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Abstract

Background—Rheumatic heart disease (RHD) is the principal cause of valvular heart disease—
related mortality and morbidity in low- and middle-income countries. The disease predominantly
affects children and young adults. It is estimated that RHD may potentially be responsible for 1.4
million deaths annually worldwide and 7.5% of all strokes occurring in developing countries.
Despite the staggering global burden, there are no contemporary data documenting the
presentation, clinical course, complications, and treatment practices among patients with RHD.

Methods—The REMEDY study is a prospective, international, multicenter, hospital-based
registry planned in 2 phases: the vanguard phase involving centers in Africa and India will enrol
3,000 participants with RHD over a 1-year period. We will document clinical and
echocardiographic characteristics of patients at presentation. Over a 2-year follow-up, we will
document disease progression and treatment practices with particular reference to adherence to
secondary prophylaxis and oral anticoagulation regimens. With 3,000 patients, we will be able to
reliably determine the incidence of all-cause mortality, worsening heart failure requiring
hospitalization, systemic embolism (including stroke), and major bleeding individually among all
participants. We will identify barriers to care in a subgroup of 500 patients.

Conclusion—The REMEDY study will provide comprehensive, contemporary data on patients
with RHD and will help in the development of strategies to prevent and manage RHD and its
complications. (Am Heart J 2012;163:535-540.e1.)
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Rheumatic heart disease (RHD) is a consequence of the damage to heart valves as an
immunologic sequel to antecedent group A streptococcal infections. Rheumatic heart disease
predominantly affects children and young adults at the peak of their productivity because of
their predilection to streptococcal infections. Although RHD has largely disappeared from
developed countries, it continues to be a major cause of premature death and morbidity in
low- and middle-income countries.1=3 Recent systematic reviews have found that the
incidence of acute rheumatic fever (ARF) is >10/100,000 in some regions of Eastern Europe,
the Middle East, Asia, and the Pacific regions.> The prevalence of echocardiographically
detected RHD in school-aged children has recently been estimated to be as high as 30.4 per
1,000 in school children in Mozambique.® Current estimates suggest that 62 to 78 million
individuals worldwide may have RHD, which could potentially result in 1.4 million deaths
per year from the disease and its complications.” Rheumatic valvular disease causes
significant morbidity as a result of cardioembolic stroke, congestive failure, and infective
endocarditis. Carapetis and colleagues? estimated that up to 7.5% of all strokes occurring in
less developed countries could be the direct result of RHD. Among women of reproductive
age in Taiwan, nearly 30% of strokes occurred in patients with RHD.8 In a retrospective
study from Ethiopia, 26.5% of all cardiovascular deaths were due to RHD, and in 70% of
these patients, the death was attributable to heart failure.® Rheumatic heart disease also
adversely affects the outcomes of pregnancy. Data from South Africa suggest that of the
10.4% of women who died during pregnancy due to preexisting medical conditions, more
than half had rheumatic valve disease.1% Rheumatic heart disease and its complications
reduce quality of life, result in loss of income because of poor attendance at work, and,
among children, poor scholastic performance.! The need for chronic medical, surgical, and
interventional treatment among those with RHD imposes an overwhelming burden on the
already-limited health care resources available in poor countries.}? In addition, there is
evidence that 2 proven secondary prevention therapies, namely, penicillin prophylaxis and
oral anticoagulation therapy, may be underused in patients with RHD.13-15

Despite the magnitude of the problem, there are few systematically collected contemporary
data on disease characteristics and long-term outcomes in patients with RHD.16 The absence
of contemporary, systematically collected data is a gap that needs to be urgently bridged, as
an essential first step toward reducing the burden of RHD in developing countries.

Much of the morbidity due to RHD can be prevented by existing therapies. For example,
there is good evidence to suggest that secondary prophylaxis with long-acting penicillin
reduces the recurrence of episodes of ARF.17 Likewise, the role of oral anticoagulation in
preventing stroke and systemic embolism in patients with rheumatic valve disease with atrial
fibrillation (AF) is well established.18 However, several reports from developing countries
have documented dismal adherence to secondary prophylaxisl4 and the poor quality of oral
anticoagulation.1® Reliable data on treatment practices and patient compliance with
secondary prophylaxis and oral anticoagulation regimens will help policy makers in
developing countries in formulating strategies to improve adherence to important treatments,
thereby improving patient outcomes.
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The REMEDY study is a collaborative study that aims to collect comprehensive data on
disease characteristics, practice patterns, barriers to care, and outcomes of patients with
RHD, in countries across the world where RHD remains endemic.

