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Abstract

Background: Rheumatic Heart Disease is a condition in which the heart valves are damaged
through repeated episodes of rheumatic fever. Globally, around 40.5 million people were affected
by the disease, and >306,000 individuals died annually. In most cases, the life-saving treatment
for Rheumatic Heart Disease patients is valvular surgery. However, such life-saving cardiac

surgeries are limited in resource-limited settings like Ethiopia.

Objective: This study aimed to assess survival and identify predictors of mortality among patients
with Rheumatic Heart Disease awaiting valvular surgery at Tikur Anbesa Specialized Hospital,

Addis Ababa, Ethiopia.

Methods: A hospital-based retrospective follow-up study was conducted at Tikur Anbesa
Specialized Hospital among 436 patients with rheumatic heart disease who were registered for
valvular surgery from January 1, 2018, to December 30, 2023. Data were collected through the
review of medical records and telephone interviews. The Kaplan-Meier method, life table, and log-
rank test were used to estimate survival and comparison. Predictor factors were identified using an

adjusted Cox regression model with their corresponding 95% confidence interval; p-value <0.05.

Result: A total of 436 patients with Rheumatic Heart Disease were followed for 1,210.9 person-
years, resulting in a mortality incidence rate of 108.89/1,000 person-years. The overall probability
of survival at 2 years and 5 years was 80.9% and 59.0%, respectively. Independent predictors
included right ventricular dysfunction (Adjusted hazard ratio: 3.03; 95% CI: 1.61-5.73), New
York Heart Association class III/IV (Adjusted hazard ratio: 2.94; 95% CI: 1.58-5.46), multivalve
lesion indicated for surgery (Adjusted Hazard Ratio: 1.54; CI: (1.05, 2.26), Infective Endocarditis
(Adjusted hazard ratio: 2.39; 95% CI: 1.15-4.96), and patients aged <18 years had a significantly
higher risk of mortality compared to those aged >18 with AHR=1.54, 95% CI, (1.01, 2.36).

CONCLUSION: This study underscores the high mortality rate among rheumatic heart disease
patients awaiting valvular surgery, emphasizing the need for urgent intervention, risk stratification,

and strict patient follow-up.

Keyword: Rheumatic Heart Disease, Cardiac surgery, Ethiopia, Tikur Anbesa.
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1. Introduction
1.1. Background

Rheumatic Heart Disease (RHD) is a condition where the heart valves are damaged due to repeated
episodes of rheumatic fever. Rheumatic fever is an autoimmune response that can occur after a
throat infection caused by the Group A Streptococcus bacterium and leads to long-term heart

damage if not treated appropriately (1,2).

While the burden is lower in high-income countries, the disease is still prevalent in sub-Saharan
Africa, the Middle East, Central and South Asia, and the South Pacific (3). According to the 2019
global burden of disease (GBD), around 40.5 million people were affected by RHD, and more
than 306,000 individuals died annually with predominantly in younger and women's population
groups (4).

Early diagnosis and timely intervention are necessary for managing rheumatic heart disease. The
disease can be prevented through early treatment of streptococcal throat infections with antibiotics.
However, once the heart valves are damaged, the effects are permanent, and surgery may be
required to repair or replace the damaged valves (5). Unfortunately, many countries with a high

burden of RHD, including Ethiopia, have limited access to life-saving cardiac surgery (6).

Worldwide, around six billion people live in scarcity of heart surgery. In high-income countries,
there are about seven cardiac surgeons for every one million people. In contrast, in sub-Saharan

Africa, there is only one cardiac surgeon for every 4 to 25 million people (7, 8).

Studies show that the prognosis for RHD patients is poor if surgery is delayed. A study by Doh
et.al declared that 50% of patients with RHD died within five years of being enrolled on the waiting
list for valvular surgery (9). History of infective endocarditis, right ventricular dysfunction,
pericardial effusion, multiple valve involvement, advanced heart failure, New York Heart
Association class (NYHA Class III/IV), and atrial fibrillation were associated with a higher risk

of death before having surgery (9).



1.2. Statement of the problem

RHD is a leading cause of cardiovascular disease in Ethiopia, contributing significantly to the
burden on the healthcare system. A 2005 rural study in Gondar reported that the one-year RHD
mortality was 12.5% (20).

Tikur Anbesa Specialized Hospital (TASH) in Addis Ababa, the only public hospital in Ethiopia
equipped to perform heart valve repairs and replacements. At TASH between 1995 and 2001, in
all forms of cardiovascular-related hospital mortality, 26.5% were due to RHD (10). Over 30 years,
from 1983 to 2013, only 157 valvular surgeries were performed at TASH, with 92.35% of those
surgeries related to RHD (6). More recently, between 2017 and 2021, I performed cardiac surgery
at three cardiac centers in Addis Ababa; 92.2% (177) of the 192 valvular surgeries were for

rheumatic valvular heart disease (11).

Despite the growing demand for cardiac surgeries, there is a severe shortage of cardiac surgeons
and infrastructure in Ethiopia, with only five surgeons available to serve a population of over 120
million people, leading to long waiting lists for surgery, over 15,000 patients on the waiting list

for cardiac surgery throughout the country (8).

At TASH, there is one cardiac surgeon; mission-based teams conduct most open-heart surgeries;
the local team occasionally performs surgeries when resources are available. The cost of open-
heart surgery at Tikur Anbesa ranges between USD$200- $ 400+, making it relatively affordable
by international standards when compared to another private clinic in Addis Ababa ($40,000-
$50,000+), but most surgeries at TASH are free due to its mission-based based. The hospital has
more than 8,000 patients on the cardiac surgery waiting list. On average, 20 to 30 cardiac surgeries

are performed annually (8).

While RHD is a major cause of premature cardiovascular deaths in Ethiopia, there is limited data
specifically on the survival and predictors of mortality among RHD patients awaiting valvular
surgery at TASH, Ethiopia. This study aims to fill this critical knowledge gap in Ethiopia and

similar settings.



1.3 Rationale of the study

The rationale behind this study is to better understand the survival rate and identify the predictors
of mortality. Knowing this helps healthcare professionals to make better decisions in caring for
high-risk patients with RHD and leads to improved management and treatment strategies during
their waiting time, for better outcomes. The study also aims to fill the knowledge gap in the
preoperative outcome of RHD patients in Ethiopia and provide baseline data for future prospective

studies in a similar setting.

1.4 Significance of the study

This study is important because it gives a clearer picture of the survival rate, incidence of death,
and its predictors among patients with Rheumatic Heart Disease (RHD) who are waiting for heart
valve surgery in Ethiopia. It could provide important data on how many patients died before
receiving surgery and identify the main risk factors that contribute to these poor outcomes. By
understanding these factors, healthcare providers could make quicker and more targeted

interventions for patients who are at high risk of dying while waiting for surgery.

The study may also be beneficial for public health professionals, as it highlights the unmet needs
of RHD patients, raises awareness about the disease, and encourages earlier detection and
screening. This could lead to better access to treatment options for people with RHD. Additionally,
the study would serve as background for future longitudinal research on RHD in Ethiopia and other
countries with similar setups. It could help follow improvements in the care and treatment of RHD

patients over time.



2. Literature review
2.1 The Burden of Rheumatic Heart Disease

In the 2019 Global Disease Burden (GDB) report, theumatic heart disease (RHD) affects more
than 40.5 million individuals globally, with 2.8 million new cases each year and 306,000 annual
deaths, predominantly affecting young and women with a median age of 28.7 years in low- and
middle-income countries. In addition, there were 10.7 million disability-adjusted life-years
(DALYSs) annually (4). Although the global incidence and mortality of RHD have decreased since
1990, projections for the next decade (2020-2030) indicate a continued rise in prevalence,
particularly in low and middle-income countries LMICs, and among younger populations and

females (12).

