blockers
b} Calcium channel blockers
o) Diuratics

dy ACE inhibitans

&) Antizrrhythmics

1) Digeadn

gh Contraceptives

hjy Othans

OooooOooan

i

OO0o0ooOooan

Wersion =3 A -Marad
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Baseline Questionnaire P‘EIUE 11
I
NN IREEERE IR IR EEEE §
DataFax #1564 Plate #020 Visit #2

Subject ID

HEEREEEE e T 1]

Cantref  Subject # F ML

21. Does the participant have Poor oro-dental hygiene: One Cves
(irciuding dental caries, gum dissass)

Completing guestion 22 iz optional-

22, HIV Status: [ Megative [ Fostive [ waknown [ non-dsciosuwrs

Flaasa provide details below if information avaiable:

a) Opparunistic infections: [ me O] ves . Dotails:
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¢} CDd count or % at diagnosis: ED:D anuuf:i.;nul'szl | ;rlurl || mnl:nm” mly |

on [T
dj Miost recerrt CDd Count or %% D:D:l DmeD-t-ernu'%:I_l_l_l_l I_LE”%_I
oar man ¥
o [T
a) ARVe [ Mo Dm_pﬁmphunmptmﬂumiunfmmmm:l_l_l]uTu I_nlnn_ﬁ“%y—|

)y Cnher comments including regime:

Repart P pae: [2[0] [ [ [ J[ [ ]
Print Last Nams | mitiaal

Wersion k3 vl 1-Mar<l
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ADDENDUM 3:

CHADS; AND CHADS;VASc RISK FACTOR DATA SHEET

CHADS: score frequency of variables for GSH cohort

Risk Factor Present Absent

CHF (recent)

Hypertension (history of)

Age 75 or older

Diabetic Mellitus

Stroke/TIA

Maximum score

CHA:DS;VASc score frequency of variables for GSH cohort

Risk factor Present Absent

CHF/LV dysfunction

Hypertension

Age 75 or greater

Diabetes Mellitus

Stroke/TIA/TE

Vascular  disease  (prior

MILPAD, or aortic plaque)

Age 65-74

Sex - female

Maximum score
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ADDENDUM 4: FOLLOW-UP QUESTIONAIRES

Global Registry of

Rheumatic Heart Disease

12 Month Visit Questionnaire

INSTRUCTIONS

Please complete Subject’s Initials on every page

F

L

F= first letter of first name

L= first letter of last name

M= first letter of middle name

Please answer EACH question by marking

an X in ONE BOX on each line:
(unless otherwise instructed)

X

OR

By writing number(s) in the spaces provided:

8

OR

By specifying the answer on the line(s) provided

Version 1.0 - 2011 Aug 01
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12 Month Follow-up Visit - msasumss Page 1

Dwislax
Subject 1D
Subject
T 11 T 11 nitials ||| |
Cantres Subject# F ML
Vsl dats: HEEEEEER
rear month o=y

1. Vizit and medication adharance:
Did paricipant compilate follow-up clinie wisit?  [Tho . ¥n0, compiets the rest of Question 1

O ves

D Information cbiained by iziephone visit — Comtinue o complsde e s form

[0 mtormaten cotained swougs mird party — Date info abtaned fom S pany | | || | || | |
flLe. famiy piysician, medical o) year manih day

Family Relative or
[ Fuysician [ Foeng O omenspegns

D FRefuses Further Farticipation —= Wil participant agres io beiephonemall follow-up ™ [:lm-s- Continue o Fofow

. Compisds infbrmation for Wis visT
[T mo = and contact Progsct CMice

0O o mwmmnmmmrmrrMMJmmmmcmm
Was primary coniact personfelative conacied? [ves [ Mo == {Tfno, please do sof
Was primary care physiclan contacied? OOves [0 Mo = iffno, please do sof

D Disd = Compesfe and Fax Death Resot

2 Contact information Updaie: Has anmy of the following Irformiation changed for this parispant since theil @s vet

Mo Yes
a) Name o o
) Hospital # 0o O It "Yes" 1 any of these, please complets
&) Home Agdress/phone; Work Phone; caipnone (] [ the “contact detalls repor”
) Primary or Secondary Contact Person o 0O
) Loeal Physiclan OF Clinic o 0O
3. Measurements:
Sysiolic Driasolic
&) Blood Fressure I I I | I | | |nl|1l-lu ) Pulse rate [EDbemymln

o) Welgnt LT T 10 ) imeguiarhymm | Mo [ ]ves
€] Halght I:Ijj .Dcm
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12 Month Follow-up Visit - outeomes