Methods
Study design

Study population—This is a prospective, international, multicenter, hospital-based
registry planned in 2 phases: the vanguard phase involving centers in Africa, India, and the
Middle East will enrol 3,000 patients with RHD over a 1-year period. This phase will assess
the feasibility and the logistics of conducting such a registry in resource-poor settings and
also provide preliminary data that will inform the design of the full-scale study. The full-
scale registry will involve additional centers in South and Central Asia, Latin America, the
Middle East, Eastern Europe, and the Asia Pacific region and will enrol a total of 10,000
patients with RHD. We will consider enrolling patients from a broader population, including
those from the community, in the full-scale study.

Objectives—The specific objectives of the registry are as follows:

1.

To describe the demographic characteristics of the affected patients and their
presenting features, with particular reference to the pattern and severity of
valvular involvement, the prevalence of AF, and other comorbid conditions
specific to the populations being studied (eg, HIV infection and sickle cell
disease)

To describe the pharmacologic treatments used, particularly secondary antibiotic
prophylaxis, oral anticoagulation therapy, and antiarrhythmic therapy for AF

To document the frequency of the following outcomes over a 2-year follow-up:
death (due to any cause), recurrence of rheumatic fever/carditis, worsening heart
failure requiring hospitalization, systemic embolism (including stroke), and
major bleeding. In addition, we will determine the occurrence of other
complications such as infective endocarditis and prosthetic valve thrombosis.

To identify risk factors for adverse outcomes

To document the natural history of specific valvular lesions over the period of
follow-up

To describe barriers to care, with particular reference to the use of secondary
prophylaxis and oral anticoagulation, using qualitative and quantitative
instruments, in a subset of 500 patients

To compare regional differences in the use of percutaneous and surgical
interventional procedures in the treatment of valvular heart disease.

Study eligibility—Patients with a primary diagnosis of RHD (clinical or
echocardiographic) seen in outpatient clinics, emergency departments, and inpatient
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facilities of participating hospitals will be eligible to participate. The registry proposes to be
broad in its scope, and therefore, there are no other criteria for enroliment.

Inclusion criteria: Patients with a clinical diagnosis of RHD seen at outpatient facilities,
emergency departments, or inpatient facilities of the participating hospitals are included in
the study. Inpatients will be eligible if RHD is the reason for their admission to hospital.
This will include conditions directly attributable to RHD, such as, heart failure, cardiac
arrhythmia, and stroke.

Exclusion criteria: Patients are excluded from the study if they have the following:

i A primary diagnosis of valvular disease other than RHD (eg, degenerative
disease)

ii. No informed consent/assent.

Data collection—Patient demographic data, clinical findings, and details of
electrocardiographic (ECG) and echocardiographic findings will be recorded on structured
case record forms. Considerable emphasis will be placed on obtaining details of medications
prescribed, with particular reference to penicillin prophylaxis, antithrombotic and
antiplatelet drugs, and antiarrhythmic medications, at study entry, at 1-year follow-up, and at
the end of 2 years. The adequacy of antithrombotic therapy will be assessed by retrieving
and recording the international normalized ratio (INR) values at recruitment and at follow-
up. Adherence to penicillin prophylaxis will be assessed by obtaining injection records
and/or direct questioning.

Follow-up—The schedule of visits and the minimum recommended study procedures
during follow-up are shown in Table I. Patients will undergo 2 follow-up visits, one at 12
months and one at 24 months. An echocardiogram will be performed at both follow-up
visits. Assessment for outcomes will be performed at follow-up visits and at any other visits
that the patient makes to the hospital as part of usual care. Outcomes will be based on
standard definitions. The study outcomes and their definitions are listed in Table Il. Deaths
will be recorded, and the cause will be ascertained by review of the relevant source
documents. Morbidity will be ascertained by review of hospitalizations, new diagnoses and
treatments, investigations, and surgical procedures. Any additional information needed will
be obtained by contacting one of the patient’s physicians or next of kin. A random sample of
10% of the locally adjudicated events will be audited by an independent committee for
consistency with the study definitions.