RHD constitutes a significant portion of cardiovascular disease (CVD) cases in African youth,
accounting for 17% to 43% of all CVD cases in sub-Saharan Africa and resulting in over 300,000
deaths annually (13).

In Ethiopia, A systematic review of 12 studies conducted from 1992 to 2022 reported that the
pooled prevalence of RHD was 3.19% with heterogeneity between studies. The disease was
prevalent in hospitals, which was around 5.42% relative to 0.73% in schoolchildren and up to
3.83% in the community. There is also regional variation in Addis Ababa, up to 0.75%, whereas

8.95 % prevalence was observed in the Amhara region (14).

A study at Tikur Anbesa Specialized Hospital (TASH) revealed that 62% of cardiac patients were
diagnosed with VHD, and a significant proportion of these cases were rheumatic in origin (15). A
review of hospital data from Ethiopia's cardiac center between 2000 and 2022 showed that VHD
contributed to 30.8% of hospital admissions, with theumatic valvular heart disease accounting for

61.8% of these cases (16).

2.2 Preoperative mortality of RHD patients awaiting surgery

The preoperative mortality of RHD patients awaiting surgery, especially in countries with limited
healthcare resources, is a greater concern. Surgical delays are common in LMICs due to shortages

in both cardiac surgeons and hospital infrastructure. A prospective observational study conducted



across 24 LMICs from 2016 to 2022, including 13,696 RHD patients, found that up to 15% of
patients died within 3 years of diagnosis. The study showed that most deaths occurred among those

with severe RHD, and only 5% of patients underwent valve surgery within three years (17).

The REMEDY (the Global Rheumatic Heart Disease Registry), a multi-center study, which
included 3343 patients from 25 countries, including 400 from Ethiopia, found that 16.9% of RHD
patients died within two years, with a median age of death of 28.7 years. The incidence of mortality
at the end of one year was 116.3 per 1,000 patient-years. The study shows that individuals from
high-income countries and those having interventions are at low risk of mortality (18). In another

study from Uganda, a one-year prospective study of 449 RHD patients, 17.8% died (19).

One study conducted in Uganda, Africa, on the pre-interventional survival of RVHD patients after
enrolment in the surgical waiting list revealed that the median survival time after enrollment was
4.6 years. The survival probability of individuals with intervention-eligible RHD without receiving
surgical treatment at 1, 5, and 10 years after enrollment was 77%, 46%, and 35%, respectively,
and 30.6% of patients died without having surgery, while 13.5 % were undergoing surgery within

12 years of follow-up (9).

2.3 Predictors of Mortality in Rheumatic Heart Disease Patients Awaiting
Surgery

Many factors have been identified as predictors of poor outcomes and increased mortality in RHD
patients. The REMEDY study found that severe valve disease, congestive heart failure, New York
Heart Association (NYHA) functional class III/IV, atrial fibrillation, and older age at enrollment
were significant risk factors for death, with a range of [ HR from 1.02 to 2.36] (18).

In a more recent study of 67.5% of RHD deaths due to vascular causes (mainly heart failure and
sudden cardiac death), severe valvular disease, pulmonary hypertension, atrial fibrillation, left
ventricular dysfunction, Diabetics, stoke, coronary arterial disease and hypertension were
identified as significant mortality risk factors [HR] ranges from (1.18 to 1.57). The number of
hospitalizations is also associated with decomposition heart failure and death. While surgical
interventions, such as prior valve surgery and valvuloplasty, female sex, and Secondary

prophylaxis were shown to lower mortality, with HRs ranging from 0.23 to 0.90, (17,18).



In Uganda, a study of 449 RHD patients found that several factors significantly increased the risk
of death. Poor adherence to secondary prophylaxis and the absence of early surgical intervention
were found to be major contributors to the development of decompensated heart failure and atrial
fibrillation, which significantly increased the risk of mortality. These findings suggest that surgical
delay, even in the presence of appropriate prophylaxis, leads to irreversible damage and higher

mortality among patients (19).

Similarly, a study of RHD patients awaiting valve surgery in Uganda identified several predictors
of mortality, including history of infective endocarditis, right ventricular dysfunction. and multiple

valve involvement (HR: 2.38, 2.44, and 1.77) respectively (9) .

In Ethiopia, the studies highlighting delays in accessing timely surgery, inadequate secondary
prophylaxis, and a lack of consistent medical follow-up have been shown to contribute to the rapid

progression of RHD and early mortality(10,20).

2.4 Healthcare System Constraints and Their Impact on Awaiting
Surgery

In low- and middle-income countries (LMICs) like Ethiopia, the high death rate from rheumatic
heart disease (RHD) is made worse by significant healthcare system challenges. These include a
shortage of trained medical professionals, limited healthcare infrastructure, and insufficient
financial resources for surgery. The scarcity of cardiologists, cardiac surgeons, and infrastructure
results in longer waiting times for surgery. Additionally, there is limited access to essential
medications, like antibiotics for secondary prevention, and a shortage of surgical facilities, all of
which contribute to poor outcomes for RHD patients. Financial barriers also prevent many patients

from affording or accessing timely surgery.

A study in Uganda identified factors like the high cost of surgery, long waiting times, and limited
access to specialized care as major obstacles (9). In Ethiopia, these issues are even more severe,
with only five cardiac surgeons and 4 cardiac centers; 2 private, one NGO (Ethiopian cardiac
center), and one public (TASH) available to serve a population of over 120 million people. At
Tikur Anbesa Specialized Hospital (TASH), there is only one cardiac surgeon, 8 eight
cardiologists, and two cardiac anesthetists. The hospital is equipped with just two cardiopulmonary

bypass machines, one operating room, and 12 intensive care unit (ICU) beds for post-surgery care.
6



Most open-heart surgeries are performed by visiting mission-based teams, with the local team
conducting surgeries when materials are available(8,11). The study tells that for 30 years, only

157 surgeries have been performed at TASH (21).

The cost of open-heart surgery at TASH is between $200 and $400+, which is relatively affordable
compared to international prices. However, this remains a financial burden for many patients. In
contrast, private hospitals like Tazima and ELOuzeir charge significantly higher prices, ranging
from $4,000 to $50,000+ for surgery. Due to these financial and healthcare system limitations,
many patients experience prolonged suffering or die prematurely. Those who do undergo surgery

often have poor outcomes, especially when their condition is advanced(8).



2.5 Conceptual framework

This conceptual framework was adapted from available literature (9—11,19,21-24) it describes the
relationship between independent variables and dependent variables. in this conceptual
framework, Death is the outcome/dependent variable, which is directly or indirectly affected by
independent variables (Socio-demographic factors, clinical factors, and echocardiographic
abnormality). So, based on this conceptual framework, we adapted our questionnaire and applied

it to answer the given research questions.

Socio demographic Clinical Factors
factors
e Atrial fibrillation
o Age
e Gonder e Stroke
e Infective endocarditis
e NYHA class
(LILILIV)
Echocardiography . e Right ventricular
Time to )
e Severity of Death dysfunction
valvular damage e Pulmonary hypertension

e Number of valve
involved

o Type of valve

lesion
e Ejection fraction

e Right ventricular
dysfunction

e Pulmonary
hypertension

Figure 1 Conceptual framework for the survival of RHD patients who are wating valvualr surgery at TASH,
Addis Ababa, Ethiopia,2025



Source: This conceptual frame is adapted from the available literature (9-11,19,21-24)

3 . Objective of the study

3.1 General objective

To assess survival and identify predictors of mortality among patients with Rheumatic Heart
Disease awaiting valvular surgery at Tikur Anbesa Specialized Hospital, Addis Ababa, Ethiopia,
2025. retrospective follow-up study.

