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Abstract

Background: - Acute heart failure is the most common cause of emergency presentation with

dyspnoea. It is one of the common causes of emergency department mortality. Acute heart
failure patients commonly presented with dyspnoea, orthopnoea and paroxysmal nocturnal
dyspnoea.

Objective: - To assess the clinical presentation and management outcome of acute heart failure
patients presented at emergency department of Tikur Anbessa Specialized Hospital Addis
Ababa, Ethiopia, 2023.

Methods: - A hospital-based retrospective cross-sectional study design was employed with a
total of 235 patients’ chart which was selected using a systematic random sampling technique.
Data were entered into Epi Data version 4.6 and exported to SPSS version 27 for analysis.
Binary logistic regression was used to identify factors associated with mortality of acute heart
failure patients. And variables with p value< 0.05 were considered to be statistically significant.
The findings of study were presented using statements, tables, and figures.

Results: A total of 235 patients’ medical record were reviewed. More than half 137(58.3%) of
patients were females. The median age of the participants was 39 years (IQR 27 to 58).
Emergency department mortality of AHF patients was 14% with 95% CI (9.4-18.7). Diastolic
blood pressure less than 60 mmHg, paroxysmal nocturnal dyspnoea, cardiogenic shock and
comorbidity were significant factors associated with emergency department mortality of acute
heart failure patent at p-value<0.05 with AOR (95% ClI, 4.13, 1.5- 11.2), (95% CI,3.3, 1.3- 8.5),
(95%Cl, 6.4, 1.12-19.3), (95% ClI, 4.8,1.3-18.2) respectively.

Conclusion and Recommendation: This study showed that mortality in acute heart failure
patients was high. Diastolic blood pressure less than 60 mmHg, presence of comorbid
conditions and cardiogenic shock were significant factors associated with mortality in acute
heart failure patients. Greater emphasis is recommended to reduce emergency department
mortality of acute heart failure patients. Interventions related to acute heart failure mortality
factors is recommended.

Key word: - Acute heart failure, Clinical Presentation, management outcome, TASH.
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Chapter: One-Introduction

1.1. Background
Acute heart failure (AHF) is a wide range of disease states with a variety of clinical
manifestations, but they are all frequently characterized by either a sudden onset or a gradual
worsening of signs and symptoms, requiring immediate medical attention and prompting a need
for immediate hospitalization(1). The most common reason for the onset of acute heart failure
(AHF) is acute coronary syndrome (ACS). Additionally, chronic heart failure (HF) can be
worsen due to various factors such as ischemic disease, infections, uncontrolled hypertension,
arrhythmias, cardiac conduction issues, excessive salt intake, and failure to adhere to prescribed

medications (2).

According to a 2016 report from the European Society of Cardiology (ESC), AHF is also
referred to as a clinical syndrome and is defined by symptoms like fatigue, ankle edema,
persistent coughing or wheezing, shortness of breath, and congestion signs. It is the most
prevalent cause of acute dyspnea in older patients who present to the emergency room, and it is
also the most common reason for death in those who present with dyspnea (3).

Acute heart failure (AHF) has a wide spectrum of disease states that it might manifest as, CS,
hypertensive HF, right ventricular (RV) failure, and the classic pulmonary edema
decompensating chronic HF. Pathophysiologically, it can occur when the left ventricular
ejection fraction (LVEF) is low (40%), moderate (40-49%), or high (>50. About half of all AHF
patients have maintained LVEF, and they typically present to hospitals with acute congestion
that necessitates prompt medical attention with diuretics and, usually urgent admission to the
hospital (2).

Heart failure (HF) is a serious health issue that affects 64.3 million people worldwide, with
highly variable epidemiology within and between nations. The international Congestive Heart
Failure (INTER-CHF) study, which was conducted in sixteen countries in Africa, Asia, the
Middle East, and South America, had six- and twelve-month follow-ups. It revealed that the
death rate was highest in Africa (34%) and lowest in China (7%), South America (9%), and the
Middle East (9%), with regional disparities persisting even after multivariable adjustment.
Southeast Asia had the middle death rate (15%), and China and South America had the lowest
death rates (at 9% each)(4).