Page 2

Dwialux

Subject 1D

HEEpEEEN “nitars L1
Cantres Subject # F ML
4. Status af the current visit
a) Sympioms: (please marn (X) as appropriate)
O Asymptomate O chestpan [0 moutine cinic wistt
1 oyspnea 0 rFever [0 paprations
O syncope O Fatgue O omer, specity:
b WY HA class e [Di2352 refer to facing page for codes)
Oy O O Ow
5. Evants: [As taken from 0octor's Notes and patent's rcollection)
Kumber
Moo ves _of Raports Repart
a) Congestive Heart Falure ] O L] Lifzf T ] [efzf |1
b) STORETIA O O I:[ Ll [ | [tls] | |
¢) Hospitalization | O L] Lelel 1| [fel 11
) Major Bleading o o [l sl [ [sl [ ]
€] Infective endocandiis O O D el [ | [odsl [
1) Prosthetic Vaive Thrombosts (] O D Lefzf || [Dolg] [ ]
Py ——— R R | Lifal [ ] [odsf | |
h) Valvuloptasty O O D L2fa] [ | [2]o] [ ]
1) Valve surgery o O [] L2ftf T | [2[o] ]
) Systemic empoilsm O O D lz]a] | | [lzlz] ||
k) Afal Fibrilagon / Fuster [ O D (2l2{ [ | f[2f=2] T ]
& Pregnancy: {For Women Onéy)
Has this parficipant become pregnant since her last visit? [ Mo
[ ves_y» ragraney meport 118 [ |

I H-Aprid
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12 Month Follow-up Visit - ecacs Page 3

CwiaFax #E4 Plats #0HN Winl 000

Subject ID

(T11 [IT111 e 1]
Centres Subject #

F ML

7. Most recent ECG:

3) Was an EC parformed at this Wish? (ECG I5 only reguired i clinically indisated)
] Mo g, il you be obizining an ECG for this participant?[ ] Mo __, g0 fo section 7.

[ ves—p Compiet sections 6.0-e when ECG abained
O ves_,. Compiee section d.b-e

b) Date: ¢) Source documentation avallable: [ o [ ves
ENEEEEEE

dyRnythm: [] sirws [0 atrial mommation [ asria mutter  []  Omer Dyshythmia

& Most Recent CHR:
3) Was 3 chest x-ray (CXR) parmomed wilin I35t 12 months? (CXR 15 onily FEquied i cinicaily indicated)
[ Mo —pe ¥l you be obizining a CXR for fis participant? [] Mo —, g fo section &

[ ves_y Compiete sections 7.0~y when CXR obfsined
O ves,_,, Complete section 7.b-g

b) Date: HEER ¢ ) CXR report avallable: Ouo [ves
year |%‘I'l_L-Tlm Vs

d) Cardiomegaly o oOd

&) Pleural effusion (I

) Puimenary edema o 0O

g} Other commesnis (Specily):

Please proceed to complete Page 4  ———je-
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12 Month Follow-up Visit - schoa Page 4

Dwinfux #1046 Fluta Wi Wm0

Subject ID

(T TT [T etz (T 1]

Contrest Subject#

9. Echocandiogram
3] Was an Echocandiogram (ECHOY) parformed at this visht™
MO Has an ECHO been scheduled for this wisit? MO Plesse Schedule an ECHO now _
— —

I:I Yes—p Compieie seciions 8.0-m whan ECHO obiakned

O ves_, compies sacton 8.0-m

Dateurrmstreoe-lnﬁunrepu’tzl |m| | |Im—m|'r||1'|'—| Repotavalaoie: [l mo [ ves

Valve Lealons

b) Does the patant Rave prosthetic vaves? [Tne [ ves . iryes. pleass mank () as appropriate:
Mechanical Bloprosthesis Detals: (eg type or size)
Mitral O O
Acrtic O O
Pulmanary O O
Tricuspid O O

c) Has the patient had an annuioplasty? [ Mo
[¥es . Wes, piease specify:[ ] Mial

O Tricuspi
d Mitral Valve Abcant  Presenl . M MOOerale Sever (piease neferio facng page)
Regurgitasion O O O O O
Stencsis (] O O (I O

Piease provide gradent Information In section 1, | and 1 below, if the Miral valve |s prosthetic or stenodic:

Lo gmave: DD:' om?
Il Eng-dlastolic gradient I:l:l:”:l:l mimHg
) Mean gracient [T T LT g

Calcficaion Oue O ves
vegetations Owme 0O wes
Nersicn 1.3 Wi -Aprad
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12 Month Follow-up Visit - echoz Page 5

Cwialax #E4 Ploin #0HE Wil WO

Subject ID )
[TT11 [T e T
Centrest Sutject ¥ F ML
T) Aortic Vaive Absant  Present .. MId Moderaie Sevane (plesse referio Ssong page)
Regurgiaton O 0 O O O
Stennsis O O O O (|

Please provide gradient information In section |, I, Il and b below, [ the Aoric vaive Is prosthstic or stenotic:

Lge 1}Jetvelociy: DD:‘ mes NI Mean gradient |:|:|:||:|:| mimHg
W) Valve area : DD:I om? V) Peak gradiant I:D:”:D mimHg

Calcification OO0 ro [T ves
Vegetations Owe O ves
) Tricuspid Vaive Abgent PrEGent _ g MId  MOOSTAE  SEVETE (ple;se referin facng page)
Requrgitatan O O O O O
Stenosls O O O O O

Please prowide doppier gradent Information Delow, IT the Tricuspid valve s proethetic or stenotic:

. Dopplergmallsﬂnmmﬁglinum[l:lj_lzlj WI:I:I:ID:]

Calcteation One OO ves

Vegetations COme [ oves
i) Puimonary alve Absent  Present = Mid Moderale  Seweng (please refier o facing page)
Requrgitazon O O O O O

Shencels O O (I O O

Please provide dopgier gradient Information Delow, I the Pulmonary valve s prosthetic or stenotic:

Ly Doppler graents prmmesgy peakl | | || | | mean| [ [ [[ [ |

Cakificaton Owe [0 wes

Vegetations Owe O ves

Warsien 1.9 HAApe 0
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12 Month Follow-up Visit - echoa

Page &

Subject 1D .
[(T1] 1111 =
Cantres Subject ¥

I} Pulmanary hypertension TR gradent: D:H:':l mmHg

TR velndty: Djl:l:l ms

|} Let ventricuiar dimenslons LviDd I:I:]D mem

s L L[ ] o
K) Left venticutar ejection fraction: I:I:ID %

I} L vemtricuiar shartening Sraction: D]D %

m) Left atrium AL Dj-l:lm
e LTI
sorore: [ ][]

n) Additional echo indngs:

i1
CLLI
F M L

Sportaneous echo contrast COue Oves
Percandal eflusion Cwo [Jves
Left atrial thrombss Cwe Oves o Detais
= ™ -
Thrambl ather than LA Owe Oves — o Detais:
e I I I I I P
0} Further comments:
Nersicn 1.3 Er-Aprd

88



12 Month Follow-up Visit - meacation-1

Page 7

Subject 1D

Cantres

Subject &

Medication:

10. Secondary prophylaxis
3) Has the participant ever used secondary prophylaxis:
[ Mo (Please procesd to question 5)
CJves —a= Specity: []Benzasthine penidilin
[ cvai agents

Subject
Initials ED:I

M L

— 3= specty: [ cusmenty on secondary propnytaiss
[ Past use of secondary prophyiaxs

b)) Approaimate date of commenicing
secondary prophyians:

| — Ome Oeo

yoar

) Benzathine peniciiin dosa. —= [ wky

MO Of Infections necalved In the past year:
{ According to reconds! Fhysician's sstimane)

% adherence
i Bee facing pepe for cakculafion)

Wl Oral agents: (mark (x) 35 appropriate)
O oral penicilin

{specty compound
and dosage ],

No. of oral prescriptions: Nlked In past year.
[ Aooonding bo Physidan's estmaie)

% adherence
[ Acconding bo Physidan's estimaie)

monty

(ETY

gay

O 2wy

[T T]
[LT]=

O others

{specty compound
and dosage ]

[TT]
(T =

Please proceed to complete Page 8 —f
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12 Month Follow-up Visit - sedeation2 Page 8
T I LI R L

Subject ID

[T11 111 e T 1

Cantres Suhject# F ML

11. Oral anticoagulation
a) Is patient In sinus mythm= (] Mo EcGavaianie [ wo [ ves
O ves jPlease procesd fo gueston 13

It no, has oral anticoagulation been prescribed? [ No
I ¥es it yes, pisase provide detalls balow)

O Warfann —e= [} How mamy maasurements of INR have besn performed In the [ast & months?

Onone B3 Oses O-6

) I patient aware of what hisher INR should be?

Er:s — yes, whatisthetagetirr [ ][ [ | w© [ -] ]
{According to patient)
) Last three INF values:

LT = e[ T[T

IEREE N
+[J.[T] — o[ [T] ILLILL]
s[].[ ] — emea[ T T ]CT]
o mosth day
O Acenicounaione
Dhsplnn
O others secn-
12. Other medication: (Please mark (3] a5 appropriate)
No Yoo
a) Beta-adrenergic blockers. [ ] O
bj Calium channe! blockers [ ] O
) Diuretics | O
d) ACE Inhibitors O O
&) Antiartythmics O O
1) Digean 0 0
q) Contraceptives O [ specn
hj Cthers O [ speca-
Warsien 1.0 HAApe b
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12 Month Follow-up Visit - av Page 9

Subject ID

(T11 CT 111 e LT

centre#  Subject# FML

13. Does the parficipant have Poor oro-dental hyglens: [ ThHo  [Jves
{Including dental cares, qum Misease)

Completing question 14 is optional:

14 HIV Stafus: [Ouegatve [] Posve [ vrknowm [ non-dsciosure

Please provide dietalis below IT Information avallabie:

a) Opporiunistic Infections: [ uo O ves __p et

H)WHIVWWE.WHOCII‘IGISBQEI-MEEI DatEWWHDml | I || ”

e mondt  day

¢} CDd count or % 3t diagnosis: I:l:l:l:l EDEEDTHBQIDHS:' | ylrl || mln'm” ﬂlr

or[ ] ]*

d) Mast recent CD4 Count or %: I:I:I:I:l Dﬁemt:mmntor%:l |rur| | | “ ! |

or[ [ =

gparvs [dwe [ ves _bmyas,measeptmﬂemm‘wmwml_l_ylw_l_' I%“%l

1) Other comments Including ragime:

Parson Complieting
Report pates 20| [ 10 [ [ 1 |
Print Last Name Iritial

Wersicn 1.4 bl T ]
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Global Registry of
Rheumatic Heart Disease

24 Month Visit Questionnaire

INSTRUCTIONS

Pleaze complete Subject's Initials on every page

@joj

F=first letter of first name M= first letter of middle name
L= first letter of last name

Please answer EACH question by marking
an X in OME BOX on each line:
{unless otherwise instructed)

OR

By writing number(s) in the spaces provided:
OR

By specifying the answer on the line(s) provided

Version 1.0 - 2011 Aug 01
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24 Month Follow-up Visit - sssurs Fage 1