3.2 Specific Objective

1. To estimate the survival probability of patients with rheumatic heart disease awaiting

valvular surgery at Tikur Anbesa Specialized Hospital, Addis Ababa, Ethiopia, 2025.

2. To identify predictors of mortality among patients with rheumatic heart disease awaiting

valvular surgery at Tikur Anbesa Specialized Hospital, Addis Ababa, Ethiopia, 2025.



4. Methods and Materials
4.1 Study area and period

The study was conducted from February to April 2025 at Tikur Anbesa Specialized Referral and
Teaching Hospital (TASH) in Addis Ababa, Ethiopia, which is the largest public referral and
teaching hospital in the country. The hospital has an adult cardiology referral clinic, a Cardiac
Intensive Care Unit (ICU), and ward beds for inpatient management of patients with CVDs and
pre- and post-procedure care of patients with CVD. The hospital also has the facility for catheter
intervention, cardiac surgery with one cardiac surgeon and eight adult cardiologists. Patients all
over the country are referred for possible surgery. There is no regular cardiac surgery service in
the hospital until very recently, and most cardiac surgeries are done by surgical missions coming

from abroad (8).

4.2 Study design

A hospital-based retrospective follow-up study was conducted involving RHD patients whose ages
were 13 years and above, who had been registered for surgery from January/2018 to

December/2023 at Tikur Anbesa Specialized Hospital (TASH), Addis Ababa, Ethiopia.

4.3 Source population

All rheumatic heart disease patients aged 13 and above years who had follow-up at Tikur Anbesa

Specialized Hospital, Addis Ababa, Ethiopia.

4.4 Study population

All rheumatic heart disease patients aged 13 and above years, who were registered for valvular
surgery from January/2018 to December/2023, and had follow-up at Tikur Anbesa Specialized
Hospital, Addis Ababa, Ethiopia.
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4.5 Inclusion and Exclusion Criteria

4.5.1 Inclusion criteria

All rheumatic heart disease patients aged 13 and above who were registered on the valvular surgery
waiting list from January 2018 to December 2023 and had follow-ups at Tikur Anbesa Specialized
Hospital, Addis Ababa, Ethiopia.

4.5.2 Exclusion criteria

All patients with incomplete medical records; including echo findings, relevant clinical
information at registry, time of enrollment to the surgery list, and those with no phone number,
and a patients had additional cardiac etiology (Ischemic Heart Disease, Hypertensive Heart
Disease, Dilated Cardiomyopathy, Congenital Heart Disease) and comorbidity Diabetic mellitus,

Hypertension, Chronic kidney disease, RVI and cancer were excluded.

4.6 Sample Size Determination

The sample size was calculated using STATA version 17 and manually with 95% CI, 80% power,
0.05 standard deviation 15% lost to follow-up rate. Probability of death at 2 years of 26% and
[HR=1.77] in patients with multivalve lesion indication for surgery, taken from a previous similar

Ugandan study (9).

e =4 (Za/2+ZB)?/ (InHR)* =96.2....... estimated event
N=e/p(e)=96.2/0.26 =370 And

N adjusted = n/ (1-loss), =370/ 0.85 = 436, it had a similar value to STATA calculated.
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4.7 Sampling technique and procedure

The sampling process involved identifying patients registered on the surgical waiting list at Tikur
Anbessa Specialized Hospital (TASH) from January 2018 to December 2023. Patients were cross-
checked against the standard surgical indications outlined in the 2020 American Heart Association
(AHA) valve treatment guidelines(23) to ensure they met eligibility requirements for valvular
surgery. From the valvular surgery registry log book, there were 2420 patients registered for
valvular intervention from 2018 to 2023. Based on our inclusive criteria, 1180 patients were
eligible; of these, 436 patients were selected by systematic random sampling after stratifying based

on their year of registration.

Total RHD patients registry for valvular surgery at TASH from January /01/2018,
to December/30/2023 eligiable for this study (N=1180)

stratified by year |of registration

2018/19 2020 2021 2022 2023
N=512 N=154 N=103 N=249 N=162
=512*436/1180 =154*436/1180 =103*436/1180

189 =249*%436/1180 =162*%436/1180

=7 =38 ~92 =60

Final sample size =436

Figure 2 Schematic presentation of sampling procedure to estimate the survival probability and
predictors in RHD patients awaiting valvular surgery at TASH, Addis Ababa, Ethiopia,2025.
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4.8 Data collection procedure

Data were collected using a structured, pre-tested questionnaire electronically by using a Kobo
collector, The questionnaire was adapted from available literature and hospital treatment
guidelines (9-11,19,21-24). The questionnaires included socio-demographic, clinical, and
Echocardiographic variables at the time of registration for surgery. The deaths of the participants
were confirmed from hospital mortality records at medical emergency, medical wards, ICU, and
CCU, and the mortality list on the cardiac surgery logbook. For those outcomes that could not be
confirmed in the hospital record, phone interviews were obtained. For those not reachable after

multiple attempts, we have taken them as lost to follow up.

Data collector

One internist supervisor and one cardiac nurse data collector were hired. The data collector and
supervisor underwent a 1-day training session by a cardiologist that covered key topics about how
to gather secondary data from patient medical records and phone calls. Pre-tests were conducted
on 22-RHD patients registered for surgery by 2024G.c at TASH; were used to identify potential

challenges and clarify any ambiguities.

4.9 Variable
4.9.1 Dependent Variable
Time to death (in years)

4.9.2 Independent Variable

o Demographic factors: Age, Gender

e Clinical factors: New York Heart Association (NYHA) class, Infective endocarditis,
Atrial fibrillation, stroke,

e Echocardiography finding: Severity of valvular damage, number of valve involvement,
Type of valvular lesion, Pulmonary hypertension, Ejection fraction, right ventricular

dysfunction,
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4.10 Operational definition

Rheumatic Heart Disease (RHD):- Permanent damage to heart valves; confirmed through

echocardiography, a documented history of rheumatic fever, and symptoms.

Beginning of the study: - The time of registration to the valvular surgery waiting list
between January 01/2018, to December 30/2023.

Following up period:- The time from the time of registration up to the end of the study
period, death, or having surgery, from January 01/2018, to December 30/2024
Censoring: - Having intervention within the study follow-up period, alive at the end
follow-up or lost to follow-up/drop.

Lost follow-up: For patients discontinued clinical follow-up for more than 6 months before
December 30/2024, and were not coming to follow-up within three months of our data
clerking time, and we could not reach them after multiple repeated phone calls.
Death/Event: - All causes of mortality within in follow-up period before having surgical
intervention.

New York Heart Association Functional Classification: - Class I (no symptoms at
ordinary activity), Class II (Slight limitation on ordinary activity), Class III (symptoms in
less ordinary activity), Class IV (symptoms at rest).

Valvular Intervention Criteria:- Based on Echocardiogram abnormalities findings
Valve lesion type/severity is identified by a cardiologist based on the American Society of
Echocardiography and the American Heart Association (AHA) guideline used in the
Evaluation of Rheumatic Heart Disease, and is identified for valvular intervention (23).
which involves either severe aortic or mitral valve lesions or both, and had an additional
severe Tricuspid lesion.

Multivalvular lesion:- Valvular surgery was indicated for more than one heart valve,
which involves the aortic and mitral valves, and had severe Tricuspid regurgitation and or
severe tricuspid stenosis.

Single valve lesion: Valvular surgery was indicated for one heart valve, which involves
either the aortic or mitral valves.