[1]



In SSA, HF primarily affects young to middle-aged people. It is more prevalent when people
are in the prime of their lives, between the third and fifth decade of life(4).Studies carried out
in three university hospitals in Ethiopia reveal high rates of in-hospital mortality (from 10.6%-
20.2%)(5-7).

According to recommendations, clinical presentation-based classifications are the most useful
in practice. It aids medical professionals in quickly starting the required treatment and
identifying patients who are high risk. The diagnostic workup for AHF starts at the time of the
first medical contact at the ED and continues throughout the initial patient pathway in order to
determine the clinical presentation and quickly identify and treat any potentially reversible
causes, precipitants, or coexisting life-threatening conditions (8).

On admission, a quick and immediate examination, diagnostic tests, and pharmacologic and
non-pharmacologic treatment should begin. During the initial phases of the diagnostic workup,
attention should be paid to determining cardiopulmonary stability based on the degree of
dyspnea, hemodynamic status, and heart rhythm (3).

Acute care is the first phase of in-hospital management of AHF, followed by stabilization and
discharge in the second and third phases. The primary objectives of the first phase are the quick
treatment of life-threatening situations, the efficient relief of congestion and/or peripheral
hypoperfusion along with the stabilization of the patient's hemodynamic, and the preservation
of important organ function. The major objectives of the second phase are to switch from
intravenous to oral medicine. The assessment of discharge preparedness, creation of a chronic
disease management strategy, and transition to outpatient treatment are all part of the third phase
(10).

Initially, in the first hour, all individuals with dyspnea should have their oxygen saturation
(Sp0O2) checked. When SpO2 falls below 90%, oxygen therapy should be started, and if
necessary, the fraction of inspired oxygen (FiO2) level should be increased up to 100%. On the
other hand, hyperoxia induces vasoconstriction and may reduce cerebral and coronary blood

flow, hence it should be avoided (9).

[2]



1.2. Statement of the problem
There is a global urgency to find safe and efficient AHF therapies and better out comes, despite
the fact that the causes of AHF and the acute precipitants are highly heterogeneous(9)In
comparison to (CHF), acute heart failure (AHF) patients' presentation and care have received
less attention over the past 20 to 30 years. These patients' hospitalization indicates a poor
prognosis with a high likelihood of rehospitalization and mortality after discharge because their
disease frequently manifests quickly and frequently in the context of underlying cardiac
diseases(10).
The World Bank estimates that the annual cost to the world economy is 108 billion dollars,
with an estimated £980 million spent in the UK on managing HF (11). Another data in Brazil
hospital admission is about 190,000 patients yearly, with a 13% in-hospital mortality rate(11)).
In Africans, the median age of patients who presented with HF was 52.3 years, showing that
middle-aged populations were most affected by HF, which could have an influence on the
economy and society(6)).
Acute heart failure (AHF) appeared to be a prevalent presentation in the SSA emergency
scenario, despite the limited data. According to a recent meta-analysis, AHF is responsible for
between 9.4 and 42.5% of adult medical inpatient admissions(12).
According to the literature titled "What's Next for Acute Heart Failure Research,” the
management of AHF relies heavily on opinions and experience rather than research (9). This
highlights the need for global research in various settings to develop evidence-based treatment
guidelines for this life-threatening medical issue. In Ethiopia, there are few literatures and
publications that explain the clinical characteristics and outcomes of such deadly clinical
syndrome (AHF), despite its significant and prevalence according to study result in Gonder
university specialized hospital, Jimma university medical centre and TASH respectively
(7,13,14) So the current study is necessary and timely to update the emergency department

management outcomes of patients with AHF who are admitted to the emergency room.
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1.3. Significance of the study

Primarily, the current study will provide additional knowledge to identify acute heart failure
(AHF)specific clinical presentations to health care workers and those patients on heart failure
treatment and follow up, aid health science students and academics to emphasize the clinical
characteristics and management options of AHF with their students, and serve as the baseline
data to update treatment guidelines.

It will also aid medical professionals, including ED doctors, identifying the gaps in
management and choosing the best alternatives of patient management for better patient
outcomes, researchers may utilize the findings of this study as a platform for future

investigations that rely on numerous studies and potential observational studies.

