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Abstract

Introduction: Mortality due to chronic heart failure remains a global public health problem,
despite the presence of advanced medical therapy. Africa has the highest case fatality rate from
chronic heart failure of 34%, which is double the global average of 16.5%. Addressing mortality
predictors is essential to overcome the problem.

Objective: To determine time to death and its predictors among patients with chronic heart
failure in selected public hospitals, Addis Ababa, Ethiopia, 2024

Methods: multi-center retrospective cohort study was conducted on 208 adult patients under
follow up by reviewing their medical record from March to April, 2024. Five years medical
record was reviewed (January 1, 2019to December 30, 2023). The collected data was entered
into Epi-data version 4.6 and exported to STATA Version 18, and coding, cleaning, and analyses
was done accordingly. Survival probability among patients with chronic heart failure from the
starting date to the follow-up to the event was estimated using the Kaplan—Meier survival curve.
To check for significant differences among categories of factors, the log-rank test was applied to
all categorical variables. Variance inflation factor (VIf) was used to check for the presence of

multicollinearity, the mean VIF was 2.71.

The Cox proportional hazard regression model was used to identify significant predictors. All
candidate variables with a P < 0.25 in the bivariable analysis were included in a multivariable
analysis. The Cox-proportional hazard model assumption was checked using a formal statistical
test, the GLOBAL test. In the final model, hazard ratios with 95% confidence intervals (CIs)

and P-values (< 0.05) was used to declare statistically significant predictors.

Result: A total of 217 medical records of adult chronic heart failure patients were reviewed, of
which 208(96%) medical records met the enrollment criteria in the final analysis. The median
survival time was 30.7 months. Pneumonia (AHR=3.7; 95%CI: 1.59, 8.58), atrial fibrillation
(AHR=4.9; 95%ClI. 2.25, 10.7), paroxysmal nocturnal dyspnea (AHR=3.6; 95%CI: 1.16, 11.2),
systolic dysfunction (AHR=14; 95%CI: 2.5, 78.7), NYHA functional class Il (AHR=4.2;
95%CI: 1.26, 14), and anemia (AHR = 8.6; 95%CI: 1.95, 38) were independent predictors of

death among chronic heart failure patients.



Conclusion and recommendation

The median survival time was 30.7 months, with a minimum and maximum follow-up time of 1
and 57.3 months respectively and factors such as; - anemia, atrial fibrillation, pneumonia, NYHA
functional class, systolic dysfunction and paroxysmal nocturnal dyspnea were significant
predictors of death among congestive heart failure patients, therefore concerned stakeholder
should focus on those predictors of mortality. Early initiation of management for patients with

chronic heart failure and adherence to treatment guide line is recommended.
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1. Introduction

1.1 Background

Heart failure (HF) is a chronic, progressive disease characterized by inability of the myocardium
to pump enough blood to meet the body’s metabolic needs (1). Shortness of breath, poor exercise
tolerance, fatigue, fluid retention, and crackles in the lung are some of the clinical manifestations
of heart failure.(2).

Heart failure (HF) is a serious medical condition that impacts people all over the world as well as
healthcare systems(3). It is the main cause of illness and mortality, with negative implications on
quality of life, healthcare expenses, and longevity(4). It is a pandemic and 64.3 million
individuals on average live with heart failure globally right now(5). It is also linked to high

morbidity and has a considerable impact on healthcare costs in developed countries (6).

It is a significant public health issue, with a prevalence of 6.5 million in the United States (U.S.)
(7). The prevalence of HF in the U.S. is anticipated to increase by 46% between 2012 and
2030(8). HF is a growing problem in Africa, especially in sub-Saharan Africa(SSA) (9). A study
conducted in Ethiopia found that HF is one of the most common cardiovascular disorders
accounting for 23.9% (10).

In Africa, Chronic heart failure (CHF) was more common in younger age groups, with most
cases recorded around the fifth and sixth decades, and it is not a disease of the elderly in Sub-
Saharan Africa compared to the rest of the world (11). Furthermore, hospital case fatalities
among those with heart failure range from 9% to 12.5%. This situation makes heart failure one of
the major causes of death of cardiovascular origin in Africa (12). African Union estimates that
the current prevalence of CHF is 10-20 million people in SSA, making it the leading health
challenge after AIDS (13)

Many countries in Sub-Saharan Africa continue to struggle with the HF syndrome. Systolic HF
appears to be dominant. In Sub-Saharan Africa, hypertension, valvular heart disease, and non-
ischemic cardiomyopathies and corpulmonale were most common etiologies being reported(13).

Currently, it is one of the serious clinical concerns in developing countries. HF is common in



developing countries and continues to rise in incidence and prevalence with minimal
improvement in prognosis(14). In sub-Saharan Africa, HF has been shown to affect young and
middle-aged adults most likely to be in New York Health Association (NYHA) Functional Class
IV compared with those from Asia, the Middle East, and South America(15).

Patients with CHF often have multiple factors that accelerate disease progression to a greater or a
lesser extent and worsen the response to treatment(16). Managing a wide range of Comorbidities
in patients with CHF presents significant hurdles because the impact of these Comorbidities and
their interactions remain incompletely understood, and predicting patients' clinical courses is

challenging(17).

Non-cardiac comorbidities are prevalent in patients with HF and are usually associated with
increased complexity of assessment and management(18). Nearly three-quarters of outpatients
with chronic HF had one or more non-cardiac comorbidities(19), and more than 80% of Asian
patients with HF had >2 comorbidities according to the ASIAN-HF registry(20). Non-cardiac
comorbidities include diabetes mellitus (DM), chronic kidney disease (CKD), chronic
obstructive pulmonary disease (COPD), anemia, stroke, cancer, peripheral arterial disease
(PAD), and liver cirrhosis(21).



Heart Failure (HF) is a multi-faceted and life-threatening syndrome characterized by significant
morbidity and mortality, poor functional capacity and quality of life, and high costs. Furthermore
heart failure affects more than 64 million people worldwide(22). Globally, over 50% of
individuals with chronic advanced heart failure die within 5 years(23).Thus, despite
improvements in treatment, lifestyle adjustment, and better adherence to guidelines,(1)HF

mortality and morbidity are still high and quality of life (QOL) remains poor(23).

Heart failure is one challenging public health issue of the twenty-first century and is associated
with negative outcomes, such as mortality and hospitalization. Heart failure admission rate
exceeds 50%, with a mortality rate of 10-15% and a hospitalization rate of 30-40% within 6

months of discharge. (24).

Africa has the highest case fatality rate from CHF of 34%, which is double the global average of
16.5%(15). 1 year HF mortality rate in Sub-Saharan Africa(SSA) nations ranged from 29 to
58%, with an intra-hospital mortality rate of 26%, which is greater than in the Caribbean, Brazil,
or North America(25).

Approximately 9% of all deaths in Ethiopia are attributable to CHF(26). Systematic review
regarding Epidemiology of major non-communicable diseases in Ethiopia found that 2.5% of
deaths among all age groups in a sampled hospital-based mortality study were attributable to
congestive heart failure(27). Moreover, based on surveillance data analysis in Addis Ababa,
congestive heart failure is the third leading cause of cardio-vascular death, following

hypertension and stroke (28).

A study conducted by Sebisibe Kusse Kumaso, Markos Abiso Erango, et al. Regarding Survival
Rate Analysis of Heart Failure Patients, Reveals that 21.6% of chronic heart failure patients died

during a five-year follow-up period (29).

HF is associated with a substantial economic burden, including direct health care costs
(hospitalizations, outpatient care) and indirect costs, particularly, work productivity loss(30). The
global economic burden of HF is estimated at 346.17 billion US dollars with 5380 US dollars per



HF case as per the American heart association estimation (31). Heart failure (HF) is expected to
affect>8million Americans aged >18 years and cost the US health system nearly $69.7 billion by
2030(32).

The impact of HF is not limited to patients but also extends to their families. Being a caregiver
for a patient with HF is a strenuous task. Previous studies demonstrated that these caregivers
experienced reduced HRQoL, and care giving had a negative impact on their physical and
emotional health(33) Care giving to patients with HF also had an impact on the social life and

employment of the caregiver and was associated with economic burden(34).

Ethiopia has adopted Sustainable development goal 3.4 to reduce non-communicable disease by
1/3rd by 2030(35). Ethiopia launches national strategic action plan for prevention and control of
major non-communicable diseases by incorporating multi sectors in order to curb health
challenges caused by major non-communicable diseases. This national strategic plan outlines the
non-communicable diseases and their associated risk factors which should receive due priority in
Ethiopia. These are cardiovascular diseases, chronic respiratory diseases and diabetes and their
shared risk factors including tobacco, physical inactivity, unhealthy diet and excessive alcohol
use, as well as khat consumption and indoor air pollution(35). However, currently cardiovascular
disease is the leading cause of death in Ethiopia. Each day about 170 Ethiopians are dying of

cardiovascular diseases (36).