Valve lesion: either stenosis or regurgitation of the involved valve
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e Valvular intervention: Indicates both percutaneous mitral balloon commissurotomy
(PMBC) and surgical valve repair or replacement.

e The main analysis: In the main analysis, the patients who were lost to follow-up were
considered as censored.

o Worst case scenario:- In this scenario, we consider the lost to follow up patients whose
outcome was not confirmed, were had the highest probability of death, which is used to

estimate the maximum probability of death rate (27,28).
4.11 Data Management

All collected data were treated with strict confidentiality. After the data was collected, the datasets
were reviewed for completeness every day, and refreshments and feedback were given to the data
collector every morning. The collected data was extracted into Excel form and entered into

STATA. Once the data was entered, coded, and cleaned accurately, ready for analysis.

4.12 Data Analysis

The data was analyzed using STATA version 17, by applying the necessary statistical methods.
For continuous variables, the median and range were presented. The categorical variables were
summarized by percentages and frequency tables.

For the first objective, to estimate the probability of survival, the survival life table and Kaplan-
Meier survival curve were applied. Log-Rank Test was used to compare survival across groups of
covariates. The incidence of mortality was calculated. And the worst-case scenarios were
considered for patients lost to follow up and their outcomes were not confirmed.

To identify independent predictor factors in the 2nd objective, bivariate and multivariate Cox
regression analyses were used. All independent variables were included for both bivariate and
multivariate Cox models, and all have clinically significant effects. Finally, the factors that affect
the survival of RHD patients during waiting for valvular surgery were identified by considering
Adjusted Hazard ratio (AHR) with 95% CI and p-values less than 0.05. The Cox proportional
hazard assumptions were checked using Schoenfeld residual regression, the In-In(st) graph, and
the observed with predictor graph were plotted; all those assumptions were maintained. In addition
to this, multicollinearity and interaction effects were checked. The Cox-Snell residual plot was

used to fit the final model.
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4.13 Data Quality Assurance

To ensure the quality of our data, the questionnaire was adapted from existing literature and
hospital treatment guidelines. It was pre-tested in a similar setup. The data collectors were
clinically experienced cardiac nurses at TASH, and data were collected from existing medical
records and through phone interviews. This approach aims to enhance data quality and minimize
the non-response rate. Data were collected electronically using the Kobo Collect app, and the
collected data were sent to the central server daily to ensure data security. After collection, the data
were checked for completeness, coded and cleaned, and finally, analysis and appropriate

interpretation were conducted.

4.14 Ethical Consideration

Ethical approval for this study was obtained from the Institutional Ethical Review Committee of
Addis Ababa University, College of Medical Sciences, and the School of Public Health.
Additionally, a waiver of informed consent and formal permission was obtained from the Tikur
Anbesa Specialized Hospital (TASH) Department of Internal Medicine Review Committee, and
verbal consent was collected from participants during phone interviews conducted. Personal data
was anonymized with unique study ID numbers and securely stored. The study's benefits and risks
were communicated to participants and their relatives during phone interviews, and data collectors
shared their grief and expressed sympathy for families and relatives when a participant passed

away.

4.15 Dissemination of the result

The study’s findings will first be presented to the AAU College of Medicine and the School of
Public Health’s Department of Epidemiology and Biostatistics. They will then be submitted for
publication in high-impact, peer-reviewed medical journals. The results will be presented at key
national and international conferences and communicated to stakeholders at Tikur Anbesa

Specialized Hospital and public health personnel. By disseminating the findings through these
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various channels, the study will help improve healthcare practices, influence policy decisions, and

inspire future research aimed at better understanding and managing RHD in Ethiopia and beyond.

5. Result
5.1 Characteristics of study participants

This study included a total of 436 patients with Rheumatic Heart Disease (RHD) who were
registered for valvular surgery at Tikur Anbessa Specialized Hospital. The outcome status of 237
patients was confirmed using hospital records, revealing that 62 patients had died during follow-
up. For the remaining 199 patients, phone interviews were conducted; among these, 69 patients
were confirmed dead, while 45 patients could not be reached despite repeated call attempts over

two weeks.

By the end of the study period, 222 (50.92%) remained alive, 131 (30.05%) died during the follow-
up period, 38 (8.72%) underwent valvular intervention, and 45 (10.32%) were categorized as lost

to follow-up (Figure 3).

l— Death [ Aive M intervension [ Unknown I

Figure 3 Pie chart for description of outcomes at the end of follow-up for patients with RHD
awaiting valvular surgery at TASH 2025.
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5.2 Demographic and clinical condition at the time of registration for valvular surgery

The majority of study participants were female, 298 (68.35%), and 70 (16.06%) were under 18
years old at the time of registration. The median age was 25 years, with an age range of 13 to 61

years (Table 1).

Regarding clinical conditions and echocardiographic findings, 296 (67.89%) had advanced heart
failure classified as NYHA class III or IV, 237 (54.36%) had severe pulmonary hypertension

(PHTN), and 177 patients (40.60%) had multivalve lesions indicated for surgery (Table 1)

Tablel. RHD patients' sociodemographic and clinical condition at the time of registration to a
valvular surgery awaiting list at TASH, Addis Ababa, Ethiopia from 2018-2023; n=436

Covariates Category Out come Total (%)
Censored (%) Death (%)
Gender Female 221 (74.16%) 77 (25.83%) 298 (68.35%)
Male 84 (60.86% 54 (39.13%) 138 (31.65%)
Age >=18 268 (73.22%) 98 (26.77%) 366 (83.94)
<18 37 (52.85%) 33 (47.14) 70 (16.06%)
NYHA class 1&I1 126 (90%) 14 (10%) 140 (32.11%)
&IV 179 (60.47%) 117 (39.52%) 296 (67.89%)
EF >=4() 299 (73.82%) 106 (26.17%) 405 (92.89%)
<40 6 (19.35%) 25 (80.64%) 31 (7.11%)
Stroke No 286 (69.41%) 126 (30.58%) 412 (94.49%)
Yes 19 (79.16%) 5 (20.83%) 24 (5.5%)
Afib No 117 (92.18%) 75 (7.81%) 192 (44.03%)
Yes 88 (61.11%) 56 (38.89%) 144(33.03%)
IE No 301 (71.49%) 120 (28.50%) 421 (96.56%)
Yes 4 (26.67%) 11 (73.33%) 15 (3.44%)
Indicated valve | Single 209 (80.69%) 50 (19.30%) 259 (59.40%)
lesion Multiple 96 (54.23%) 81 (45.76%) 177 (40.60%)
RV.dysfunction | No 301 (72.17%) 116 (27.82%) 417 (95.64%)
Yes 4 (21.05%) 15 (78.94%) 19 (4.35%)
PHTN None 73 (91.25%) 7 (8.75%) 80 (18.35%)
Mild 43 (89.58%) 5(10.41%) 48 (11.01%)
Moderat 57 (80.28%) 14 (19.72) 71 (16.28%)
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Severe 132 (55.69%) 105 (44.30%) 237 (54.36%)

5.2 Survival probability of RHD patients awaiting valvular surgery at TASH

Over a total follow-up period of 1,210.9 person-years, the incidence rate of mortality was 108.89/
1,000 person-years, with 131 patients confirmed dead and 45 patients lost to follow-up. The
median follow-up duration was 2.8 years. The overall survival probabilities at the end of one, two,

and five years were 87.87%, 79.83%, and 59.32%, respectively (Table 2, Figure 4).

When analyzed by clinical subgroups, survival varied significantly: patients with advanced NYHA
Class III/IV had two-year and five-year survival probabilities of 72.70% and 41.09%, respectively,
and those indicated for multi-valve lesions had 69.25% at two years and 36.81% at five years.
Patients with ejection fraction (EF) <40%, right ventricular dysfunction, and infective endocarditis
(IE) had median survival times below two years, with survival probabilities at two years 0f 49.32%,

27.57%, and 31.67%, respectively (Table 2).