Analysis plan (vanguard phase)—Over a period of 1 year, 3,000 patients will be
recruited from centers in Africa, India, and the Middle East. These numbers are based
primarily on feasibility. The rates of the following outcomes will be determined over the
period of follow-up: all-cause mortality, recurrence of rheumatic fever, worsening heart
failure requiring hospitalization, systemic embolism (including stroke), and major bleeding.
We estimate that about 6.6% of patients will die over a follow-up period of 24 months. This
is a conservative estimate derived from a community-based prospective study done in
India.1® We anticipate similar or higher rates of systemic embolism (including stroke) and
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major bleeding, based on extrapolations from studies of patients with valvular heart disease
with and without AF, those with prosthetic heart valves, and those with nonvalvular AF.20-23
With a sample size of 3,000 patients followed up for 2 years, we will be able to determine
the rates of all outcomes individually (except recurrence of rheumatic fever), with 95%
confidence and a precision greater than +1%. Although we will attempt to minimize loss to
follow-up, this calculation allows for incomplete follow-up information in up to 20% of
patients.

Descriptive data will be summarized using means (standard deviations) for continuous
variables and percentages for categorical data. The incidence of all the individual outcome
events will be presented as rates using Kaplan-Meier estimates. Adherence to secondary
prophylaxis will be computed as the proportion of penicillin injections received or oral doses
taken expressed as a percentage of the total prescribed. The association of the adherence to
penicillin prophylaxis with the occurrence of a composite of death, rheumatic fever
recurrence, or worsening heart failure requiring hospitalization will be tested using a Cox
proportional hazard regression analysis. We will determine the percentage of INR
measurements in the therapeutic range as a measure of adherence to oral anticoagulation.
The association of adherence to oral anticoagulation with a composite of the occurrence of
death, systemic embolism (including stroke), or major bleeding will be tested similarly using
a Cox regression model. Patients who have undergone percutaneous or surgical intervention
for valve disease will be analyzed as prespecified subgroups. We will characterize the
progression of individual valve lesions at 2-year follow-up using clinical and
echocardiographic parameters. Comparisons of baseline and outcome variables between
regions will be performed using Student #tests or XZ tests as appropriate.

Study management—Research personnel at individual centers will be responsible for
collecting patient data and entry into paper case record forms. Data will be transmitted to the
regional coordinating center and, subsequently, to the central coordinating center at the
Population Health Research Institute (PHRI), through the i-Datafax system (Clinical Datafax
Systems Inc., Hamilton, ON). The PHRI will oversee the coordination of all the
participating sites. Each country will have a national coordinator for the purpose of the
registry. In the vanguard phase, the All India Institute of Medical Sciences at New Delhi,
India, and the University of Cape Town at Cape Town, South Africa, will serve as the
regional coordinating centers. The PHRI will be responsible for developing and maintaining
the study database, receiving data from sites, and ensuring data quality and performing data
analysis. The regional coordinating centers at Cape Town and New Delhi will have access to
data from sites coordinated by these centers, and the project office at PHRI Hamilton will
have access to all the study data. Individual sites will have access to their own centers’ data
and will also be provided site-specific data summaries periodically by the global
coordinating center at Hamilton. Publication policy will be decided by a steering committee
consisting of the principal investigators from all participating sites.

Ethical issues—The protocol will be reviewed and approved by the local ethics
committee at each of the recruiting centers. Using standardized patient information forms
tailored to local requirements, patients will be informed about the registry, and their consent
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to participate will be recorded. Patients will be identified throughout the study duration by
the study number allotted to them at the time of enrollment. All data will be handled in the
strictest confidence.

Status of the study and study participants—The vanguard phase commenced on
April 1, 2011. We have enrolled 773 patients till the time of writing. We expect that the
enrollment of the first 3,000 participants will be complete by March 31, 2012, and 2-year
(average) follow-up data will be available by the middle of 2013. The participating countries
as on August 1, 2011, are shown in Figure 1, and the investigators by site and country are
listed in the online Appendix.