There are no previously conducted studies regarding the area of interest in this specific
population as far as my knowledge touched, thus this study aims to determine time to death and
its predictors among chronic heart failure patients under CHF follow-up clinic, Addis Ababa,
Ethiopia. 2024



1.3 Significance of the study

The results of this research are expected to provide recommendation for relevant stakeholders,
governmental organizations at various levels, and non-governmental organizations that work in
the field of congestive heart failure in order to design and promote the good health and long-term
well-being of congestive heart failure patients. This will be done by determining the key factors

affecting the clients under follow-up.

Conducting this study can also serve as a guide for the institution regarding the care of patients
with chronic heart failure and their outcome, identifying the critical points to be addressed so that

improved patient care is given.

The findings of this study will benefit patients by improving their quality of life, increasing

productivity, and lowering health care costs.

Researchers will use the study finding as an input while conducting systematic review and
prospective studies regarding this topic.

Conducting this research will benefit me by improving my problem-solving skills, and better
understanding chronic heart failure management. It will also pave the way for learning

opportunities, and it is a requirement to complete this postgraduate study.



2. Literature review

Framingham Heart Study in USA indicates, the mortality rate after diagnosis of HF in the USA
was around 10% at 30 days, 20-30% at 1 year and 45-60% over 5 years of follow-up (37).
Conversely, the Rotterdam study, which included HF patients in Europe, showed a lower
mortality, with 11% and 41% mortality rates at 1 year and 5 years of follow-up, respectively
(38).

In SSA, HF is one of the major public health concerns and is associated with high morbidity and
mortality, high rates of recurrent hospitalization, poor quality of life, and loss of economic
productivity, as it affects mostly young and economically active adults in addition, Overall
mortality was 16-5%: highest in Africa (34%) and India (23%), intermediate in southeast Asia
(15%), and lowest in China (7%), South America (9%), and the Middle East (9%). Cardiac
variables (New York Heart Association Functional Class 11l or IV, previous admission for heart
fa7ilure, and valve disease) and non-cardiac variables (body-mass index, chronic kidney disease,
and chronic obstructive pulmonary disease were Independent predictors of mortality during one

year follow-up period (39).

Regarding sex-differences in mortality, women with HF have better age-adjusted survival rate
than men. They have a lower risk of death irrespective of cause of HF and of comorbidity. This
benefit is more apparent when the etiology is unrelated to ischemia, as women with HF related to
non-ischemic diseases have significantly better survival than men with or without coronary
artery disease as their main cause of HF(40). another study also supported that male gender as
predictor of mortality among heart failure patients (41,42)

A study conducted in sub-Saharan Africa shows having no formal education was independent

predictor of poor outcome among chronic heart failure patients(43).

A study conducted by Yikeber Abebaw Moyehodie, Mitiku Wale Muluneh, etal. found that male

patients had a higher risk of mortality compared with female patients(44).


https://www.frontiersin.org/people/u/1561873

A study conducted by Joel, Gerard F Andersonetal. regarding the impact of non-cardiac
comorbidity on potentially preventable hospitalizations and mortality in elderly patients with
chronic heart failure (CHF) indicates comorbidities that were associated consistently with
notably higher risks for CHF-preventable and all-cause preventable hospitalizations, and
mortality, including chronic obstructive pulmonary disease/bronchiectasis, renal failure, diabetes,
depression, and other lower respiratory diseases (all p < 0.01)(45).

A study conducted by Vincent M. van Deursen, etal. reveals that, Diabetes, CKD, and anemia
had the highest prevalence and were independently associated with mortality among heart
failure patients(19).

A study conducted by Filippos Triposkiadis, Gregory Giamouzis, et al. Regarding reframing
association and significance of co-morbidities in heart failure reveals several co-morbidities are
present in HF patients, with diverse clinical relevance. Hypertension, CAD, AF, and CKD

exhibit a direct causal association with HF(41).

Diabetes mellitus is highly prevalent among patients with heart failure, especially those with
heart failure and preserved ejection fraction (HFpEF), and patients with the two conditions have

a higher risk of mortality compared with patients without diabetes or heart failure(46).

A study conducted by Vincent M. van Deursen, etal. reveals that, Diabetes, CKD, and anemia
had the highest prevalence and were independently associated with mortality among heart
failure patients(19). The most common etiology of HF in the African cohort as well as in
Nigeria, Uganda, and Mozambique was hypertensive heart disease (HHD), followed by ischemic
heart disease (IHD), which was dominant in South Africa and Sudan. Rheumatic heart disease

was an important cause of HF in Sudan(47).

According to the study done on the Assessment of major causes of heart failure and its
pharmacologic management among patients at Felege Hiwot referral hospital in Bahir Dar,
Ethiopia, Different associated factors had a significant effect on heart failure, Among those
factors hypertension was a cause of heart failure in 149 (38.8%) of the patients, 26 (6.8%)
patients had chronic kidney disease, 78(20.3%) patients had diabetes mellitus (DM), 8 (2.1%)


https://www.jacc.org/doi/abs/10.1016/S0735-1097(03)00947-1
https://onlinelibrary.wiley.com/authored-by/Giamouzis/Gregory

patients had a retroviral infection and another 8 (2.1%) had thyroid disorder as a comorbidity
(48).

A study conducted by Abebe TB, Gebreyohannes EA, et al. Indicates that anemia is a strong
predictor of mortality among patients with chronic heart failure(49). other study in Ethiopia
Indicate hypertension, CKD, pneumonia, diabetes mellitus,and anemia were significant
predictors of mortality among heart failure patients(44).

A study conducted by the European Society of Cardiology on Epidemiology and one-year
outcomes in patients with chronic heart failure and preserved, mid-range, and reduced ejection
fraction shows Age, New York Heart Association (NYHA) class 111/IV status, chronic kidney
disease, Low systolic blood pressure, high heart rate, A lower body mass index and Atrial

fibrillation were identified as mortality predictors during one year follow up period (38).

A study conducted by Katherine E. Kurgansky, Petra Schubert, etal. regarding Association of
pulse rate with outcomes in heart failure with reduced ejection fraction, shows that High pulse
rate, both at the time of diagnosis and during follow-up, is strongly associated with increased risk

of adverse outcomes in Heart Failure patients(50).

A study conducted by Jennifer E. Ho, Martin G. Larson, etal. reveals Individuals with a higher
heart rate are at elevated long-term risk for cardiovascular events, in particular, heart failure, and

all-cause death with reduced ejection fraction(51).

A study conducted by SimonaBarlera, Luigi Tavazzi, et al. Reveal predictors that increase the
risk of mortality include lower left ventricular ejection fraction, chronic obstructive pulmonary
disease, lower systolic blood pressure, diabetes mellitus, male sex, higher uricemia, lower body
mass index, lower hemoglobin, and aortic stenosis(52).

A study conducted by Tanvir Ahmad, AssiaMunir, et al. Regarding Survival analysis of heart
failure patients reveals that ejection fraction, anemia, and blood pressure as the significant
variables affecting the likelihood of mortality among heart failure patients. Furthermore, death
hazard gets more than double for unit increase in Serum creatinine with p- value =0.0026 and
one unit (meg/L) increase in serum sodium decreases the hazard of death by 6% with p-value =
0.0052(41).


https://www.ahajournals.org/doi/10.1161/CIRCHEARTFAILURE.112.967828?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://www.ahajournals.org/doi/10.1161/CIRCHEARTFAILURE.112.967828?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed

A study conducted by Ovidiu Chioncel, Sean P Collins, etal. regarding Predictors of Post-
discharge Mortality Among heart failure Patients shows age, history of previous hospitalization,
congestion, systolic blood pressure (SBP), heart rate (HR), QRS duration, renal function and
markers of organ injury were predictors of mortality(53).

A study conducted by Apostolos Tsimploulis, Poonam Bhyan, etal. Regarding orthopnea or
paroxysmal nocturnal dyspnea in older adults with prevalent heart failure shows that orthopnea

and paroxysmal nocturnal dyspnea had strong association with all-cause mortality(54).

A study conducted by A.C. Zomer, Vaartjes, etal. Indicates pacemaker implantation, admission
duration, non-cardiac medication use and high serum creatinine were independent risk factors for
three-year mortality after first heart failure admission(42). A study conducted by Luciana Gioli-
Pereira, Fabiana G. Marcondes-Braga regarding predictors of one-year outcomes in chronic
heart failure patients reveals High levels of blood urea nitrogen, brain natriuretic peptide and
low systolic blood pressure were predictors of mortality among study subjects(55).