In the worst-case scenario, where lost-to-follow-up patients were assumed to have died at their
last hospital visit, the mortality incidence rate increased to 145.35/ 1,000 person-years. Under this
assumption, the overall survival probabilities declined to 81.40% at one year, 72.32% at two years,

and 51.34% at five years (Figure 4).

Subgroup survival also showed marked declines in this scenario: NYHA Class III/IV patients had
62.75% survival probability at two years and 33.63% at five years. Patients with multivalve lesions
indicated for surgery showed 60.42 % survival at two years and 31.40% at five years. Patients with

right ventricular dysfunction had a 25.26% survival probability at two years.
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a.Main

Number at risk
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Kaplan-Meier survival estimate
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b.Worst
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Figure 4 Overall KM- survival estimation curve in patients with RHD registered for valvular surgery
waiting list from 2018 -2023 G.C at TASH, Addis Ababa, Ethiopia, follow-up per year n=436 “a” for
main analysis and “b” for worst case scenario

5.2.1

The log-rank test was utilized to assess differences in survival distributions among various clinical
and demographic factors in patients with rheumatic heart disease (RHD). The analysis had
statistically significant differences in survival outcomes for key predictors including, p-value
<0.05 with crosponding y*: Right ventricular dysfunction (%> = 63.55, p < 0.0000), NYHA class
(* = 59.06, p < 0.0000), number of valve lesion indication for surgery (%> = 49.28, p < 0.0000)

and others. These results suggest that patients with those conditions experience significantly

Survival analysis using log-rank test

different survival probabilities compared to their respective subgroups (Table 2).
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Table 2 The life table and log rank test for equality of survival function in RHD, a waiting
valvular surgery at TASH, Addis Ababa, Ethiopia, enrolled from 2018-2023 (n=436)

Covariates Probability of survival Log-rank test
2 years (95% CI) 5 years (95% CI) Observ | Expect | Chi2 | Pr>chi?

- ed edDeat
All survival 79.75 (75.44,83.39) | 60.54 (55.07,65.57) Death |h
Gender
Female 82.76 (77.77,86.73) | 66.20 (59.16,72.32) | 77 93.69
Male 73.94 (65.13,80.84) | 44.64 (33.64, 55.03) | 54 37.31 10.21 | <0.001*
Age
>=18 83.38,(78.94,86.96) | 63.47,(56.94, 69.28) | 98 114.87
<18 62.56 (0.49, 0.73) 36.24,(21.27,51.04) | 33 16.13 19.02 | <0.001*
NYHA Class
1&I1 94.13 (88.61,97.02) | 88.07 (80.41,92.87) | 14 56.52
&IV 72.70 (66.83,77.71) | 41.09 (33.20,48.81) | 117 74.48 59.06 | <0.0000%*
EF
>=4( 82.47 (78.18,85.99) | 64.61 (58.45,7S0.10) | 106 124.57
<40 49.32 (30.39,65.74) | 4.50(0.32, 18.68) 25 6.43 57.53 | <0.0000*
IE
No 81.55(77.31,85.07) | 61.03 (54.89,66.59) | 121 128.87
Yes 31.67 (8.87,57.95) |0 10 2.13 29.88 | <0.0000*
AF
No 80.60 (75.30,84.87) | 65.52 (58.11,71,93) |75 85.79
Yes 79.16 (71.24,85.13) | 49.74 (39.58, 59.09) | 56 45.39 3.51 0.0601
Valve lesion
Single 88.74 (83.77,92.25) | 76.80 (69.51, 82.57) | 50 81.47
Multiple 69.25 (61.84,75.50) | 36.81 (27.89,45.73) | 81 43.57 49.28 | <0.0000%*
RV.dysfunction
No 82.47 (78.25,85.94) | 61.76 (55.58, 67.35) | 116 128.43
Yes 27.57 (9.69,49.09) 0 15 2.57 63.55 | <0.0000%*
PHTN
None 95.92 (87.88,98.67) | 88.03 (76.53,94.11) |7 30.02
Mild 95.45 (83.02,98.84) | 86.30 (70.17,94.06) |5 17.75
Moderate 84.25 (72.71,91.20) | 72.28 (57.73,82.54) | 14 21.78
Severe 69.94 (63.30,75.62) | 39.04 (30.88,47.11) | 105 61.45 61.94 | <0.0000*

N.B. *P-value <0.05, statistically significant
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5.2.2 Kaplan- Meier survival graphs for selected predictors

The Kaplan-Meier survival curves below illustrate that RHD patients with right ventricular

dysfunction, advanced heart failure (NYHA class III/IV), Age <18, and who had surgery indicated

for multivalve lesion at the time of registration for surgery experience significantly lower survival

rates compared to their respective subgroups (Figure 5).
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Figure 5 Kaplan-Meier survival estimates for selected predictors in the main analysis of RHD
patients registered for valvular surgery at TASH from 2018-2023, follow-up pre-year n=436



5.3  Predictors of mortality in RHD patients registered for valvular surgery

The independent predictors of mortality were identified using multivariate Cox regression models.
All variables were included in both bivariate and multivariable Cox models, considering their

clinical significance.

Patients with the following clinical conditions at the time of registration for valvular surgery were
at increased risk of death than those without the condition. Right ventricular dysfunction increased
by 3 times (AHR: 3.03; 95% CI: 1.61-5.73), NYHA class III/IV by 2.94 times than NYHA class
I/IT (AHR: 2.94; 95% CI: 1.58-5.46), Infective Endocarditis (IE) by 2.39 times (AHR: 2.39; 95%
CI: 1.15-4.96), Ejection Fraction (EF) <40% by 2.78 times (AHR: 2.78; 95% CI. 1.77-4.37),
multivalvular lesion indicated for surgery by 1.54 times than indicated for single-valve lesion
(AHR: 1.54; 95% CI: (1.05, 2.26), severe pulmonary hypertension (PHTN) by 2.99 times (AHR:
2.99; 95% CI: 1.31-6.81) and patients aged <18 years had a significantly higher risk of mortality
compared to those aged >18 with AHR=1.54, 95% CI, (1.01, 2.36). However, variables such as
stroke, atrial fibrillation (AFib), and gender did not show statistically significant associations with

mortality risk in this analysis (Table 3).
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Table 3 Bivariate and multivariate Cox-regression analysis model for predictors of survival in
RHD patients waiting for valvular surgery at TASH, Addis Ababa, Ethiopia. registered from
2018 -2023 G.C. n=436

Covariates | Category | Censored | Death | Bivariate analysis | Multivariable analysis
CHR (95% CI) AHR P-value

Gender Female 221 77 Ref Ref

Male 84 54 1.76 (1.25, 2.49) 1.28 (0.89, 1.84) | 0.181
Age >=18 268 98 Ref Ref

<18 37 33 2.34(1.57, 3.49) | 1.54(1.01 2.36) | 0.043*
NYHA class | I&II 126 14 Ref Ref

&IV 179 117 6.65 (3.80, 11.62) | 2.94 (1.58,5.46) | 0.001*
EF >=40 299 106 Ref Ref

<40 6 25 4.64,(2.99,7.21) 2.78 (1.77,4.37) | 0.000*
Stroke No 286 126 Ref Ref

Yes 19 5 0.77 (0.32, 1.89) 0.45(0.18, 1.12) | 0.089
Afib No 117 75 Ref Ref

Yes 88 56 1.41 (0.99, 1.99) 1.25(0.87, 1.81) | 0.227
IE No 301 120 Ref Ref

Yes 4 11 491 (2.61,9.22) 2.39 (1.15,4.96) | 0.019*
Indicated Single 209 50 Ref Ref
valve lesion | Multiple | 96 81 3.31(2.32,4.71) 1.54 (1.05, 2.26) | 0.027*
RV.dysfunct | No 301 116 Ref Ref
ion Yes 4 15 6.88(3.94,12.02) | 3.04 (1.61,5.73) | 0.001*
PHTN None 73 7 Ref Ref