Remedy #164 Plate #030 Wisit #004
Subject 1D )
(T11 [T111 S LT
Centres Subject # F M L
watase |11 T I
year month day

1. Visdt and medication adherance:
Did partcipant complete follow-up cinie visit?  [Jwe . ¥no, compiete the rest of Question 1

[T s

[ information cotsmed by teephone szt — Continue o complete Se Wl form

[ erormabon cotined srough mir party —» Date info obdained #om 3rd party | | || I || | |
fLe. famiy pysician, medical reooro's) year manth oy

Family Reiarfe or
= [0 Fmypmesn [0 Erieng [0 omeyzspegma

[ msfusas Furmer Farticipation — Wil participan: agres to tsiephone/mall follow-up ™ [] ves — Continue 2o Fovow

. Compicde infbrmation for fils visT
[T mo == and contact Protect Omoe

[0 Los memmmmmrmwmmdmmmcmm

. Was primary contact persontelatie contscted? [ ves [ Mo — rng, pleass oo so)

> IVar primany e physiclan comtsoten? Owes O mMs - ifno, pleaz= o zof

[ Disd = compists and Fax D=ath Repovt

2 Contact information Updats: Has any of the following Information changed for this paridpant sincs hair i3st vsit

Mo Yes
a) Name o 04d
b) Hospital # g o It “Yes™ 1o 3y of thace, plaase complet
¢ Home Adrassiphane; Work Phone: CefPhone [T [ the “contact detalls Fepart
) Primary or Secondary Contact PErson o Od
&) Local Physician OR Clnic o 4d
3. Measurements:
=] C Diasholic
apoogrresse L L | 1L L] | pouserse |1 | | pesmmin

o) Welght [TT]1 e o imeguarrmymm [ mo  [Jves
E) Haight [D:I .Dcm

Wersien 1.3 I H-AugH
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24 Month Follow-up Visit - outeomes

F'a.ge 2

Wisit #004

Remedy #164
Subject ID

Centres Subject ¥

4 gtgbys of the current vislt

Plate #031

a) Sympioms: (please mark (X} a5 appropriats)

O Asymptomatc
O oyspnea
0 syncope

O Fever

O O O Ow

O chestpain

O Fasgue

O routine cinic vist

O paprations
(O omer, Specity:
b} MYHA class  —m- (please refer to facing page for codes)

5. Evente: [As taken from doctor's noles and patient's recollection))

Mo
a) Congestve Heart Falre [
) STORETIA L
&) Hospitalization O
d) Major Bleading O
£] Infactive endocardits O
] Prosthitic Vaive Thrombssts [
g) Acute Rheumatic Fever [
hj Valvulopiasty O
1) Viaive surgesy [
) Systemic emiollsm O

K) Afial Fibriation | Futier [

& Pregnancy: (For Women Oniy)

OOo0Oo0oo0oDooooaoOo g

B F
§

DDDDDDDDDDDE?

Subject
Initials

LT 1]
F M L

Has this partigipant become pregnant since herlastvist? [ Mo

Report# Reports
2] T 1 [afz] []
Uizl T | [=f ]
CleT T 1 [l T ]
Us] [ (ffsf [ |
sl T 1 [afs] ]
Gl T 1 [Ofzl ]
el T 1 [fa] ]
[2[o] T ] [=]o] ][]
DT T T [0 T
23] [ | [z[z] ]|
2[z] T ] [z[2] ]

[T e Sragrancy Report

HAH-Aug8
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24 Month Follow-up Visit - ecomes Page 3

Remedy #164 Plate #013 Visit #1004
Subject ID )
(T11 [T111 s N
Cantres Subject # F ML

7. Most racant ECG-

a) Was an ECG pesformed at this vish? (ECG is only reguired i clinically indicated)
] Moy W¥iIl you be cttaining an ECG for this participant?[ ] Mo __y. £0 10 s2ction 7,

O Yes—p Compiete sections 6.0-2 when ECG obtained
O ves_,, compiete section a.p-e

b) Date: u%J_II%_HAﬂ_I £} Source documentation avalasie: (L mo [ ves

dyRhythm: [] sirws [ atrial mommation [ sz nuiter [] Omer Dysmyihmia
&) Crther comments (specify):

. Mozt Recent CXR:
3) Wias a chest x-r3y (CXR) pamonmed wilin |35t 12 momthsT (CXR i5 only requied Iainically ngfcated)
[ #40 —p WAl you be obisining & CXR for fils participant? [] Mo ,—p. g0 fo section &
[ Yes_ Compiete sections 7.0-9 when CXR obtained
[ ves_, compiee sacion 7.09

b Date: I Imrl " ! " El © ) CXR report avaliabie: DND D‘\'Bs
d) Cardiomegaly

) Plewral efusion

1) Pulmonary egema

g) Other comments [Specify):

OO0O#
OO0

Please proceed to complete Page 4 g
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24 Month Follow-up Visit - Ecso-1 Page 4
IR IR IREREREE I LI REEN I
Remedy #1084 Flate #014 Visit #0104
Subject 1D

T T e L1 ]

e Sutjert &

8. Ephoeardiogram
a) Was an Echocandlogram (ECHD) performed at this visi?
E[ Mo —p Has an ECHO been scheduied for this wish? J:I Mo —p Please Schegule an ECHD now...