The most common etiology of HF in the African cohort as well as in Nigeria, Uganda, and
Mozambique was hypertensive heart disease (HHD), followed by ischemic heart disease (IHD),
which was dominant in South Africa and Sudan. Rheumatic heart disease was an important cause
of HF in Sudan(47).

A study conducted by Anastase Dzudie, Blaise Barche, et al. on Survival rate and predictors of
36-month mortality in patients with heart failure in Sub-Saharan Africa indicates that (47.2%)
heart failure patients died and New York Heart Association functional class Il & IV, presence
of pulmonary rales, chronic kidney disease and enrolment as inpatient, were Independent

predictors of mortality (43).

A study conducted by Sebisibe Kusse Kumaso, Markos Abiso Erango, et al. Regarding Survival
Rate Analysis of Heart Failure Patients at Arbaminch General Hospital, Southern Ethiopia
reveals chronic kidney disease, left ventricular ejection fraction, etiology of heart failure, types
of congestive heart failure, smoking status, diabetes mellitus, and tuberculosis were predictors of

mortality among patients with chronic heart failure(29).
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A study conducted by Yikeber Abebaw Moyehodie, Mitiku Wale Muluneh, etal. Indicates
hospital, NYHA class, etiology/cause of HF, and pulse rate were significantly associated with the
hazard of death(44).

Angiotensin-converting enzyme inhibitors (ACEIs) have been proven to lower mortality and
morbidity in HFrEF patients. Spironolactone or eplerenone are suggested for all symptomatic
patients with HFrEF with ejection fraction < 35% to minimize mortality and hospitalization.
Furthermore, diuretics are indicated to alleviate congestion symptoms in HFrEF patients,
although their effects on mortality and morbidity have not been investigated in randomized
controlled trials. Unfortunately, there are no established therapy options to minimize mortality in
patients with HFpEF. However, calcium channel blockers and diuretics are routinely utilized
(4,56).

A study conducted by Berhanu Beri, Korinan Fanta, Etal. Regarding Management, clinical
outcomes, and its predictors among heart failure patients admitted to tertiary care hospitals in
Ethiopia reveals that absence of angiotensin | converting enzyme inhibitors/angiotensin Il

receptor blockers were predictors of 90-day all-cause mortality(57).
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2.5 Conceptual frame work
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Figure 1: Conceptual frame work adapted from different literatures(38,40,43-45,55,57)

11




. Objectives

To determine Time to death and its predictors Among Patients With chronic Heart Failure in
selected public Hospitals, Addis Ababa, Ethiopia, 2024

To determine survival status of the patients with chronic Heart Failure in selected public
Hospitals, Addis Ababa, Ethiopia, 2024

To identify predictors of time to death among patients with chronic Heart Failure in selected
public Hospitals, Addis Ababa, Ethiopia, 2024
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4. Methodology

There are 12 public hospitals in Addis Ababa, of these three public hospitals have been selected
by using simple random sampling, those are St. Paul’s Hospital Millennium Medical College, St.
Peter specialized hospital, and Tikur Anbessa specialized hospital.

St. Paul's Hospital Millennium Medical College and St. Peter Specialized Hospital are
government-owned hospitals in Addis Ababa. They are Ethiopia’s largest tertiary-level specialist
and teaching hospitals, providing referral services for people from all around the country.
Currently, the two hospitals collaborate to provide care for patients with cardiac conditions. Each
hospital had a weekly average of 30 people with HF coming to visit outpatient clinics for their

routine follow-up care(58).

Tikur Anbessa Specialized Hospital (TASH) is the largest tertiary care, specialized, referral, and
teaching hospital in the country that is owned by the government and established in 1973. TASH
has 51 specialty outpatient clinics, serving 500,000 patients annually. The cardiac clinic is part of
the specialty clinics that offer comprehensive cardiac care including treatment and follow-up. It
provides service four days per week (Monday, Tuesday, Wednesday, and Friday). On average,
70 HF patients came for follow-up each day(59).

The study was conducted from January, 1, 2019 to December 30, 2023. Chart review was done
from March 10 to April10, 2024

All medical records of patients with chronic heart failure under CHF follow-up clinic of public
hospitals in Addis Ababa, Ethiopia
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All medical records of patients with chronic heart failure who had been under CHF follow-up

clinic of selected public hospitals in Addis Ababa, Ethiopia

Medical record of a patient under cardiac follow-up clinic in selected public hospitals fulfill the

inclusion criteria was included in the study.

4.6.1 Inclusion criteria

All medical records of chronic heart failure Patients whose first date of visit was between

January 1, 2019 to December 30, 2023 and >18 years of age were included in the study.

4.6.2 Exclusion criteria

Medical records with incomplete baseline variables were excluded.
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Sample size for the study was estimated by STATA version 18. By considering 95% confidence
interval, two sided, level of significance at 0.05, 80% power, 0.326 probability of an event
(death) and adjusted hazard ratio of 2.02 which was taken from a study done in North West
Ethiopia(44). By considering 10% withdrawal probability, the minimum sample size required

for the study was 217 chronic heart failure medical records.

Table 1: Sample size estimation for time to death and its predictors among patients with chronic
heart failure under cardiac follow up clinic in selected public hospitals, Addis Ababa, Ethiopia,
2024.

Sno | Predictors AHR Death Sample size | Reference
1 Hypertension 3.51 0.326 68 (44)
2 Anemia 2.85 0.326 98 (44)
3 Pneumonia 2.02 0.326 217 (44)
4 Chronic kidney | 2.23 0.326 167 (44)
disease
5 Diabetes 242 0.326 138 (44)
6 Being male 2.76 0.326 104 (44)
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Three hospitals were selected out of 12 public hospitals found in Addis Ababa by using simple
random sampling then patients’ medical registration numbers from January 1,2019 to December
30, 2023 were collected from the Health Management Information System (HMIS) CHF

registration book and calculated sample size was proportionally allocated to each hospitals.

Number of CHF medical records in selected public hospitals in Addis Ababa

N;=4122
Tikur Anbessa Hospital St. Peter specialized St. Paul’s hospital MMC
(Ni (rash) = 11584 Hospital (Ni spst) =1188 (Ni (spHmmc) =1350

\

N¢ =63

Sample size

n=217

Figure 2: Schematic representation of sampling procedure for time to death and its predictors
among Patients With chronic Heart Failure in selected public Hospitals, Addis Ababa, Ethiopia,
2024
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Formula for proportional allocation of sample size for each hospital

n_n X1, where ng_ proportionally allocated sample size in each hospital
Nj

N;= Total number of CHF medical records in each Hospital

N;j= Total number of CHF medical records in selected public Hospitals

n= Estimated sample size needed to conduct the study

4.10.1 Dependent variable
Time to death of the patient with CHF
4.10.2 Independent variable

Socio- demographic factors

Gender marital status
Age level of education
Residence

Underlying cause of heart failure

Rheumatic valvular heart disease, dilated cardiomyopathy, ischemic heart disease,

Hypertensive heart disease, Hyperthyroidism and cor-pulmonale

Clinical characteristics and anthropometric measurement

Systolic blood pressure Diastolic blood pressure
Pulse rate Respiratory rate
Weight Height

Body mass index
Type of CHF (right ventricular, left ventricular, bi ventricular)
Symptom at presentation (dyspnea, orthopnea, fatigue, PND, body swelling, cough, chest pain)

Presence of comorbidities (hypertension, anemia, CKD, pneumonia, COPD, atrial fibrillation,
depression and diabetes mellitus)
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Laboratory and diagnostic values (QTc duration, ejection fraction, sinus tachy cardia, sinus
bradycardia, atrial flutter, systolic dysfunction, diastolic dysfunction, serum sodium, serum

potassium and creatinine )

Baseline medical management (Beta blockers, ACEI/ARB, MRA, SGLT2i, Cardiac glycoside

(digoxin), calcium channel blocker and Lasix were included as explanatory variables.

4.11 Operational definition and definition of terms
Time to death- is the time interval from the first day of follow-up to the time when the death of

a patient is confirmed.

Censored- indicates any Medical records with lost to follow-up or not develop the outcome of

interest (death) during the follow-up period.
Censored were coded as ‘0’ and those with outcome of interest (death) were coded as ‘1’
Prolonged QTc- a QTc value >440 ms and >460 ms in males and females respectively(60).

Chronic heart failure- European Society of Cardiology (ESC) define ‘chronic’ HF where

patients have had HF ‘for some time’ and ‘stable’ after 1 month or more of stable symptoms(61).

Comorbidity; - presence of one or more additional disorders (diseases) co-occurring with a

primary disease or disorder.

Left ventricular ejection fraction (LVEF); - percentage of blood being pumped out of the left

ventricle with each contraction.