Mild 43 5 1.24 (0.39, 3.92) 0.94(0.29, 3.05) | 0.930

Moderat | 57 14 2.77 (1.12, 6.88) 1.51 (0.59,3.89) | 0.384

Severe 132 105 3.63 (2.06, 6.38) 2.98(1.32,6.79) | 0.009*
Age Median=25 year 0.97 (0.95, 0.98) 0.98 (0.96, 0.99) | 0.035*

N.B “*significant at p-value of 0.05; CHR=Crude hazard ratio;, AHR= adjusted hazard ratio,

CI: Confidence interval, Ref=Reference, RV.dysfunction=right ventricular dysfunction

5.3.1 Coxregression model fitness and PH assumption

For checking model goodness of fit, the Schoenfeld residual was performed for each covariate and
the overall model, confirming that the Cox proportional hazards assumption was maintained and
the model was fitted which yielded y*> = 13.57 and a p-value of 0.2576, which is greater than 0.05,

indicating no significant violation of proportionality in the model. Additionally, the Cox-Snell
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residuals plot was closely aligned with a 45-degree diagonal line against the Nelson-Aalen
cumulative hazard estimate, indicating that the residuals follow an exponential distribution. This
confirms that the Cox model is appropriately specified and satisfies the proportional hazards

assumption (Figure 6).

Furthermore, the graphical methods for the proportional hazard assumption checker were plotted
for each independent predictor were parallel. The multicollinearity was checked, and the Variance
Inflation Factor (VIF) was calculated as 1.17, well below the accepted threshold of 10, confirming
no collinearity concerns among the included covariates. Additionally, interaction effects among

variables were not observed.

0 1 2 3
Cox—Snell residual

| h Cox—Snell residual |

Figure 6 Cox-Snell residual graph for checking the multivariable Cox regressional model fitness
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6 Discussion

This study assessed the survival probability and identified key predictors of mortality among
Rheumatic Heart Disease (RHD) patients waiting for valvular surgery at Tikur Anbessa
Specialized Hospital (TASH) in Addis Ababa, Ethiopia. The findings indicate that the overall
survival rates at the end of one, two, and five years were 87.87%, 79.83%, and 59.32%,
respectively. Several independent risk factors associated with increased mortality include
ventricular dysfunction, New York Heart Association (NYHA) class III/IV, multivalve surgical
indication, ejection fraction (EF) <40%, severe pulmonary hypertension, and infective

endocarditis (IE).

The one-year mortality rate observed in this study (12.13%) closely aligns with findings from an
Ethiopian study, conducted in 2005 at Gondar, which reported an annual mortality rate of 12.5%
among all RHD cases (10). However, since this study focused specifically on advanced RHD
patients requiring surgical intervention, a higher mortality rate was anticipated. The lower
observed mortality might be attributed to patients lost to follow-up, potentially underestimating

the actual mortality rate.

This is also in contrast with the Ugandan prospective follow-up study, which reported a one-year
mortality rate of 17.8% (19). This study's findings indicate a lower mortality rate, suggesting
possible regional differences in patient profiles and study design. The retrospective nature of our
follow-up study may have led to the exclusion of incomplete medical records and uncertain
outcomes among lost follow-up patients, potentially underestimating the actual mortality rate. In
contrast, the prospective approach used in the Ugandan study mitigates these limitations, offering
a more comprehensive assessment of survival outcomes. Implementing a prospective study design
in our setting could enhance the accuracy of long-term survival estimates and address challenges

related to data completeness.

Additionally, the first-year incidence of death in this study (144.19 deaths per 1,000 person-years)
was higher than that reported in the REMEDY study (116.3 deaths per 1,000 person-years) (18),
This discrepancy likely arises from differences in patient selection criteria our study primarily
included patients with advanced disease, whereas the REMEDY study incorporated RHD patients

across all severity levels. Healthcare accessibility also varied in the REMEDY study, which

26



included high-, middle-, and low-income countries, with patients from high-income settings

potentially benefiting from improved cardiac care and lower mortality rates.

In this study, the overall one-year survival probability (87.89%) was higher than a Ugandan pre-
interventional RHD survival study (77%) (9). This difference could be attributed to variations in
sample size and registry duration. The Ugandan study utilized a 10-year registry database, whereas
this study was based on a five-year registry. Similarly, the five-year survival probability in this
study (59.32%) exceeded that reported in Uganda (46%) (9). Reinforcing the potential influence

of study duration and population characteristics.

Consistent with previous studies (4, 9, 14, 15, 17,19) RHD in this cohort was predominantly
observed among female patients, with a median age of 25 years. These findings align with global

patterns, emphasizing the high burden of RHD among younger individuals, particularly women.

In this study, RHD patients with advanced heart failure (NYHA Class III/IV) had an increased risk
of death by 2.94 times than earlier stages (NYHA Class I/II), which is consistent with findings
from the REMEDY study (17,18). This underscores the progressive nature of heart failure in RHD,
highlighting the critical need for medical management and timely surgical intervention to improve

survival outcomes.

Patients with infective endocarditis had 2.39 times the increased risk of death than those without
the condition, which aligns with findings from Uganda (9). Due to the severe complications
associated with IE, emphasizing the importance of early detection, prophylactic antibiotic use, and

optimized preoperative care may help reduce infection-related mortality.

Patients had right ventricular dysfunction at the time of surgical registration increased the risk of
death three times, which is consistence with studies from Uganda and the REMEDY cohort (9,
17,18). This underscores the necessity of preoperative case stratification, particularly for patients
with severely impaired cardiac function; those patients with right ventricular dysfunction exhibit
a lower survival rate than other clinical conditions (27.57% probability of survival at the end of 2

years).

Patients who were indicated for multiple valvular lesion surgeries had a 1.54 times higher mortality

risk than single valvular lesion. This is consistent with findings from Ugandan pre-interventional
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RHD studies (9). This indicates that patients with more than one valve damage require complex
surgery, may experience advanced disease stage, and have increased perioperative as well as

postoperative mortality risks, indicating the necessity of close follow-up and timely intervention.

Patients' Ejection Fraction (EF) <40% at registry had a 2.67 times increased risk of death in this
study. In contrast, this factor was not shown to be statistically significant in the Ugandan pre-
interventional RHD survival study (9). The discrepancy may be due to differences in sample size

and regional disparities, which may necessitate further investigation.

Patients with severe pulmonary hypertension (PHTN) had a 2.99 times higher mortality risk, which
aligns with findings from both Uganda and the REMEDY study (17,18). PHTN significantly
contributes to worsened survival outcomes by imposing right heart strain and impaired oxygen

delivery, reinforcing the need for advanced pulmonary and cardiovascular care.

Additionally, this study found that patients aged <18 years at the surgical registry experienced
significantly higher mortality than their adult counterparts, AHR=1.54 (1.01, 2.36). Which is in
contrast to the REMEDY studies, which identified older age as a predictor of higher mortality
among patients with rheumatic heart disease(18). This inverse age effect may reflect the different
population studied that REMEDY included broader RHD cohorts with multiple comorbidities and
varying treatment histories; our cohort focused solely on patients awaiting surgical intervention

and excluded major non-communicable comorbidities.

The observed higher mortality in younger patients may reflect more aggressive disease
progression, late presentation, and delays in surgical access. Notably, the Kaplan—Meier curves
remained similar in earlier follow-up but diverged within months, suggesting that pediatric and
adolescent patients are vulnerable to rapid clinical decline without timely surgery. These findings
support prioritization of younger patients in surgical waiting lists and investment in earlier RHD

screening and referral strategies for children and adolescents in resource-limited settings.
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7 Strengths and Limitations of the Study
7.1 Strength of the study

The strength of this study lies in the use of appropriate advanced statistical analysis and design.
The optimal sample size and follow-up period were used, ensuring the representativeness of the
sample. A mixed approach was used for data collection; both reviewing patients' medical records
and conducting phone interviews, to increase the data reliability and reduce missing data.
Considering the worst case analysis, for patients' unknown survival status enables to estimation

maximum probability of mortality rate in this cohort.