D Yes—p Compleds seciions Sb-m when ECHO obiained

[T es, . Commpete sscion B6-m

Duzurmmms:mnputl_l__lJlﬁL‘_“_l_l Feportavaliabie: [l o [ ves
o e

‘Valve Leclone

b Does thee patans fave prosthetc vanes T One O wes g I yE= piEnme mark (X) &3 approprate:
Mechanical  Bloprositesis Diesails: (2 bype OF Size)
Ml O O
Aartic O O
Fulmonary D I:|
Tricusgid O O

c) Has the pafient had an annuicglassy? [ Mo
Yes g EVEs, piemse spectty| ] Mer

Tricuspid
d Ml Vahe Absent Present —_— Mid Modersts Sevene |pieddes reter b lRcing page |
Regurgitation O 4 O O O
Fr— O O | O d

Flease provide gradient informadon In section |, 1 and B below, © the Mial vaive = proctivedio or sbenotie:

L 1) A Dl:lj e
I} End-dlasioiic gradient: D:l:“:l:‘ mmH
) Meam gradent [CTTILT e

Calcication Ose O ves
egembions Owua O e
Va8 [or—
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24 Month Follow-up Visit - echos Page 5

Remedy #164 Plate #015 Wisit #004
Subject ID )
(T CTT[] sz LT

Ceanfres Subect#

1) Acrtic Valve Absent FPresent g Mid  Moderale  Severs (please referso facng page)
Requrgitason O O O O ()
Stenosis O O O O O

Please provide gradient information In section 1, I, Il and Iv bakow, IT the Aoric vaive is proetnetic or stenotic:
Ly 1}Jetveloctty: Dl:l:l mis  NlI) Mean gradient I:':':H:':l mmHg
I} Vaive area : DI:D o W) Peak gradient ED:ID:‘ mmHg

Cakemcation OOme Oves
egetations Ome Oves
4 Tricuspid alve Absent Preseni g, Mid Moderale Sewana (please referto facng page)
Requrgitaton O O O O O
Stenosls O O [ O O

Please prowide dopgier gradient Information Below, If the Trcuspid valve is prosthedic or stenatic:

[ Dopplergmmﬂnmml-lgpcm[]:l],m WD:DDE

Calaseation Orwe [T ves

Vegetations (Ome [T ves
) Puimonary Vaive Absent Presen . MIJ  Mogerdle  Sever (piemse referts ftacng page)
Requrgitazan O O O O O

Stenosis O O O O O

Please prowide dapgier gradient Information Below, If the Puimonary valve s prosthefic or stenotic:

L,_nuppergaaenbs.;lnmmm;pea| | I || | I mean| | | || I |

Caldification Owe O ves

Viagetations Ome O ves

Warsien 1.9 Hit-Aued
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24 Month Follow-up Visit - echoa Page 6

Remedy #164 Plate #016 Visit #004
Subject ID

Subject
EEEE e (T

L]
Canfres Subject#

1} Pulmonary hypertension TR gradient [DD] mmHg

TR velodty: D:ID:l m's

) LeRt veniricuiar dimenskans LviDd I:I:I-Dn'm
wos L] [ ]

k) Left ventricular ejection fracion: I:I:I-EI %

I} Lest venricuiar shortening faction: D:H:l 5%

m) Lest atrium AD: Dan'm
w L] [

N Addional echo findings:

SpOrtaneous echa Contrast Owe O ves
Percantal efusion Cmo [Jves
Let atrial thrombus Owe OOvwes o Detais
L seel [ [ W [ [ [mm
Thromol other than LA Owe Oves o Detas:
| o oseet | [ [ ] Jom

o) Further comments:
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24 Month Follow-up Visit - mediations  Page 7

Remedy #1684 Plate #018 Visit 2004
Subject ID

Subject
11 [T 11 e I
Cenfes Sufysct 3 F M L

Medi cation:

0. 3ssondary prophylasic
a) Has e participant ever used secondary prophylaxis

ki fPreas= procesd to queston £
[es —p= cpecty: [ | senzathine peniciiin
[ crai agents
— = Cpectty: [| Currensty on secondany prophyiais
DmedeMﬂm

b Approximate date of | ol
]un:ﬂhdurj :mmm e |_|_|_|_I|_I_“1'I»‘—| —_— Dlul DF.G
voa ] }

I} Benzamine peniciin dose —a= [ ] 4wy (T ] [T 2wy

No. of injeciions received In the past year
| Aaoonding Do recnds) Phrssan's estimats | []:':I

‘% adhen=nce:
%
{ San g page oty || | |

Il Cral agents: {mark {x} as appropriate)

L] oral peniciin O others

N of oral prescripions flied in past pear
{ Aoonrding 1o Physician's ealirmals) D:D

kel I I
! Mg 1o Prosiciar's satirnate)

Please proceed to complete Page § p——

4t hagedr
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24 Month Follow-up Visit - Mescasen.2 Page 8
IR IR INERRERIBR L INREEEE 1N
Remady #1684 Plate #0190 Visit #004
Subject ID

Subject
HEEpEEEN el I
F M L

Cantes Suti=ctE

11. Oral antlocaguistion

2 s patient in sinus rhytm? T Mo ECE avalable [1mo [ ves
[ ves iFiease proceed fo quesiion 13)

F no, has oral anticoagulaion been prescribed? [ Mo
[ ¥ it yus, piease provide detals beiow)