Heart failure with reduced ejection fraction; - left ventricular ejection fraction (LVEF)
<40%(62).
Heart failure with improved ejection fraction; - previous left ventricular ejection fraction

<40% and follow-up measurement of LVEF>40%(62)

Heart failure with mildly reduced ejection fraction; - LVEF 41% — 49%, evidence of

spontaneous or provokable increased left ventricular filling pressure (e.g. elevated natriuretic

peptide, noninvasive and invasive hemodynamic measurement)(62).
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Heart failure with preserved ejection fraction; - LVEF =50%, evidence of spontaneous or
provokable increased left ventricular filling pressure (e.g. elevated natriuretic peptide, non-

invasive and invasive hemodynamic measurement)(62).

A structured and pretested data collection technique was utilized to obtain information from
medical records. It was obtained from patient registries, and patients' cards had been retrieved
from the card room using their medical record numbers. Three BSc nurses were hired to collect

information from the patient's medical records.

Before the data is collected, 11(5%) of the expected sample was undergone pretest at St. Paul’s
hospital millennium medical college to ensure that checklist are clear and easy to access on the
chart. After pre-testing the checklist, cronbatch’s Alpha was calculated by using STATA version
18 to test internal consistency (reliability) of the item and the result was 0.76. Completeness of
the cheklist was examined by principal investigator and supervisor following each data
collection. Training and daily supervision for data collectors before and during the data

collection period had been done respectively.

The collected data was entered into Epidata version 4.6 and was exported to STATA Version 18,
and coding, cleaning, and analyses were done accordingly. Data was described by numbers and
percentages or by means and standard deviations depending on the scale of measurements. The
survival probability among patients with CHF from the starting date to the follow-up to the event
was estimated using the Kaplan—Meier survival curve. To check for significant differences
among categories of factors, the log-rank test was applied to all categorical variables and
Variance inflation factor (VIf) was used to check for the presence of multicollinearity, the mean
VIF was 2.71.

The Cox proportional hazard regression model was used to identify significant predictors. All
variables with a P < 0.25 in the bivariable analysis were candidate variables to be included in a
multi variable analysis. The Cox-proportional hazard model assumption was checked using a
formal statistical test, the GLOBAL test and the result was 0.7084. In the final model, hazard
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ratios with 95% confidence intervals (Cls) and P-values (< 0.05) was used to declare statistically

significant predictors and to measure the strength of association.

Before data collection ethical approval was obtained from SPHMMC ethical review board (IRB)
(Ref.no; - PM23/1143) Medical record numbers, not patient names, were recorded, and letter of
support from SPHMMC was submitted to each hospital before accessing the patient's medical

information.

The result will be disseminated to St. Paul’s Hospital Millennium Medical College, St. Peter
Specialized Hospital, Tikur Anbessa Specialized Hospital, the Ministry of Health, and other
stakeholders like nongovernmental organizations. In addition to this, the findings will be

presented at international conferences and finally will be published in peer-reviewed journals.
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5. RESULT
A total of 217 medical records of adult chronic heart failure patients were reviewed, of which

208(96%) medical records met the enrollment criteria in the final analysis. The remaining 9
charts were incomplete because baseline vital signs, date of first visit and the patient’s outcome
were not documented. Out of 208 CHF medical charts followed for five years, 148(71.15%)
were censored and 60 (28.85%) were died.

Among 208 chronic heart failure patients enrolled in the study, 114(54.81%) were females and
94(45.19%) were male. The mean (+ standard deviation) of age was 50.47 +17.9 years old and
nearly half of the study participants were in the age group between 25 and 54 years. Regarding
place of residence, 89(42.79%) were rural and 119(57.21%) were urban dwellers (Table 2).

Table 2: Socio demographic characteristics of chronic heart failure patients in selected public
hospitals of Addis Ababa, Ethiopia, from 1 January 2019- 30 December 2023.

Status
Variables Category Frequency (%) | Event(Death) | Censored
Age 18-24 15(7.21%) 2(3.3%) 13(8.8%)
25-54 100(48.08%) | 25(41.67%) 75(50.68%)
55-64 39 (18.75%) | 10(16.67%) 29(19.6%)
>65 54(25.96%) | 23(38.33%) 31(20.95%)
Sex Male 94(45.19 %) | 32(34.04%) 62(65.96%)
Female 114(54.81%) | 28(24.6%) 86(75.44%)
Residence Urban 119 (57.21%) | 37(31.09%) 82(68.91%)
Rural 89(42.79%) 23 (25.84%) | 66(74.16%)
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5.2 Etiology related factors among chronic heart failure patients

Most common etiology of chronic heart failure was rheumatic valvular heart disease 55(26.44%),
followed by dilated cardiomyopathy 38(18.27%), ischemic heart disease 33(15.87%),
hypertensive heart disease, 32(15.38%), corpulmonale, 23(11.06%), others, 18(8.65%) and,
hyperthyroidism, 9 (4.35%) respectively (Figure 3).
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Others; -Degenerative valvular heart disease, constrictive pericarditis, Ebstain anomaly

Figure 3: Etiology related factors of chronic heart failure patients in selected public hospitals of
Addis Ababa, Ethiopia, from 1 January 2019- 30 December 2023.
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Base line characteristics of continuous variables;- age, QTc duration, left ventricular ejection

fraction, systolic blood pressure, diastolic blood pressure, pulse rate, respiratory rate, serum

sodium, serum potassium and serum creatinine level, described by mean, standard deviation,

minimum and maximum values (Table 3).

Table 3: Baseline characteristics of continuous variables for chronic heart failure patients in
selected public hospitals of Addis Ababa, Ethiopia, from 1 January 2019- 30 December, 2023.

Variables Observations Mean Standard deviation | Minimum Maximum
Age 208 50.47 18.35 18 94
Follow-up time in months 208 154 115 1 57.3
QTc duration 208 435.34 50.48 320 584
Left ventricular ejection 208 50.00 14.16 15 80
fraction
Systolic blood pressure 208 130.49 24.15 80 230
Diastolic blood pressure 208 81.98 15.75 36 135
Pulse rate 208 97.98 22.92 22 165
Respiratory rate 208 20.45 5.32 13 40
Serum sodium 208 135.37 6.2 114 154
Serum potassium 208 3.99 0.8 1.7 6.89
Serum creatinine 208 1.27 15 0.3 12.08
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Nearly half of patients presented with left ventricular heart failure 100 (48.08%) and 86 (41.35)

patients were in New York functional class Ill. Fatigue was the most common presenting

symptom reported by study subjects 148 (71.15%) (Table 4)

Table 4: Clinical characteristics of patient’s data with chronic heart failure in selected public
hospitals of Addis Ababa, Ethiopia, from 1 January 2019- 30 December 2023

Variables Frequency (%) Status
Event(death) Censored
Type of heart Right ventricular 87 (41.83%) 10(11.5%) 77(88.51%)
failure Left ventricular | 100 (48.08) 32(32%) 68(68%)
Bi ventricular 21(10.1%) 18(85.7%) 3(14.29% )
NYHA Class II 64 (30.77%) 8(12.5%) 56(87.5%)
functional class Class IlI 86 (41.35%) 21(24.42%) 65(75.58% )
Class IV 58 (27.88 %) 27(46.55% ) 31(53.45%)
Presenting Fatigue 148 (71.15%) 44(29.73%) 104(70.27%)
symptoms Dyspnea 120 (57.69%) 27(22.5%) 93 (77.5%)
Edema 89 (42.79%) 27(30.34%) 62(69.7%)
Orthopnea 75 (36.06%) 37(49.33%) 38(50.7% )
PND 72 (34.62%) 43(59.72%) 29(40.28%)
Cough 40 (19.23%) 12(30%) 28(70%)
Chest pain 25 (12.02%) 7(28%) 18(72%)
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5.5 Comorbidity related factors among chronic heart failure patients

The study finding depicted that hypertension was the commonest comorbidity which accounts
for 73 (35.1%) of study participants, furthermore, diabetes mellitus 41(19.71%), pneumonia
39(18.75%), atrial fibrillation 38(18.27%), chronic kidney disease 27(12.98%), anemia
18(8.65%), others 14 (6.73%), chronic obstructive pulmonary disease 9 (4.33%) and depression
5 (2.4%) were additional co morbidities observed among study subjects (Table 5).

Table 5: Comorbidity related factors of chronic heart failure patients in selected public hospitals
of Addis Ababa, Ethiopia, from 1 January 2019- 30 December 2023.