[4]



Chapter -Two-Literature review

2.1.Definition of acute heart failure

Acute heart failure (AHF) refers to the rapid onset or deterioration of symptoms and signs of
heart failure (HF). It is a life-threatening medical condition that requires prompt and accurate
evaluation and treatment(15)The pathophysiology of AHF is thought to be the result of the
interaction of the underlying substrate, initiating mechanisms or triggers, and amplifying
mechanisms, all of which contribute to a common set of clinical signs and symptoms (primarily
connected to congestion or end-organ dysfunction, or both)(15).

One of its defining features is an excessive accumulation of fluid, which often leads to
noticeable signs and symptoms related to congestion(17,18) AHF is a common illness that
frequently leads to hospitalization in elderly patients. It also has a poor prognosis and is
associated with high mortality and rehospitalization rates (18). New onset HF patients may have
a greater in-hospital mortality but lower post-discharge mortality and rehospitalization rates
than patients with acutely decompensated CHF (8).

Eighty percent of patients with AHF have deteriorating CHF, whereas 20% have new cases

of the condition. Identifying the cause of the presentation should be the first step in the
diagnosis. This includes checking for myocardial ischemia, uncontrolled hypertension, atrial or
ventricular arrhythmias, worsening renal function, nonadherence to medication, and sodium and
fluid restriction (17).
A comprehensive history that considers symptoms, previous cardiovascular history, and
suspected cardiac and noncardiac precipitants should be used to make the first diagnosis of
AHF. The physical examination of a patient with AHF often reveals some combination of
increased congestion and, less frequently, decreased peripheral perfusion, which is further
supported by necessary follow-up tests such imaging and laboratory analysis (with specific
biomarkers)(14).

[5]



2.2. Acute Heart Failure in the ED

Diagnosing and treating AHF in emergency departments can be difficult due to the complexity
of the condition and the need for careful decision-making to achieve hemodynamic balance,
improve functional capacity, and reduce mortality and length of stay. This task is often
complicated by the organizational structure and procedures of EDs, which prioritize rapid
stabilization, treatment, and discharge for acute emergencies such as shock, arrhythmias, or ST-
segment myocardial infarction. As a result, the early identification and management of complex
forms of AHF, which are often related to decompensation of underlying chronic HF, can be
challenging(20).
Seventy percent of hospital admissions for patients with AHF are due to repeated episodes, and
nearly 50% of patients with AHF are readmitted within 6 months of being discharged(20)
AHF patients might have a wide range of underlying heart conditions, risk factors,
comorbidities, and precipitants that cause acute decompensation. The management of acute and
chronic HF can also have an impact on early readmission and length of stay (LOS)-related
resource consumption. In addition, the pathway for admission and care (emergency department,
ward, or intensive care unit) may have an impact on the timing of intravenous therapy for AHF
and results(19).
According to research, the percentage of patients with AHF who are brought to the ED by EMS
varies between 11% and 57%. Unfortunately, AHF patients generally have a poor prognosis,
with in-hospital mortality rates ranging from 3.8% to 6.6%, and roughly one-fifth of them
passing away within a year of follow-up. Additionally, studies suggest that patients who utilize
EMS to reach the ED have higher rates of mortality within 30 days and during their hospital
stay, as compared to those who self-present.(22).

2.3. Acute Heart Failure clinical presentation in the ED
Understanding the importance of hemodynamic monitoring in AHF requires a clear
understanding of the various clinical manifestations. AHF can present as acute decompensated
heart failure, acute pulmonary edema, isolated right ventricular failure, or cardiogenic shock.
These clinical manifestations are identified by the presence of signs of peripheral hypoperfusion
or congestion, which indicate reduced delivery of oxygen to tissues or excess fluid in the lungs'
intravascular compartment. Patients with heart failure can be classified as "wet" or "dry"
depending on the presence of congestion, and "cold"” or "warm™ depending on the presence of
hypoperfusion, based on the Forrester classification established in the 1970s. Acute

[6]



decompensated heart failure (ADHF) is the most common type of AHF, accounting for 50-70%
of cases (7).