The study answered the research questions by estimating the survival probability of RHD patients
waiting for valvular surgery in Ethiopia and their independent predictors. Through addressing
those critical knowledge gaps in the survival of RHD patients, this research enables better patient
care, surgical prioritization, and policymaking. While the study was conducted in a low-resource
setting, the findings were used to reflect real-world challenges regarding scarcity in cardiac
surgery, especially in RHD patients, and inform policy decisions for improving RHD care, early

screening, and timely intervention in resource-limited settings like Ethiopia.

7.2 Limitations and challenges of the study

While this study provides valuable insight into RHD patients' survival and predictor factors. There
are limitations to be considered; Due to the study was a retrospective follow-up, using hospital
record data, most patients were excluded due to incomplete relevant medical records. Other
predictors of survival, like socioeconomic and demographic factors, patients' lifestyle, and health
care system-related factors, were not assessed in this study. Data cleaning on the hospital Iw-care
system was a big challenge as the system needs a wifi connection, and some hospital mortality
reports, especially in the medical and emergency ward, were not available due to this, for some
individual while we calling patients who had hospital deaths, their families was offended by our

call.
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8. Conclusion and recommendation

8.1 Conclusion

This study reflects the high mortality rate in RHD patients awaiting valvular surgery at TASH,
Ethiopia. The findings highlight the importance of addressing such particular patient conditions at
a registry, patients presented with advanced heart failure (NYHA class III/IV), right ventricular
dysfunction, Ejection Fraction <40%, Infective Endocarditis, multivalvular lesion indicated for
surgery, younger age groups, and severe pulmonary hypertension. which significantly influences

survival outcomes in RHD patients who are waiting for valvular surgery.

Overall the study findings underscore the need for healthcare system improvements such as
strengthening early screening programs, strict and continious patient follow-up and moitoring
strategies, the need of stronger and urgent surgical intervention strategies in resource-limited
settings like Ethiopia, the need for further research which considering additional predictor factors
and using a longitudinal prospective follow-up study, and the need for organized national

registration book for RHD patients are indicated.

8.2 Recommendation

Ministry of Health (MoH)

e Increase funding for cardiac surgery and infrastructure to reduce long waiting periods and
improve patient access to treatment.
e (reate community awareness to educate patients on early signs, prevention, and

treatment adherence of RHD.

Tikur Anbessa Specialized Hospital (TASH)

e Identifying high-risk patients, and providing earlier intervention with responsible bodies.

e Enhance proper data documentation systems to ensure complete and reliable patient
records.

e Engage in continuous research to refine treatment protocols and surgical techniques for
RHD patients

Non-Governmental Organizations (NGOs) & International Partners
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Provide financial and logistical support to increase access to cardiac surgery and imaging

in our country.

Create community awareness to educate patients on early signs, prevention, and

treatment adherence of RHD.

Funding and supporting research to better understand RHD progression and surgical

outcomes in Ethiopia.
Collaboration with national and international cardiac center teams for further clinical and

health care system skill exchange and resource sharing.
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Annex

I. Information sheet, consent form, and questionnaire English version

Addis Ababa University College of Health Science, School of Public Health
Introduction

Thank you for considering participating in this study. This information sheet is designed to provide
you with details about the research project.

Research topic: Assessing survival of patients with rheumatic heart disease awaiting valvular
surgery at Tikur Anbesa specialized hospital, Addis Ababa, Ethiopia, a retrospective follow-up
study.

Hello, my name is (Data collector name), and I am conducting a research study as part of
“Assessing survival of patients with RHD awaiting valvular surgery at TASH.” before we
begin the interview, I would like to provide you with some important information and ask for your

consent to participate.

The primary purpose of the study is to determine the time to death of RHD patients awaiting
valvular surgery, with its mortality rate and predictor factors at TASH. We are conducting this
interview to gather information about the overall health condition and the follow-up of patients at
TASH. Your participation is completely voluntary. You are free to choose whether or not you wish
to participate. You can withdraw at any time without any consequences or loss of benefits. All
information shared during this interview will be kept confidential. Your responses will be recorded
and used only for the purposes of this study. No identifying information will be shared, and all

data will be stored securely.

The research has no significant risks associated with your participation in this interview. However,

there are no direct benefits to you, but your participation will contribute to the overall research,
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which may help improve the health outcome of RHD patients in TASH and for Ethiopians. You

have the right to ask any questions you may have before, during, or after the interview.

Person to contact: This research proposal will be reviewed and approved by the institutional
review board of Addis Ababa University School of Public Health Research Review Committee and
TASH. Should you require any further details or clarification regarding the research methodology,
ethical considerations, or any other aspects of the study, please feel free to contact us at For any

additional information about the research content, you can contact us.
Bizunesh Akele phone; +251912936980

Email: bizuneshakele27@gmail.com

Primary advisor : Dr Hussien Mekonnen; Phone:- +251911631634
Email: hussen_mk@yahoo.com

Now, I would like to ask for your consent to proceed with the interview. Do you understand the

information I have provided, and do you consent to participate in this study?

a. Yes: Proceed interview

b. No: Stop interview and say

Thank you for your time and consideration. Y our participation, if you choose to proceed, is greatly

appreciated.

36


mailto:bizuneshakele27@gmail.com
mailto:hussen_mk@yahoo.com

II. Waiver of Consent

From: Bizunesh Akele
To: School of Public Health IRB
Dear chair;

This letter is to request a waiver of ethical clearance for a study on “Assessing survival of
patients with RHD awaiting valvular surgery at TASH, Addis Ababa, Ethiopia.”
Investigator: Bizunesh Akele Reta, Sponsor: Addis Ababa University School of Public Health.

The data of this study will be collected by trained data collectors and supervisor, from patients’
medical records at TASH with additional phone interviews to confirm the survival status; when

the outcome is not find in the hospital.

Purpose of the study: The primary purpose of the study is to determine the time to death of RHD
patients awaiting valvular surgery including its mortality rate and predictor factors at TASH. The
study result were primarily used for partial fulfillment of a Master's Degree in Public Health with
the specialty of Epidemiology and Biostatistics from the Addis Ababa University School of public
health.

Procedure: All adult patients with RHD enrolled in a waiting list of Valvular surgery from January
01/2019, up to December 30/2022, will be extracted from patient medical records and identified

as eligible participants based on inclusive and exclusive criteria.

Risk: This study poses no significant risk to participants. However, there may be minimal
emotional distress for the participants' families during phone interviews, particularly if the
participant has passed away. To minimize this, data collectors will introduce themselves, ask for
permission to inquire about the individual’s medical follow-up, and seek to understand why they
lost contact and the participant's current status. If the individual has passed away, the data collector
will express sympathy, saying, "I’m so sorry to hear about Mr./Ms..... I am deeply sorry for your
loss. I understand this may be a difficult time." They will then offer a moment to share their grief

and attempt to gather information about when and how the participant passed away.
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Benefit: This study has no direct medical or financial benefits to participants during the study
period, but the study will provide indirect long-lasting benefit for their health improvement when
the study results used to provide valuable insights in improve healthcare planning and patient

outcomes for RHD patients at TASH and throughout the country.