Variables Frequency (%) | Status

Event(death) Censored
Hypertension 73(35.1%) 16(21.92 %) 57(78.08%)
Diabetes mellitus 41(19.71%) 14(34.15%) 27 (65.85%)
Pneumonia 39(18.75%) 24(61.54 %) 15(38.46 %)
Atrial fibrillation 38(18.27%) 26(68.42 %) 12(31.58 %)
Chronic kidney disease 27(12.98%) 17(62.96 %) 10(37.04 %)
Anemia 18(8.65%) 7(38.89 %) 11(61.11 %)
Others 14(6.73%) 2(14.29%) 12(85.71%)
Chronic obstructive pulmonary | 9(4.33%) 4(44.44 %) 5(55.56 %)
disease
Depression 5(2.4%) 1(20%) 4(80%)

Others; - polycythemia, tuberculosis, left apical thrombus, Ischemic stroke, retroviral infection,

Asthma and deep venous thrombus.
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5.6 Baseline Heart failure medication prescribed to chronic heart failure patients

Lasix is the most common cardiac medication prescribed to chronic heart failure patients190
(91.35%) followed by mineralocorticoid receptor antagonist (spironolactone) 116 (55.77%), beta
blockers 110 (52.88%), digoxin 52(25%), angiotensin converting enzyme inhibitor 47 (22.6%),
calcium channel blockers 18(8.6%), and sodium-glucose cotransporter-2 inhibitor 16(7.69)

respectively.

5.7 Overall survival rate of patients with chronic heart failure
In the present study, 208 adult patients with chronic heart failure were followed retrospectively.
The median survival time was 30.7 months, with a minimum and maximum follow-up time of 1

and 57.3 months, respectively. In this study 60 (29%) patients were died (Figure 4).

Survival status

Figure 4: survival status of chronic heart failure patients in selected public hospitals of Addis
Ababa, Ethiopia, from 1 January 2019- 30 December 202 3.

26



The overall Kaplan-Meier estimate showed that the probability of survival of the patients with
chronic heart failure was high on the first month, and falls as the follow-up time increases.
probability of survival for the patients with chronic heart failure at the first month of follow-up
was 100%. The probability of survival at: 5, 9, and 13 months were 95%, 90%, and 80%

respectively (Figure 5).
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Figure 5: Overall Kaplan—Meier survival probability curve among chronic heart failure patients
in selected public hospitals of Addis Ababa, Ethiopia, from 1 January 2019- 30 December 2023.
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The Kaplan Meier estimate shows that there was difference in survival function among
categorical variables such as, dilated cardiomyopathy, atrial fibrillation, pneumonia, systolic

dysfunction, Paroxysmal nocturnal dyspnea, NYHA class, and anemia (Figure 6).
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Figure 6: Kaplan-Meier Survival Plots(A, B, C, D, E, F, and G) of categorical variables with
congestive heart failure patients data in selected public hospitals of Addis Ababa, Ethiopia, from
1 January 2019- 30 December 2023.
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Log rank test was performed to determine for the presence of significance difference in death
rate among categorical variables such as;- left ventricular ejection fraction, type of CHF,
paroxysmal nocturnal dyspnea, NYHA class, anemia, atrial fibrillation, pneumonia and systolic

dysfunction at 5% level of significance (Table 6).

Table 6: log rank test for categorical independent variables of patient data with CHF at selected
public hospitals of Addis Ababa, Ethiopia, from 1 January 2019- 30 December 2023.

Variables Chi-Square Df P- value
DCM 13.86 1 0.0002
Type of CHF 29.7 2 <0.001
Pneumonia 25.92 1 <0.001
PND 23.62 1 <0.001
NYHA class 22.95 2 <0.001
Anemia 11.43 1 0.0007
Atrial fibrillation 43.14 1 <0.001
Systolic dysfunction | 46.65 1 <0.001

32




The cox proportional hazard assumptions were checked statistically using global test. All the
covariate met the proportional hazard assumption, and the p value over all scheoenfeld global
tests was 0.7084 (Table 7)

Table 7: Proportional hazard model assumption of the Cox model for patient data with CHF at
selected public hospitals of Addis Ababa, Ethiopia, from 1 January 2019- 30 December 2023.

Variables Rho chi2 Df Prob>chi2
Sex 0.04415 0.21 1 0.6435
RVHD 0.03450 0.08 1 0.7775
DCMP 0.07057 0.41 1 0.5224
IHD 0.11303 1.24 1 0.2648
HHD 0.02458 0.04 1 0.8344
CHF 0.13528 2.74 1 0.0977
Dyspnea 0.04716 0.21 1 0.6462
Orthopnea 0.12668 1.64 1 0.2008
PND -0.04543 0.24 1 0.6244
NYHA Class -0.11038 1.11 1 0.2926
HTN -0.17480 3.22 1 0.0728
Diabetes Mellitus -0.02281 0.08 1 0.7799
Anemia 0.00664 0.01 1 0.9419
Atrial fibrillation 0.17345 3.45 1 0.0632
Pneumonia -0.00253 0.00 1 0.9827
Sinus bradycardia -0.05808 0.65 1 0.4192
Systolic dysfunction -0.07614 0.53 1 0.4686
Pulse rate -0.03418 0.13 1 0.7140
QTec duration 0.02677 0.06 1 0.8121
Potassium 0.05623 0.34 1 0.5594
Creatinine -0.00839 0.01 1 0.9252
DBP 0.10985 0.95 1 0.3285
Age -0.05703 0.21 1 0.6507
Respiratory rate -0.01334 0.01 1 0.9093
Sodium -0.00088 0.00 1 0.9925
LVEF -0.24180 2.18 1 0.1400
Global test 21.64 26 0.7084
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5.10 Model goodness of fit test

After fitting the multivariable Cox Proportional Hazard Model, the adequacy of the fitted model
was assessed by using Cox Snell residuals. Finally, the graph of the hazard function and the Cox
Snell residuals variable was compared to the hazard function to the diagonal line. The hazard
function follows the 45-degree line, which indicates that the model fitted the data well (Figure
7).

15
Cox-Snell residual

H Cox-Snell residual

Figure 7: Cox Snell residual test for overall adequacy of the model among chronic heart failure
patients in selected public hospitals of Addis Ababa, Ethiopia, from 1 January 2019- 30
December 2023.
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Candidate variables with p- value < 0.25 in bivariate cox regression were exported to
multivariate cox regression in order to identify independently significant variables with p- value
of < 0.05. Based on multivariable Cox proportional hazard regression analysis, anemia, atrial
fibrillation, pneumonia, NYHA functional class, systolic dysfunction and paroxysmal nocturnal

dyspnea were independent predictors of death among study subjects (Table 8).

The hazard of death among patients with anemia was 8.6 times higher than those who did not
have anemia (AHR = 8.6; 95%CI: 1.95, 38). Those patients who had pneumonia were 3.7 times
more likely to die (AHR=3.7; 95%Cl: 1.59, 8.58) than those who did not have pneumonia. Those
patients who had atrial fibrillation were nearly five times more likely to die (AHR=4.9; 95%CI:
2.25, 10.7) as compared to their counterparts. The patients with paroxysmal nocturnal dyspnea at
first visit had more than 3 times risk of death (AHR=3.6; 95%CI: 1.16, 11.2) as compared to
their counterparts. Patients with systolic dysfunction were 14 times more likely to die (AHR=14;
95%Cl: 2.5, 78.7) as compared to their counterparts. Patients with NYHA functional class Ill
had 4times risk of death (AHR=4.2; 95%CI: 1.26, 14) than those with NYHA functional class II.

Table 8: Cox proportional hazard model analysis for predictors of death among chronic heart
failure patients in selected public hospitals of Addis Ababa, Ethiopia, from 1 January 2019- 30
December 2023.