According to global studies conducted in 44 countries, at the presentation, vital signs were
comparable everywhere. In all locations, congestion signs and symptoms were very common,
while dyspnea at rest was less common in North America (38.0% vs. all other regions
combined70.1%)(5).

A recent observational study in China, revealed 36.1% of patients experienced orthopnea, while
63.06% had New York Heart Association functional Class IV upon admission. In Thailand, the
typical clinical symptoms of AHF are dyspnea (96.7%), fatigue (36%), peripheral edema
(59.5%), and pulmonary rales (84.5%) in accordance with guidelines. Most patients had normal
blood pressure (59.5%), while systolic hypertension and hypotension presented in 36.9% and
3.6% of cases, respectively(23).

According to a risk stratification research conducted in Japan, roughly 80-90% of patients with
AHF appear on physical and radiographic tests with dyspnea and indications of pulmonary
congestion(25).Another study conducted by (Hunter, Benton R. et.al) shows that about 50% of
patients with AHF report having symptoms typically associated with HF, such as orthopnea and
paroxysmal nocturnal dyspnea, and these symptoms are less than 75% specific for the diagnosis
(22).

In a retrospective descriptive analytical study conducted in Madagascar, the prevalent clinical
features of AHF were dyspnea (88.9%), bilateral pulmonary crepitations (79.4%), ankle
swelling (71.4%), and gallop rhythm (52.4%)(23).

A recent study in Tanzania found that all patients had difficulty in breathing (100%), with most
experiencing chest pain (84.9%). Tachypnea was the most commonly reported abnormal vital
sign (92.3%), while tachycardia was present in 50% of patients (2).

A cross-sectional study conducted at Ethiopia's Gondar University Comprehensive
Specialized Hospital revealed that the majority of patients (60.6%) admitted were diagnosed
with heart failure for the first time. Additionally, the study found that peripheral edema (80.5%)
and dyspnea (88.05%) were common symptoms among these patients (5).

[7]



According to a supplementary prospective observational study conducted at Gondar University
Comprehensive Specialized Hospital, patients exhibited symptoms of orthopnea, peripheral

edema, and exertional dyspnea upon admission (89.7%), (85.6%), (72.2%), respectively(26).

A further prospective observational study performed in Ethiopia at TASH reveals that
paroxysmal nocturnal dyspnea (49.7%) was the most common symptom at admission, followed
by neck vein distension (68.3%). Rales and acute pulmonary edema were two more key criteria
identified (18.3% and 12.4%, respectively)(6).
Additional prospective observational study performed in Ethiopia at Jimma University medical
centre shows that common signs and symptoms seen in patients were paroxysmal nocturnal
dyspnea (99.5%), cardiomegaly (91.5%), and neck vein distension (88%) (7).

2.4. Management of acute heart failure in the ED

Acute heart failure (AHF) treatment research is a top priority around the world. Despite the

fact that the causes of HF and the acute precipitants are highly heterogeneous, AHF
management hasn't altered much in the last 40 years, and 80% of patients with AHF have
routinely been treated with intravenous (V) diuretics (11).
The "golden hour" approach taken for individuals with acute myocardial infarction could be
paralleled to the early and vigorous management of AHF. Early treatment of AHF patients
begins in the pre-hospital context, which includes the patient's home and the emergency room.
To identify extremely early indicators of deterioration, patients with AHF syndrome must be
regularly examined (SPO2, blood pressure, respiratory rate, and ECG)(1).

Hospital management of patients with suspected AHF follows a timely, step-by-step process.
Triage should be carried out first. The second step is to confirm the AHF diagnosis using clinical
symptoms and plasma natriuretic peptide measurements. Third, it is important to determine the
causes of AHF, which include the CHAMP acronym for acute coronary syndrome, hypertension
emergency, arrhythmia, acute mechanical cause, and pulmonary embolism. Fourth, the effects

of AHF on organ damage should be evaluated(1).
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According to a global analysis of 18,553 AHF patients Intravenous loop diuretics were the
most often prescribed drugs for the treatment of AHF and Angiotensin converting enzyme
inhibitors (ACEIl)/angiotensin receptor blockers (ARBs), beta-blockers, and aldosterone
inhibitors were given for 78%, 67%, and 27% of patients with decreased LVEF, respectively,
according to an observational study conducted on 1658 AHF patients in France(21).