Confidentiality: Confidentiality will be strictly maintained throughout the study. Personal data
will be anonymized with unique study ID numbers to protect participants' identities. Data will be
stored securely in password-protected files and will only be accessible to authorized researchers.
During phone interviews, verbal informed consent will be received from each participant and will
be assured that their responses will remain confidential, and no identifiable information will be

shared or published.
Sincerely
Thank you for your consideration

Bizunesh Akele
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II. Questioners; English Version

Table 4. English Version Questioner
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English Version Questioner

S.no | Question Answer Remark
s.no | Baseline personal and sociodemographic information
1
101 | Participant ID number
102 | medical record number
1. Primary:.........cooiiiiiiiiiiiii,
103} phone number 2. Secondary:..........cooiiiiiiiiiiinnnn.
Gender 1. Male
104 2. Female
Residency 1. Urban Werite the
105 2. Rural specific place.
Age at enrolment to surgery
106
S.no | Baseline clinical characteristics at enrollment
2
Date of first diagnosis of
201 | rheumatic heart disease DD/MM/YY
202 | Date of enrollment to surgical
waiting list DD/MM/YY
Cardiac-related comorbidity at enrollment
New york Functional, (NYHA) 1. I
203 | class 2. 1
3. IV
Does the patient have history of 1. Yes
204 | congestive heart failure (CHF) 2. No
205 | Classification of Heart Failure 1. Preserved >55%
According to Ejection Fraction 2. Mid-range 40-55
3. reduce <40%
Dose the patient have atrial 1. Yes
206 | fibrillation 2. No
Dose the patient have history 1. Yes
207 | of infective endocarditis 2. No
Dose the patient have history of 1. Yes
208 | stroke 2. No
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Does the patient have history of 1. Yes
209 | peripheral arterial embolism 2. No
Dose the patient have history of 1. “Yes
210 | pulmonary hypertension 2. No
211 | What is the level of PHTN 1. Mild
2. Moderate
3. Severe
The severity and pattern of valve lesion indicated for surgery
212 | Mitral regurgitation 1. Mild
2. Moderate
3. Severe
212 1. Mild
Mitral stenosis 2. Moderate
3. Severe
4. Very severe
213 1. Mild
Aortic regurgitation 2. Moderate
3. Severe
214 | Aortic stenosis 1. Mild
2. Moderate
3. Sever
215 | Tricuspid regurgitation 1. Mild
2. Moderate
3. Sever
216 | Tricuspid stenosis 1. Mild
2. Moderate
3. Severe
217 | Pulmonic regurgitation 1. Mild
2. Moderate
3. Sever
Treatment related
218 | Is the patient on secondary 1. Yes
prophylaxis
2. No
219 | History of cardiac related 1. Yes
hospital admission 2. No
Non-cardiovascular related comorbidity
220 | Does the participant have a 1. Yes
history of acute kidney injury 2. No
(AKI)
221 | Does the participant have a I. Yes
history of anemia 2. No
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S.no

Outcome of the participant

03
301 1. Death
The outcome of participants 2. Alive
during the waiting period for 3. Having surgery
surgery 4. Lost follow-up/withdrawal
303 | After how long of waiting did
the patient die (in years and
months
304 | Source of survival status 1. From the hospital medical and death
records
2. Through phone calls
305 | Reason for withdrawal from or 1. Due to unmet surgical and medical
loss to follow up needs
2. Due to starting follow-up in another
cardiac center
3. Due to travel to a foreign country
4. Other specific
306 | Time of withdrawal/ in months
and years
307 | If surgery was done, specify the

date.

42




IV. Information sheet, and consent form and Questioner in Amharic Pa0/8
ek, 7% AT PNI° 91T AR9)Ah, PR

OH.Y TG OO AgoAT+q QAN AGaoNTIGAT:: &Y Povll AV P 1H124.0 A PI°CI°C
TCECHE HCHET? AACHE AIPLAN 10-::

MG SOTAT N9 (ovldB ONANL®- (9°) 10 AS PO aomPd7 haoLavlT7
04 "CANNAC +£2 TG P7L.nONE CRCTTT PN chovd® CAVT@- Vo7 oo LG
N7.A® Con H4P P9°CI9°C TST ALALLh 107 A181E MP). ovlBPT7
APCNAT U AS AMS PAU-::

PTG PG IATT:-

PONANAC +£ TI197 C29.mONE:  PRCTVE AN hood® PAVT@  FholPF
PN T POUTE oomd AS oo APE N ATRC AINA NEAAGHE PO A
TINELT AL Aco@N? 1. LUTT PA ooM@P ALLLTT AN A AMPAL PM.S
Usd AS CNOLDTT A NPRC ANA NEAAGHE AT A aol8 AaoaNn
10 PACONE AANTE oo Noo-h (L PLA1TE Chov(dt 10 AaoATq avdNT1PG
MLI° AAGDLATT Adog°LT 19 12 PA 9°39° TG 097175 @-9° 1 h PGk oM
ST AN MY #A aooMBP OP T 09196 U-N9° avlB8DF TULNTEP SUPSHA:: PACNL
J°ANT LaoH10A 2GS ALY TG T FATIPT NF TPI° AL L@-AN:: 9°39° av)f avlFB
AT AS UN9° ool LUTrE Nm0e VB3 Sho1FA::

TGk (LY PA ooM@P hACNE AAT62 IC PH15T 9°19° 1AV hLIPT PAT9°:
PSI°T AACAL 9°79° ALYE ¢TA4E PPIITPIT PA9°T 1IC 77 CACNE A6
AAMPAL, I°CI°CT AP LLCINT LUI° NTERC AINA WTAAGHE POTHA AS
NATCELD-LT CRCTONE PAN haod® PAVT@ hood™+ETF ¢S @m 7 AZTA0A
LLEAA: hPh oomBE 04T M@ AS hPh oom@Ee VIA PULSCRTT 2175 019°
P eE PaomPd oot hALP+::
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PO (- LV PTG+ 140 NASN AN LLNCAL POHN MS TSHS 9°CI°C
ot LTI 9197 G FF LOL A DA PIPCIC H&T N1-9°INL-P T80T ¢
MLI° ANT PTGk 1K FPT7 O tavdnt +en2ls HCHETT @LI° TME-LE hdNT-
AL ALTTHT OATLTAT PI°CI°C LHT 14 avlB 0 AL AT 19T
LAT)D::

Bizunesh Akele phone; +251912936980
Email: bizuneshakele27 @ gmail.com

av7t PN oomPd AdvPmMA SPLVT AMEPY ALAIAU:: PPLANNTT avlB
FLLAHINT AG WY TG AgoA+e A0279° 4+ A\?

1. h? PO oomGET LP TN
2. ho PO ooMLET Wk

ALLL AS AANTEP TP AGaoN 15N 7:: Agobmi haoldm PACHL AT AMY9°
hASao(\1GA7::
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Table 5 Amharic version Questioner

S.no 01
P+AFL D ™Mt
101
N@MNNP L M5 O+ 1. 9+
P+AFL O M F 2. o
3. PEMIT AL/
4. M4 httd / oM+
5. Parme
102 Write in
Q.no 301aPA M 9o+ hUPY DD/MM/YY
PAR+NTT o7 A&
103 Write in
Ne+n+ @d+ e+AFLD $Lm MM/YY
104
ARt Uk AT 8T B2 1. NUNT3a UNIPT AT
AT FA qot an
2. 4.NNaAH NarLm4
105 1. NA+TRA PR MG AS
Q.no 301 ARAM PMé: PhNIRT &AYT 9PN PF
nNtrTd/ oM+ NPT aoh -t 2 NAA PAN AN DA
PM4 nttd/aem-ma+ 9oAY P+ 97T N%FFA Naopane,
nec? goNTY P
3. M M6k ATC NAP3H
bl
4. NAPHAP
106 Q.no 301 AN NATTA &+ L Write in
DD/MM/YY

1T ALLLT N
PMAP 1N 1HT £94
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