Variables Categories CHR(95%CI) AHR(95%CI) P- value
Sex (ref=female) 1 1

Male 1.4(0.83, 2.3) 1.2(0.52,2.64) 0.690
Age (ref=18-24) 1 1

25-54 1.45(0.34, 6.15) | 1.02(0.12, 8.45) 0.982

55-64 1.39(0.3, 6.3) 0.62(0.07, 5.64) 0.617

>65 4.1(0.96,17.5) | 1.36(0.16, 11.67) 0.779
RVHD (ref=no) 1 1

Yes 0.59(0.31,1.1) | 0.412(0.12, 1.4) 0.157
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DCMP (ref=No) 1 1
Yes 2.63(1.54,4.46) | 0.69(0.23,2.1) 0.515
IHD (ref=No) 1 1
Yes 1.50(0.76, 2.99) | 0.94(0.22, 3.9) 0.934
HHD (ref=No) 1 1
Yes 0.5(0.2,1.2) 1.35(0.29, 6.29) 0.694
CHF (ref=right 1 1
ventricular)
Left 3.6(1.8,7.9) 2(0.5, 8.02) 0.325
ventricular
Bi ventricular | 6.97(3.2,15.11) | 2.57(0.56, 11.9) 0.226
(ref=No 1 1
Dyspnea Yes 0.72(0.43,1.2) | 0.85(0.39, 1.85) 0.685
(ref=No) 1 1
Orthopnea Yes 2.45(15,4.13) | 0.49(0.16, 1.45) 0.199
(ref=No) 1 1
PND Yes 3.68(2.09,6.45) | 3.6(1.16, 11.2) 0.026*
(ref=No) 1 1
HTN Yes 0.63(0.36,1.12) | 0.64(0.25, 1.65) 0.366
(ref=No) 1 1
Diabetes Mellitus Yes 1.5(0.83,2.82) 0.8(0.19, 1.86) 0.378
(ref=No) 1 1
Anemia Yes 3.8(1.65,8.66) 8.6(1.95, 38) 0.004*
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(ref=No) 1 1

Atrial fibrillation Yes 5.1(3,8.77) 4.9(2.25, 10.7) <0.001**
(ref=No) 1 1

CKD Yes 2.5(1.42,4.4) 2.56(0.84,7.8) 0.099
(ref=No) 1 1

Pneumonia Yes 3.57(2.11,6.02) | 3.7(1.59, 8.58) 0.002*
(ref=No) 1 1

Sinus bradycardia Yes 2.7(0.65,11.16) | 5.6(0.25, 126.87) 0.276
(ref=No) 1 1

Systolic dysfunction Yes 10.6(4.55,24.65) | 14(2.5, 78.7) 0.003*
(ref=class Il) |1 1

NYHA Class Class 11l 3.08(1.36,7.01) | 4.2(1.26, 14) 0.019*
Class IV 5.52(2.53,12.04) | 1.92(0.59, 6.2) 0.276

3.78(2.13,6.7) | 0.84(0.33,2.17) 0.728

Pulse rate 4.85(2.56,9.15) | 1.28(0.46, 3.56) 0.635

QTc duration 2.67(1.86,3.8) | 1.47(0.71, 3.06) 0.296

Potassium 2.35(1.56,3.54) | 0.7(0.31, 1.56) 0.386

Sodium 1.88(1.12,3.14) | 1.15(0.5, 2.7) 0.728

DBP 2.59(1.54,4.33) | 0.66(0.25, 1.7) 0.400

Creatinine 1.72(1.03,2.87) | 1.1(0.49, 2.45) 0.814

Respiratory rate 7.5(3.69,15.26) | 0.5(0.12, 2.06) 0.338

LVEF
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6. Discussion

The present study aimed to assess time to death and its predictors among Patients with chronic
heart failure in selected public hospitals in Addis Ababa. Factors like anemia; atrial fibrillation,
pneumonia, NYHA functional class, systolic dysfunction and paroxysmal nocturnal dyspnea

were independent predictors of death among study subjects.

The study finding indicates that overall cumulative mortality rate in adult CHF patients during
the study period was 29%(Cl: 26.4, 38.9) This finding was lower than the study conducted in
Cameroon (47.2%) (43), and Europe (47%) (38). The observed difference might be due to
increased number of age of the participants; - study conducted in Europe and Cameroon, the
mean age of participants was (68.9+8.6years), (64+14years) respectively which is higher as

compared to this study (50.47 + 18years).

Study finding demonstrates that the hazard of death among patients with anemia was higher than
those who did not have anemia, the result was supported by other previous studies conducted in
Europe ((19), Pakistan (41), and Ethiopia (49). This is due to the fact that reduced oxygen
delivery to tissues in anemic subjects leading to increased myocardial workload, which could
cause adverse left ventricular remodeling and hypertrophy (63).

The risk of death among patients with pneumonia was higher as compared to those without
pneumonia. The finding was in agreement with previous study conducted in Amhara region
Ethiopia(44). This is due to the fact that pneumonia leads to fluid collection in air sac and results

in ventilation perfusion mismatch, furthermore leads to worsening of cardiac dysfunction(64).

Study finding revealed that atrial fibrillation was significant predictors of mortality among
congestive heart failure patients. The study finding was in agreement with other studies
conducted in Europe (38), and Pakistan (41). This might be due to the fact that atrial fibrillation
will leads to poor prognosis due to combination of altered hemodynamics, atrioventricular
dyssynchrony, progressive atrial and ventricular mechanical dysfunction, and thromboembolic

complications(65).

The present study demonstrates that NYHA class 111 was independent predictors of death among

study subjects. This finding was supported by other studies conducted in Europe (38), sub-
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Saharan Africa(43), and Amhara region, Ethiopia (44). Possible explanation for this finding will
be the higher is NYHA functional class, the poorer functional capacity and the higher advanced
treatment(62).

The study result reveals that patients with systolic dysfunction were more likely to die as
compared to their counter parts. The study finding was in agreement with other studies
conducted in Europe (38), and Italy (52).Possible explanation for this finding will be this
pathologic condition leads to decreased ejection fraction from left ventricle diminished blood

supply to vital organs, which manifests in decreased exercise capacity(66).

Study finding reveals that Patients presented with paroxysmal nocturnal dyspnea during their
first visit were more likely to die as compared to those without PND. The finding was in
agreement with study conducted in USA(54). Possible explanation for this finding will be

paroxysmal nocturnal dyspnea is cardinal signs of worsening heart failure(67).
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7. Conclusion
Generally, the median survival time was 30.7 months, with a minimum and maximum follow-up

time of 1 and 57.3 months respectively and 60(29%) patients were died during five years follow-
up period. anemia, atrial fibrillation, pneumonia, NYHA functional class, systolic dysfunction
and paroxysmal nocturnal dyspnea were significant predictors of death among chronic heart

failure patients.
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8. Recommendation

For ministry of health

More resources should be dedicated for continuous training of the staff caring for these patients
together with the supply of adequate equipment and expertise especially focusing on Implantable
cardioverter defibrillator or cardiac resynchronization therapy implantation for those who are

indicated.

Referral of cases of heart failure at primary health care level should be given emphasis.

For health professionals

Early initiation of Management for patients with chronic heart failure with a special focus on
those presenting with comorbidities like anemia, pneumonia, atrial fibrillation and for those who
were presented with higher NYHA functional class and PND. Furthermore, physician should

adhere to management guidelines especially for those with systolic dysfunction.
For the patients

Patients were vital stakeholders since they need to adhere to prescribed treatments, maintain
balanced diet rich in iron, vitamin B12, and folate and avoid substances that can interfere with

iron absorption like coffee and tea.
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Strength and limitation

The study is conducted by involving multi center, since it enhance generalizability of the data to
entire population. Since the data was collected from secondary data critical information’s like
BMI, educational level, and behavioral factors such as: - smoking status and alcoholism were not
available on the patient records. As a result it is recommended to incorporate those variables in

prospective studies.

42



References

10.

Ponikowski P, Voors AA, Anker SD, Bueno H, Cleland JGF, Coats AJS, et al. 2016 ESC
Guidelines for the diagnosis and treatment of acute and chronic heart failure. Kardiol Pol
(Polish Hear Journal). 2016;74(10):1037-147.

Agbor VN, Essouma M, Ntusi NAB, Nyaga UF, Bigna JJ, Noubiap JJ. Heart failure in
sub-Saharan Africa: a contemporaneous systematic review and meta-analysis. Int J
Cardiol. 2018;257:207-15.

Maddox TM, Januzzi Jr JL, Allen LA, Breathett K, Butler J, Davis LL, et al. 2021 update
to the 2017 ACC expert consensus decision pathway for optimization of heart failure
treatment: answers to 10 pivotal issues about heart failure with reduced ejection fraction: a
report of the American College of Cardiology Solution Set Oversig. J Am Coll Cardiol.
2021;77(6):772-810.

AlHabeeb W, Al-Ayoubi F, AlGhalayini K, Al Ghofaili F, Al Hebaishi Y, Al-Jazairi A, et
al. Saudi Heart Association (SHA) guidelines for the management of heart failure. J Saudi
Hear Assoc. 2019;31(4):204-53.

Groenewegen A, Rutten FH, Mosterd A, Hoes AW. Epidemiology of heart failure. Eur J
Heart Fail. 2020;22(8):1342-56.

Guha S, Harikrishnan S, Ray S, Sethi R, Ramakrishnan S, Banerjee S, et al. CSI position

statement on management of heart failure in India. Indian Heart J. 2018;70(Suppl 1):S1.

Update AHAS. Heart disease and stroke statistics—2017 update. Circulation.
2017;135:e146-603.

Ziaeian B, Fonarow GC. Epidemiology and aetiology of heart failure. Nat Rev Cardiol.
2016;13(6):368-78.

Gallagher J, McDonald K, Ledwidge M, Watson CJ. Heart failure in sub-Saharan Africa.
Card Fail Rev. 2018;4(1):21.