Recent studies suggest that early therapy is associated with better prognosis, so the failure of
recent acute heart failure studies to report clinical benefits with specific treatments may be due
to both the delay from presentation to treatment and the neglect of precipitating factors since
acute heart failure prognosis has been reported to be associated with the underlying precipitant
of worsening heart failure(26).

The literature generally agrees that not all AHF exacerbations require the same care. In fact,
effective treatments for some forms of heart failure may be harmful or ineffective when used
to other forms. A fundamental understanding of the underlying pathology and the causes of the
acute exacerbation is instead necessary for effective management of AHF (13).

Around 70% of patients in the Japanese data used furosemide, compared to up to 90% of those
hospitalized with AHF in the USA registry. Additionally, recent observational research in Japan
discovered that the highest daily dose of furosemide was less than 200 mg or less than half the
levels used in the USA(27).

One piece of literature indicated that people with AHF have a high risk of complications in the
first hour following the onset of the illness. Therefore, it is becoming more widely understood
that the "time-to-treatment” strategy, which is well-established in ACS, should be considered in
AHF to decrease adverse outcomes.

In fact, early prehospital care lowers mortality. Additionally, immediate treatment is necessary
to prevent newly diagnosed AHF from progressing to chronic HF. In particular, patients should
be taken to a hospital with a cardiology department, emergency department (ED), or CCU/ICU
with understanding of AHF as soon as possible (8).

As evidenced by the prospective observational hospital study carried out in the medical ward at

Gondar University Hospital, nearly all patients (98.9%) received furosemide treatment while
they were hospitalized. The most often prescribed drugs after furosemide were aspirin (37.3%),
atorvastatin (36.95%), and spironolactone (27.8%). Enalapril, spironolactone, and furosemide
were prescribed upon discharge for patients in proportions of (75.3%), (30.4%), and (24.0%),
respectively. In addition, 34.2% of patients received mechanical ventilation by intranasal

oxygen treatment(7).
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2.5.0utcome of Acute Heart Failure Patients
Certain AHF patients may be eligible for home discharge after stabilization, medication
adjustment, and close outpatient follow-up scheduled within the following 72 hours. Elderly
people’ outcomes from heart failure were said to be worse than those of non-elderly patients (3).
According to a meta-analysis of 31 Israel research, women with heart failure (HF) do better
than men in terms of survival. However, the patient populations included in these trials were
limited(29).
Recent research suggests that early treatment is linked to a better prognosis, so the failure of
recent acute heart failure studies to report clinical benefits with particular treatments may be
attributed to both the delay from presentation to treatment and the neglect of precipitating
factors because the prognosis of acute heart failure has been reported to be linked to the
underlying precipitant of worsening heart failure(27).
Patients with AHF who have elevated SBP tend to do better both in the short and long terms.
Baseline SBP was highly related with death in patients with LVEF 40%, while it was not
associated with mortality in LVEF 40%, according to randomize control trials done in USA(29).
Another retrospective cohort study conducted in USA indicates that, early IV furosemide
administration has been independently linked to lower in-hospital mortality (IHM) rates. Its
increased mortality in patients with AHF has been demonstrated to be independently predicted
by this multi-organ failure. Strong indicators of poor outcomes include indications of untreated
congestion and its most severe symptom(31).
As 5-year follow up study conducted in China Beijing, concluded that patient age, heart rate,
serum sodium, BUN, were independent predictors for outcomes and also low diastolic BP has
more relevant effect on outcomes(32).
According to the SSA study, the 30-day mortality rate ranged from 14.7 to 35%. After 60 and
180 days, patients' reported rates of readmission or death were 15-57.8 and 21.9-57.9%,
respectively. Cancer, severe lung disease, hospitalisation for blood pressure, heart rate,
congestion symptoms, renal function, and ejection fraction are frequently seen as predictors of

readmission or death (3).
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2.6. Conceptual Framework
This conceptual framework was developed after reading different literatures and it shows
the relationship between ED outcome of AHF and independent variables, example;
hypertension and comorbidities, abnormal vitals (high/low BP, tachycardia, tachypnea,
SPO2 < 93%) and also late recognition of warning signs like difficulty in breathing, chest
pain, orthopnea, easy fatigue will result into poor outcomes need of ICU admission, CICU

admission or finally death at ED(3). (Figure- 1)