Discussion

The REMEDY study is the first attempt at comprehensive characterization of RHD in
countries where it is most prevalent. We will collect detailed data on clinical and
echocardiographic features both at presentation and follow-up and meticulously document
clinical and echocardiographic progression of disease and the occurrence of disease-related
adverse events during the course of the study. We will, thus, have contemporary data on
disease progression and the incidence of major adverse events such as stroke, congestive
heart failure, major bleeding, and death. Much of the data related to disease progression and
incidence of adverse events is from the preechocardiographic era. The REMEDY study will
also document current practices in treating rheumatic valve disease, with particular reference
to prescription of and adherence to secondary prophylaxis and oral anticoagulation therapy.
Finally, REMEDY, because of its international nature, presents the scope for examining
regional similarities and differences in the clinical features and outcomes of RHD.

Strengths and limitations

The REMEDY study is a hospital-based registry and will not address the issue of disease
burden in the community. Participating hospitals have been selected based on the availability
of expertise in recognizing and managing RHD and may, thus, result in overrepresentation of
advanced disease and difficult to treat patients, thus overestimating disease-related adverse
events. On the other hand, because of the same reasons, we may overestimate the use of
surgery, percutaneous interventions, and other guideline-recommended treatments.
Limitations notwithstanding, the vanguard phase of REMEDY will provide us with valuable
feasibility data for the subsequent larger registry study.

Summary

Acute rheumatic fever and RHD continue to be widely prevalent in the developing world.
This staggering burden of disease attests to the need for effective RHD control programs in
developing countries. The REMEDY study represents, to the best of our knowledge, the first
attempt to collect contemporary data on RHD from all the high-prevalence regions of the
world. The REMEDY study will help quantify the burden of disease, document the prevalent
approaches to patient management, and identify gaps and barriers in the care of these
patients. It will provide information that will be critical for the development of locally
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sensitive guidelines, research programs, and policies, which will have the potential to
improve the management of individuals with RHD.24
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Countries participating in the vanguard phase of REMEDY individual sites, and their
investigators are listed in the online Appendix.
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Table |

Schedule of visits and minimum recommended study procedures

Vistl  Visit2

Data collected Visit0 (12mo) (24 mo)
Informed consent X -

Medical history and physical examination X X X
ECG X x* x*
Echocardiography X X X
Assessment for outcome events - X X

Blood tests x! - -

*
Performance of ECGs at each follow-up visit is not mandated by the protocol, but data will be collected if done as part of routine practice.

flnclude hemogram, basic biochemistry, and INR; performance of blood investigations are not mandated by the protocol, but data will be collected
if tests are done as part of routine practice.
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Table Il

Outcome

Definition

Death

Congestive heart failure

Stroke

Transient ischemic attack

Non-CNS systemic embolism

Major bleeding

New-onset AF or flutter

AREF Infective endocarditis Valve surgery

Percutaneous valvular interventions

Prosthetic valve thrombosis

Death due to any cause

Any 2 of the 3 following criteria: (i) signs (rales, increased iugular venous pressure or ankle edema)
or symptoms (dyspnea on exertion or at rest, orthopnea, nocturnal paroxysmal dyspnea, or ankle
edema) of congestive heart failure, (ii) radiologic signs of pulmonary congestion, and (iii) treatment
with diuretics

Diagnosis of stroke by a physician based on sudden onset of neurologic deficit consistent with
ischemia/infarction of a vascular territory, lasting =24 h, with or without confirmation by
neuroimaging

Deficits diagnosed by a physician lasting <24 h

Diagnosed clinically in patients with loss of arterial pulse and/or evidence of end-organ ischemia
(eg, ischemic limb pain, gangrene, etc) with or without confirmation by Doppler studies or
arteriography

Bleeding that (i) is fatal, (ii) involves a critical site (intracranial, retroperitoneal, intraspinal, intra
ocular, pericardial, or intra-articular), or (iii) leads to a reduction in hemoglobin level =2 g/dL, or
requires transfusion of =2 units of whole blood or packed red cells

Physician diagnosis with or without ECG evidence of AF or flutter

Diagnosed by the current WHO criteria?®

Diagnosed by the modified Duke criteria?

Performance of any valve repair, or replacement of valve with a tissue, or mechanical prosthesis
Percutaneous balloon dilatation of stenosed mitral, aortic tricuspid, or pulmonary valves

Recent onset (<2 wk) symptoms of valve dysfunction (dyspnea, angina, or congestive heart failure)
accompanied by new onset of restricted valve leaflet motion on cinefluoroscopy with or without
increased valve gradients on Doppler echocardiography?”

CNS indicates Central nervous system; WHO, World Health Organization.
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