Getaye Tefera Y. The changing trend of cardiovascular disease and its clinical

characteristics in Ethiopia: hospital-based observational study. 2021;

43



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ponikowski P, Anker SD, AlHabib KF, Cowie MR, Force TL, Hu S, et al. Heart failure:
preventing disease and death worldwide. ESC Hear Fail. 2014;1(1):4-25.

Tantchou TJC, Ambassa JC, Kingue S, Giamberti A, Cirri S, Frigiola A, et al. Occurrence,
aetiology and challenges in the management of congestive heart failure in sub-Saharan
Africa: experience of the Cardiac Centre in Shisong, Cameroon. Pan Afr Med J.
2011;8(1).

Bloomfield GS, Barasa FA, Doll JA, Velazquez EJ. Heart failure in sub-Saharan Africa.
Curr Cardiol Rev. 2013;9(2):157-73.

Kannel WB, Belanger AJ. Epidemiology of heart failure. Am Heart J. 1991;121(3):951-7.

Dokainish H, Teo K, Zhu J, Roy A, AlHabib KF, ElSayed A, et al. Heart failure in Africa,
Asia, the Middle East and South America: the INTER-CHF study. Int J Cardiol.
2016;204:133-41.

Lang CC, Mancini DM. NonCardiac comorbidities in heart failure. Heart. 2006;

Alba AC, Agoritsas T, Jankowski M, Courvoisier D, Walter SD, Guyatt GH, et al. Risk
prediction models for mortality in ambulatory patients with heart failure: a systematic
review. Circ Hear Fail. 2013;6(5):881-9.

Mentz RJ, Felker GM. Noncardiac comorbidities and acute heart failure patients. Heart
Fail Clin. 2013;9(3):359-67.

van Deursen VM, Urso R, Laroche C, Damman K, Dahlstrom U, Tavazzi L, et al.
Co-morbidities in patients with heart failure: an analysis of the European Heart Failure

Pilot Survey. Eur J Heart Fail. 2014;16(1):103-11.

Tromp J, Tay WT, Ouwerkerk W, Teng THK, Yap J, MacDonald MR, et al.
Multimorbidity in patients with heart failure from 11 Asian regions: a prospective cohort
study using the ASIAN-HF registry. PLoS Med. 2018;15(3):€1002541.

Huo X, Zhang L, Bai X, He G, Li J, Miao F, et al. Impact of Non-cardiac Comorbidities
on Long-Term Clinical Outcomes and Health Status After Acute Heart Failure in China.
Front Cardiovasc Med. 2022;9(July):1-10.

44



22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Savarese G, Becher PM, Lund LH, Seferovic P, Rosano GMC, Coats AJS. Global burden
of heart failure: a comprehensive and updated review of epidemiology. Cardiovasc Res.
2022;118(17):3272-87.

Savarese G, Lund LH. Global public health burden of heart failure. Card Fail Rev.
2017;3(1):7.

Mesquita ET, Jorge AJL, Rabelo LM, Souza CV. Understanding hospitalization in
patients with heart failure. Int J Cardiovasc Sci. 2017;30:81-90.

Ajayi AA, Sofowora GG, Ladipo GO. Explaining Heart Failure Hyper-mortality in Sub
Saharan Africa: Global Genomic and Environmental Contribution Review. J Natl Med
Assoc [Internet]. 2020;112(2):141-57. Available from:
https://doi.org/10.1016/j.jnma.2020.02.003

Beker J, Belachew T, Mekonin A, Hailu E. Predictors of adherence to self-care behaviour
among patients with chronic heart failure attending Jimma University Specialized Hospital
Chronic Follow up Clinic, South West Ethiopia. Cardiovasc Dis Diagnosis. 2014;2(6):1—
8.

Misganaw A, Mariam DH, Ali A, Araya T. Epidemiology of major non-communicable
diseases in Ethiopia: a systematic review. J Health Popul Nutr. 2014;32(1):1.

Misganaw A, Mariam DH, Araya T. The double mortality burden among adults in Addis
Ababa, Ethiopia, 2006-2009. Prev Chronic Dis. 2012;9.

Kumaso SK, Erango MA, Anjullo BB. Survival Rate Analysis of Heart Failure Patients at
Arbaminch General Hospital, Southern Ethiopia, 2022. Am J Med Sci Innov.
2023;2(1):4-12.

Hessel FP. Overview of the socio-economic consequences of heart failure. Cardiovasc
Diagn Ther. 2021;11(1):254.

Lippi G, Sanchis-Gomar F. Global epidemiology and future trends of heart failure. AME
Med J. 2020;5.

Benjamin EJ, Virani SS, Callaway CW, Chamberlain AM, Chang AR, Cheng S, et al.

45



33.

34.

35.

36.

37.

38.

39.

40.

41.

Heart disease and stroke statistics—2018 update: a report from the American Heart
Association. Circulation. 2018;137(12):e67-492.

Lacerda MS, Prado PR do, Barros ALBL de, Lopes J de L. Depressive symptoms in the
family caregivers of patients with heart failure: an integrative review. Rev Galcha
Enferm. 2019;40.

Jackson JDS, Cotton SE, Bruce Wirta S, Proenca CC, Zhang M, Lahoz R, et al. Burden of
heart failure on caregivers in China: results from a cross-sectional survey. Drug Des Devel
Ther. 2018;1669-78.

Ministry of health. NATIONAL STRATEGIC PLAN FOR THE PREVENTION AND
CONTROL OF MAJOR NON-COMMUNICABLE DISEASES Strategy on Prevention
and Control of Cardiovascular Diseases, Diabetes Mellitus, Chronic Kidney Diseases and
Chronic Respiratory Diseases. 2020;(July 2020).

Yadeta D, Walelgne W, Fourie JM, Scholtz W, Nel G, Scarlatescu O, et al. PASCAR and
WHF Cardiovascular Diseases Scorecard project. Cardiovasc J Afr. 2021;32(1):37-46.

Levy D, Kenchaiah S, Larson MG, Benjamin EJ, Kupka MJ, Ho KKL, et al. Long-term
trends in the incidence of and survival with heart failure. N Engl J Med.
2002;347(18):1397-402.

Mosterd A, Cost B, Hoes AW, De Bruijne MC, Deckers JW, Hofman A, et al. The
prognosis of heart failure in the general population. The Rotterdam Study. Eur Heart J.
2001;22(15):1318-27.

Dokainish H, Teo K, Zhu J, Roy A, AlHabib KF, ElSayed A, et al. Global mortality
variations in patients with heart failure: results from the International Congestive Heart
Failure (INTER-CHF) prospective cohort study. Lancet Glob Heal. 2017;5(7):e665—72.

Postigo A, Martinez-Sellés M. Sex influence on heart failure prognosis. Front Cardiovasc
Med. 2020;7:616273.

Ahmad T, Munir A, Bhatti SH, Aftab M, Raza MA. Survival analysis of heart failure
patients: A case study. PLoS One. 2017;12(7):e0181001.

46



42.

43.

44,

45.

46.

47.

48.

49.

50.

Zomer AC, Vaartjes I, Van Der Velde ET, De Jong HMY, Konings TC, Wagenaar LJ, et
al. Heart failure admissions in adults with congenital heart disease; risk factors and
prognosis. Int J Cardiol. 2013;168(3):2487-93.

Dzudie A, Barche B, Nkoke C, Ngatchuesi VG, Ndom MS, Mouliom S, et al. Survival
rate and predictors of 36-month mortality in patients with heart failure in Sub Saharan
Africa: insights from the Douala Heart Failure Registry (Do-HF). Cardiovasc Diagn Ther.
2022;12(5):577.

Moyehodie YA, Muluneh MW, Belay AT, Fenta SM. Time to Death and Its Determinant
Factors Among Patients With Chronic Heart Failure in Northwest Ethiopia: A
Retrospective Study at Selected Referral Hospitals. Front Cardiovasc Med.
2022;9:817074.

Braunstein JB, Anderson GF, Gerstenblith G, Weller W, Niefeld M, Herbert R, et al.
Noncardiac comorbidity increases preventable hospitalizations and mortality among
Medicare beneficiaries with chronic heart failure. J Am Coll Cardiol. 2003;42(7):1226—
33.

Rosano GMC, Vitale C, Seferovic P. Heart failure in patients with diabetes mellitus. Card
Fail Rev. 2017;3(1):52.

Karaye KM, Dokainish H, ElSayed A, Mondo C, Damasceno A, Sliwa K, et al. Clinical
profiles and outcomes of heart failure in five African countries: results from INTER-CHF
study. Glob Heart. 2021;16(1).

Zeru MA. Assessment of major causes of heart failure and its pharmacologic management
among patients at Felege Hiwot referral hospital in Bahir Dar, Ethiopia. J public Heal
Epidemiol. 2018;10(9):326-31.