[ warfarin — = 17 How many measurements of NS have besn parformed in the st & months?
Ouere 2 Oas O-=s

I Is paflent aware of wihat hisfer INR showld be™

O mo
[ ves —= i yes, wiat |s e bnges MR T DD:' o Dl:l:'
iAccording to patient)
) Last three INF vakses:
w11 —= e[ TTTITI[T]
— R
=[] —= e[ [T
- o dey
+[J.[1] —  omee[ [TTITI[T]
- ey iy
O acenicoumaione
[ Aspiin
O omers specne
12 Oifver medioation: (Fi=ass mark (X) a5 appropriabe)
Ho b
2] Betr-adrenengic biockers L] O
b) Caiclum channel biockers [ O
) DlureScs D I:I
] ACE Inhibitors O O
] Antamymics O O
) Digoxin O O
g Contraceptives O O zoseste
B} Otheers O O sy
\eamion 1.8 [ ae—
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24 Month Follow-up Visit - vy Page 9
IR NN IREREEE IR IREEEEEEE 1N
Remedy #164 Plate #020 Visit #004
Subject ID

1 O nitsis 1]

Centreg Sutjscr s

1% Dowec thve partiolpant hawe Poor oro-dental hyglens: |:| No D‘ﬂs
(induding dentsl canes, gum disease)]

14 is optional:
14, HIV Btarhsc- O megesve [ Fostive [ uvnimown [J non-misciosure

Flease provide detals beiow H informadon avallabie:

) Opportunistic Infeciions: O ke O ves . Detais:

[h)lfHNpuﬂﬂre.WHoChtalshneH\':D:' Dme-uif'ﬂHC-mnn:l | I | Il I ” I I
= A

iy

c) GO count or % af diagnosis: D]:I:l Diat= ufdhgrm-sls:'_l_l_'_l I%“T_I
i ¥

) Klost repent T4 Count or %: D:I:l:' Du‘lzul”cnuf-nmrtm'%:l | ! | | ! ” _
¥
o[ T I

&) ARVS: D Mo D Yoz g I s, mmmnmdcmmujlv_l_' ‘_mlm”_ﬂl—’
¥

i Other comments Including regime-

Print Last Marme Initial
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ADDENDUM 5: EVENT FORMS:

ATRIAL FIBRILLATION

Global Registry of
Rheumatic Heart Disease

Atrial Flutter/ Fibrillation
INSTRUCTIONS

Please complete Subject’s Initials on every page

FlIM||IL

F= first letter of first name M= first letter of middle name

L= first letter of last name

Please answer EACH question by marking
an X in ONE BOX on each line:
(unless otherwise instructed)

X
OR

By writing number(s) in the spaces provided:

1118
OR

By specifying the answer on the line(s) provided

Version 1.1 - 01 Aug, 2011
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Atrial Flutter or Fibrillation Page 1

I INN IRREN AR AN ) Reports 2121 ]

Subject ID

(T TT [T etz (T 1]

Contrest Subject#

toateotonset | | [ | [ | [ ] ]
b= month o3y

2. Was Patient hospitalzed?

[T Mo —p Where was the AF diagnosed? [ Doctor's OMce
1 Emergency rom / cutpatient department
[ otner- specty.

D‘r‘es-—rmssimdamsl |n|n | ||m!m|| qu |

SNV i o I

3. Is BECG avallable?

O me (] ves  —= was the atnal nomaton connrmead by ECG7 [ Mo O ves
aj[EOGDatE' Imlr I ”m!_ﬁ" :Lr| b} Soure documentaton avaliable: [ Mo [ ves
c)Rhythme [ Amaifbeiiation [ atraifutter [T Oher dysshythmia

Ly [T cowonic
T intarmittent

o) Other comments (specity’:

.
4. Maximum haart rabe racorded | D:I:] peats /| minute
5. Was Ventricular funcion assessed?

we — cobar
(0 ves —s Compiste(3)0Rb)
No  Yes LVEF ERMA: Equilorium radionuciide
aErws [ [ — |:|:|:| % MuCiea angiograpiTy
MO Yes LVEF LVESD Inmm  LVEDD Inmm
meeio O O — [[[ % o [T][] I}
Nersicn 1.9
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Atrial Flutter or Fibrillation Page 2

I!Ihn!'u-l!ﬂl I II I Lgl.nml I I II I I Report & E..
Subject ID

(111 [T 1] “mioais LT 1]

Cantres Subject ¥

6. Complcations accompanying the episode of Atral Flofilation (Please mark () on all hat apply)

[ peath = Compiete 3 death report.
[] congestive Heart Fallore  —pe Compilete 3 CHF report and enter the = here: EI:I:‘:‘
O] stroke —» (Compiste a stroke report and enter the # here: I:D:]:I

(] other Embolic Event ~ —me Complete 3 systemic emboilsm raport and enter the # here: EI:I:D
[ other piease specify:

7. Wias the patient cardioverted?

Mo Yag
O O [0 sectica —+ [] Suecessu
O unsuccesshs
[ cremeca — [ Successu
O ursuccessna
5. Treatment giver:
O calcum Channel Blocker O oral anticoaulants
O  Beta siocker 8 Hepann
[0 Amiogarone O oigialis
O mcopidns (1 aspin
O clopidogrel O other antiamythmics
O sotao
O other Fieass Spedny:
Person GCompleting - 2|0
ey sae 2] TICTICL]
Warsien 1.4 HH-AugH
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EVENT FORMS:

STROKE

Global Registry of
Rheumatic Heart Disease

Stroke/ TIA

INSTRUCTIONS

Pleaze complete Subject's Initials on every page

[E1 [ [-]

F=first letter of first name M= first letter of middle name
L= first letter of last name

Please answer EACH question by marking
an X in OME BOX on each line:
(unless otherwise instructed)

OR
By writing number(s) in the spaces provided:

il

By specifying the answer on the line(s) provided

Version 1.0 - 01 Aug 2011
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Stroke/TIA Page 1

IR IBR IR A AEE 1 ) reports (1121 1]

DataFax 8164 Plak #1103
Subject ID )
(T [T 111 e T
Cantrest Subject # F M L

Diagrosks (ses facing pages for definiion and, choase onfyeney L] sroke [ A

mmmml IRLI | Im“le Time: D:H:I:Imww

1. Was patient hospitalized from this StrokeTia? [T No

O m—pcmmmmmm

2. Siatus at 7 days or dschange, whichever |s eanlest, after sirokaTIA:
[Select best description at T days or discharge, whichever Is eanlest, aher sokeTIA)

Full racoveny from all symploms

Persistent sympioms which do not imit the patient’s funcional status.

Some functional Impairment Dt pasient ¢an manage all acevites Independently
Patient nesgs Nelp fom anciner parson io paronm everyoay actvies

Patient Incapaciated, unabie to perfom everyday acthities Sven with halp
Desih —= Compiete deaih report

3. Was 3 CT scan, MR or autopsy done o confirm diagnosisT[] Mo

[ Yes—m= Specify andretain —a=[] CT
reSvant SoUNcS doos D MRI

[ Autopsy Raport

OoOoooOonon

4. Final dlagnosis: (at time of completing the form)
O  ceretral intamtion {confmed by CT. MRI of autopsy)
L"‘Dla:ula’lnm [0 Lame astery intaret [ cartioembobe intact [] Unelassimad infarct
Full recovery from 3l symptoms
Persistent symgtnems which do not imit the patient's funclional status
Some functional Impaimmeent but patent can manage all aceVites Independentry
Patient ness help Som another parson 10 PEMOAM everyday aciities
Fatient Incapaciated, unable o perform everyday acthities even with help

OoOooOoOod

Parson Completing A
o S oae [Z[0] T T[]

Version 1.4 I Al
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EVENT FORMS:

SYSTEMIC EMBOLISM

Global Registry of
Rheumatic Heart Disease

Systemic Embolism/Thrombosis

INSTRUCTIONS

Please complete Subject's Initials on every page

1L []

F=first letter of first name M= first letter of middle name
L= first letter of last name

Please answer EACH question by marking
an X in ONE BOX on each line:
(unless otherwise instructed)

OR

By writing number(s) in the spaces provided:
OR

By specifying the answer on the line(s) provided

Version 1.1 -01 Aug 2011
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Systemic Embolism/Thrombosis Fage 1

IR INR IRREN R AR reporte (2131 |

DasaFan #1164 Flax 8111
Subject ID
Subject

[(T1] [T 1] initiatz | | |
Centre#  Subject# FuL
1. Dals of diagnosis: HEERENEE

Tear N aay
2 Dats of onast of symptoms of artertal thrombosis: | | [ [l |

vear monm amy

3. Number ofeplaode: [ ] st [ Second ormore

4. Was atrial fibrillalion pressnt?_] Mo

(7 ves —a paeoronsee L L | | 1L | || ]
vear et T

4. Dooes the participant have a O Mo
preceding history of left atrial
or left ventricular thrombues? [ Yes —= Specity: (] Left atrial

O Left wantricuar

5. Was this an operative smbollsm [occurs within oparating room or befors dischangs, post oparatively)?

T ™
[ ves COMphete 3 SUgETy report: I:I:l:l:l
I:: Specily the findings at surgery. [ atral clot
[Jvaive calciication
[T vesntricutar ot

E. INR valus at dlagnosks of thrombosla:

B o o
7. Last valus of INR (prior to thromboats)
T S s s
8. Presantathon:
[0 Asymptomatc
[0 Abdomen
O umos —s specee [dam —m=[ien [rugne

Oreg —w=Cdien Drugne

[ ongan — spece:
(] Adery —a= specer

[0 Dean —m Compiste desthreport
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Systemic Embolism/Thrombosis Page 2
LI L LI

Subject ID

CT11 LTI e LT 11

Centre®  Subject® F ML

9. Confirmation of diagnosis:

[0 crsean

O  anglography

O omer; specry:
10. Treatment givan:
I Fribrinciysis O surgery
L O streptokinase L= O Thrombestonmy
O unosinase 0] other, specty.
[0 oiher; specer
11. Status at dischargs:
[0  compiete meoverny
O compikcation during trestment —= [ Death ——m Complete death report

[ stroke — = Compiete stroke report D:ljj

[ omer, spectry:
O morecovery
Person Compieting T3
S Print (25t Rame, first Initlat nate:[2]0] | [ | |[ | |
Versicn 1.9
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EVENT FORMS:

DEATH

Global Registry of
Rheumatic Heart Disease

Death Report

INSTRUCTIONS

Please complete Subject's Initials on every page

[E1 [ [-]

F=first letter of first name M= first letter of middle name
L= first letter of last name

Please answer EACH question by marking
an X in OME BOX on each line:

(unless otherwise instructed)

OR
By writing number(s) in the spaces provided:

CL

By specifying the anéwer on the line(s) provided

Wersion 1.0- 01 Aug 2011

110



DEATH REPORT Page 1

DhaaFan 8164 Plae S5 Visit S5

Subject ID
Subject

HEEpEEEE initials | | |

Cantres Subject # Fwt

t.oaoraeam: (2]0] | [ [ [ | |
e montly day

2. Deatn witnesasa: [ Mo [ ves
3. Primary Causa of Daath foheok [X) one box anly)

Congesive heart fallure |
StrokeTIA
Acute theumatic faver
Systemic embolism
Infeciive endocaniis
Valve surgery
Pregnancy related
Malor bieeding _
Fulmonary embolism
Sickle-cell dlsease
Tubenculosts
Trauma
Cancer-speciy:
Ofer - specty:
4.\Did pstient dis In hospitak

[J Mo —= Piease provide the cinical detals of cause of geath below”

[ s — == Weas the partcipant hospitaized for 24 HOUFS of More?
[0 Mo —m= Piease provide the cinical detals of cause of daatn balow”

|—a= Compleie comesponding event report and enter report # I:I:I:Ij

oOoodooooOooooconon

O Yea—bmrpmmﬂuzﬂmrepnnatd-mrmereponsm:]j
“Cinical detalis of cause of d2ath;
Pleass check appropriate box[es) to Indicats supporting documantation retsined:
[0 DesthCesificate
O Autopsy
[J Emergency department report
[0 otner - specty:
Rigort TR pae 2[0] [ [ [ [ ]|

Frint isst namaThst el
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ADDENDUM 6: CHADS; and CHA;DS;VASc Scores:

Table 1: Stroke Risk Stratification with the CHADS; Score

Risk Factor Score CHADS; Score Stroke rate, %

CHEF (recent) 1 0 1.9
Hypertension (history of) 1 1 2.8
Age 75 or older 1 2 4.0
Diabetic Mellitus 1 3 5.9
Stroke/TIA 2 4 8.5

5 12.5

6 18.2
Maximum score 6

Table 2: Stroke Risk stratification with the CHA,;DS,-VASc score

Risk factor Score CHA:DS;.VASc Thromboembolic
score event rate

CHF/LV dysfunction 1 0 0

Hypertension 1 1 1.3
Age 75 or greater 2 2 2.2
Diabetes Mellitus 1 3 3.2
Stroke/TIA/TE 2 4 4.0
Vascular  disease  (prior 1 5 6.7

MILPAD, or aortic plaque)

112




Age 65-74 1 6 9.8
Sex - female 1 7 9.6
8 6.7
9 15.2
Maximum score 9
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ADDENDUM 7: ETHICS APPROVAL

Facukty of Health Sciences A
Human Research Ethics Committes

@ UNIVERSITY OF CAPE TOWN =

Boom ES2-24 Oid Malm Bufding

roote Schuur Hossital

Obsarvatory F9XS5

Telaphose [021] 406 338 « Focsimile [0217] +08 911
Emeail: pGlisamafuctec o

Whabalte: woae, heRheclec, ma'thefiresearohy humangthics oS

a9 March X0is

HREC REF: 127 /2016

Prof B MMayosi
Mpdicine Dopartrment
O Hain Building

Dear Frof Mavosi

PROJECT TITLE: FPREVALENCE, CHARACTERISTICS AND ADDITIONAL STROKE RISK
STRATIFICATION: AN AMALYSIS OF THE ATRIAL FIBRILLATION COHORT WITHIN THE
REMEDY REGISTRY- SUBSTUDY OF 0282006 {(MPhil candidate- Dr B Cupido}

Thank you for submitting wour stedy to the Faculty of Health Sciences Human Resaarch Ethics
Committes for review,

It Is a pleasure to Infgrm you thet the HREC has formally approved the above-mentioned study,
Approval is granted For one year until 30 March 2017,

Flease submit & progress form, wsing the standardised Annual Report Form iF the study continues
beyvond the approval pericd. Please submilt a Standard Closwre form il Lhe study s completed within the
approval period.

(Forms can be found on our website: e hegith.uet.oc.o0/fhafresea reh brman ethics/farms)

We acknowledge that the student, Dr B Cupido will alse be invalved in this study,

Please guote the HREC REF in all yvour correspondenca.

Please naote that the ongoing ethical conduct of Lhe study remains the responsiblity of the principal
irastigator,

YouUrs sinderely

M
FROFESSOR M BLOCKMAN

Federal Wide Azsurance Number: PWASDDD1E3T.
Institutional Review Board (IRB) number: IRBOODO1933

Thi= serves to confirm that the Undversity of Cape Town Human Research Ethics Comimittes cormpligs
ta the Ethics Standards for Clinical Research with a new drug in patients, based an the Madical
Researnch Coundl (MRC-5S4), Food and Drug Administration {FDA-USA]), Intemational Caonvention on
Harmonmisation Good Clinical Practice (1CH CP), South African Good Clinical Practica Guigelines {DoH

HREC 1372016
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