Abebe TB, Gebreyohannes EA, Bhagavathula AS, Tefera YG, Abegaz TM. Anemia in
severe heart failure patients: does it predict prognosis? BMC Cardiovasc Disord.
2017;17:1-7.

Kurgansky KE, Schubert P, Parker R, Djousse L, Riebman JB, Gagnon DR, et al.

Association of pulse rate with outcomes in heart failure with reduced ejection fraction: a

47



51.

52.

53.

54,

55.

56.

S7.

58.

59.

retrospective cohort study. BMC Cardiovasc Disord. 2020;20:1-11.

Ho JE, Larson MG, Ghorbani A, Cheng S, Coglianese EE, Vasan RS, et al. Long-term
cardiovascular risks associated with an elevated heart rate: the F ramingham Heart Study.
J Am Heart Assoc. 2014;3(3):e000668.

Barlera S, Tavazzi L, Franzosi MG, Marchioli R, Raimondi E, Masson S, et al. Predictors
of mortality in 6975 patients with chronic heart failure in the Gruppo Italiano per lo Studio
della Streptochinasi nell’Infarto Miocardico-Heart Failure trial: proposal for a nomogram.
Circ Hear Fail. 2013;6(1):31-9.

Chioncel O, Collins SP, Greene SJ, Pang PS, Ambrosy AP, Antohi EL, et al. Predictors of
post-discharge mortality among patients hospitalized for acute heart failure. Card Fail
Rev. 2017;3(2):122.

Tsimploulis A, Bhyan P, Lam P, Dooley D, Butler J, Deedwania P, et al. Orthopnea or
paroxysmal nocturnal dyspnea in older adults without prevalent heart failure is a predictor,
but not an independent risk factor for incident heart failure: insights from the
cardiovascular health study. J Am Coll Cardiol. 2017;69(11S):743.

Gioli-Pereira L, Marcondes-Braga FG, Bernardez-Pereira S, Bacal F, Fernandes F,
Mansur AJ, et al. Predictors of one-year outcomes in chronic heart failure: the portrait of a
middle income country. BMC Cardiovasc Disord. 2019;19(1):1-7.

McDonald M, Virani S, Chan M, Ducharme A, Ezekowitz JA, Giannetti N, et al.
CCS/CHFS heart failure guidelines update: defining a new pharmacologic standard of
care for heart failure with reduced ejection fraction. Can J Cardiol. 2021;37(4):531-46.

Beri B, Fanta K, Bekele F, Bedada W. Management, clinical outcomes, and its predictors
among heart failure patients admitted to tertiary care hospitals in Ethiopia: prospective
observational study. BMC Cardiovasc Disord. 2023;23(1):1-10.

Mulugeta H, Sinclair PM, Wilson A. Health-related quality of life and its influencing
factors among people with heart failure in Ethiopia: using the revised Wilson and Cleary
model. Sci Rep. 2023;13(1):20241.

Hassen M, Mekonnen D, Muhammed OS. Treatment burden among patients with heart

48



60.

61.

62.

63.

64.

65.

66.

67.

failure attending cardiac clinic of Tikur Anbessa Specialized Hospital: An explanatory
sequential mixed methods study. Sci Rep. 2022;12(1):18899.

Giudicessi JR, Noseworthy PA, Ackerman MJ. The QT interval: an emerging vital sign
for the precision medicine era? Circulation. 2019;139(24):2711-3.

Ponikowski P, Voors AA, Anker SD, Bueno H, Cleland JG, Coats AJ, et al. Authors/Task
Force Members. 2016 ESC Guidelines for the diagnosis and treatment of acute and
chronic heart failure: The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC) Developed wit. Eur Hear J.
2016;37(27):2129-200.

Heidenreich PA, Bozkurt B, Aguilar D, Allen LA, Byun JJ, Colvin MM, et al. 2022
AHA/ACC/HFSA guideline for the management of heart failure: a report of the American
College of Cardiology/American Heart Association Joint Committee on Clinical Practice
Guidelines. J Am Coll Cardiol. 2022;79(17):e263-421.

Anand IS, Gupta P. Anemia and iron deficiency in heart failure: current concepts and
emerging therapies. Circulation. 2018;138(1):80-98.

Lim WS. Pneumonia—Overview. Encycl Respir Med Second Ed. 2021;4(January):185—
97.

Andrade J, Khairy P, Dobrev D, Nattel S. Relationships Among Clinical Features ,
Epidemiology , and Mechanisms. 2014;1453-68.

Seres T. Chapter 34 - Heart Failure [Internet]. 4th ed. Anesthesia Secrets. Elsevier Inc;
236-243 p. Available from: http://dx.doi.org/10.1016/B978-0-323-06524-5.00035-0

Rials SJ, Hatlestad JD, Smith A, Pubbi D, Slotwiner DJ, Boehmer JP. Night-time
Elevation Angle in Heart Failure Patients Indicates Orthopnea and Paroxysmal Nocturnal
Dyspnea. J Card Fail [Internet]. 23(8):S81. Available from:
http://dx.doi.org/10.1016/j.cardfail.2017.07.232

49



Data extraction checklist

Dear data collectors, | appreciate your time, efforts, and willingness to participate in this study.
All data will be obtained from patient registries and patient cards. The data collected must be
rational and based solely on information from records, not arbitrarily. So, please collect the
genuine data from the patient card honestly. The data extraction form is divided into four
sections, beginning with socio-demographic information and ending with management protocols.

The choice form should be chosen by encircling. Other information should be entered exactly as

it appears on the information card. A pencil should be used to enter the data.

Table 9: Data collection instrument

S.n
0

Questions

Response

Date of data collection........

Name of data collector...........

Name of hospital........................
Medical record number................
Follow-up starting date................
Lost to follow-up date..................
Date of event (death)...................
Follow-up duration.....................

Part one;- socio-demographic characteristics

Variables Coding variables

101 | Sex 1. Male 2. Female

102 |Age | years

103 | Place of residence 1. Urban 2. Rural

104 | Marital status 1. Single 3. Divorced
2. Married 4. Widowed

105 | Level of education 1. No formal education
2. Primary education
3. Secondary education
4. Degree and above

Part two;- Disease related factors

201

Underlying cause of heart
failure

g B~ WON -

. Rheumatic valvular heart disease
. Dilated cardiomyopathy

. Ischemic heart disease

. Hypertensive heart disease

. Cor-pulmonale
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6. hyperthyroidism
7. Others specify......

clinic

al characteristics

202

Baseline vital and
anthropometric

measurement

sign

Systolic blood pressure

Diastolic blood pressure

Pulse rate

Respiratory rate

Body mass index............ kg/m

203

Type of CHF

. Right ventricular
. left ventricular
. Bi ventricular

204

CHF functional class

. Class Il
. Class Il1
. Class IV

205

Symptoms at presentation
(>1 answer allowed)

. Dyspnea

. Orthopnea
PND

. Fatigue

. Chest pain

6. Body swelling
7.Cough

9. Other(specify)

O R WNRWNDRwWwN R

presence of comorbidities( more than one answer is allowed)

206 | Hypertension 1. Yes 2. No
207 | Diabetes mellitus 1. Yes 2.No
208 | Anemia 1. Yes 2. No
209 | COPD 1. Yes 2. No
210 | Atrial fibrillation 1. Yes 2. No
211 | CKD 1. Yes 2. No
212 | Depression 1. Yes 2.No
213 | Pneumonia 1. Yes 2. No
214 | Others Specify......covviiiiiiii.

Part three;- Laboratory and diagnostic values
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301 Does the patient have an 1. Yes 2. No If, no
ECG? skip to
Q305
302 | QT. duration | ... milliseconds
303 | Does Rhythm disturbance | 1. Yes 2. No
present?
304 | What type of rhythm 1. Sinus tachycardia
disturbance? 2. Sinus bradycardia
3. Atrial flutter
4.VT
6. Other (specify)............
305 | Does the patient have 1. Yes 2. No If, no
echocardiography? skip to
Q309
306 | Ejection fraction | ... %
307 | Does Systolic dysfunction 1. Yes 1. No
Present?
308 | Does Diastolic dysfunction | 1. Yes 1. No
Present?
309 | Laboratory 1. Serum sodium........... mg/dl
2. Serum potassium....... mg/dl
3.BNP.................. pg/ml
4. Troponin I................
5.Creatinine.................. mg/dl
6.BUN................ mg/dl
Part four;- Management protocol
401 | Baseline cardiac | 1.Beta blockers
medications 2.ACEiI/ARB
3.MRA
4.SGLT2i

5. Cardiac glycoside( digoxin)
6. Diuretics
7. Others specify..............

Patient outcome

1. Alive 2. Died 3. Lost to

follow-up

Thank you.
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