Vital sign abnormality Clinical presentation
* Low Bp(SBP <85 MMHG) s Orthopnea
* Spo2 <93% ¢ Paroxysmal nocturnal dyspnea
¢ Tachycardia * Dyspnea at rest
. Tach;"pneu s Peripheral edema
¢ High Bp SBP >145 MMHG s Easy fatigability

Previous CVS disease

ED Out Come of

AHF \ Co-Morbidities

DM, Renal disease

,cancer

Sociodemographic
Charaterstics
. Age Early Emergency
Department Management
s Sex

Figure:1-Conceptual Framework Adapted from study conducted in Dareselam Tanzania
2020.
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Chapter -Three-Objectives of the study
3.1. General Objectives

To assess clinical presentation and management outcome of acute heart failure patients
presented at Emergency Department of Tikur Anbessa Specialized Hospital Addis Ababa,
Ethiopia, 2023
3.2. Specific Objectives
e To describe clinical presentations among acute heart failure patients presented at the
emergency department in Tikur Anbessa Specialized Hospital
e To assess the management outcomes of acute heart failure patients presented at the
emergency department of Tikur Anbessa Specialized Hospital
e To identify factors associated with management outcomes of patients with acute heart

failure presented at emergency department of Tikur Anbessa Specialized Hospital
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Chapter -Four-Methods and Materials

4.1.Study setting and period

The study was conducted at Tikur Anbessa Specialised Hospital (TASH), Addis Ababa,
Ethiopia. TASH is an advanced medical care facility with more than 800 beds at the tertiary
level. It provides inpatient, outpatient, and emergency care and employs about 1700 medical
and non-medical personnel. TASH treats 310,000 outpatients and 32,000 inpatients annually.
Around 29,000 people receive treatments at the ED annually, and on average 50 patients seek
emergency care each day. The Emergency Department (ED) was staffed by committed
emergency medical residents, surgical residents, interns, pharmacists, nurses, and emergency
nurses, and was managed by consulting professionals from many disciplines. TASH is a crucial
component of Ethiopia's healthcare system and offers advanced medical services and is
considered as a last referral level in the country(14).

The study was conducted at the ED of TASH from March 20,2023 to April 20,2023

4.2. Study design
Institution based retrospective cross-sectional study design was employed.
4.3. Source of population
All patients with the diagnosis of AHF or ADHF presented at adult ED of TASH from
Februaryl -2022 to January — 30,2023.
4.4. Study population
Selected patients with the diagnosis of AHF or ADHF who presented at adult ED of TASH from
Februaryl -2022 to January — 30,2023.
4.5. Inclusion and exclusion criteria

4.5.1. Inclusion criteria

Chart of adult patients with a confirmed diagnosis of AHF presented at ED of TASH from
February 1 -2022 to January — 30,2023.

4.5.2. Exclusion criteria

Incomplete charts, unknown outcome, non-confirmed diagnosis of patients with Acute heart

failure.
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4.6. Sample Size Determination
The required sample size was calculated by using the single population proportion formula:
The proportion(P) was taken from the previous study conducted at Tikur Anbessa Specialized
Hospital 17.2% of mortality rate for patients with AHF (6).

a 2
(Z;) P(1-P)  (1.96)20.172(1-0.172) _ _
e R = 218.8 ~ 219

n =

Whereas

z% = 1.96 at 95% confidence interval

Margin of error (d) 5%
By adding 10% of chart non-retrieval rate, the final sample size was 241.

4.7.Sampling Technique
A systematic random sampling technique was used to select sampled patients’ chart. Lists
of charts were taken from medical registration book at ED. The total number of patients
with the diagnosis of AHF during the study period was 1052. The sampling fraction (K)
was determined by dividing total number of AHF patients to sample size (1052/241= 4).
The first chart was selected by lottery method, then next charts were selected by adding

four until determined sample size was achieved.

4.8.Dependent and independent variables
4.8.1. Dependent variable: ED outcome: - death, improved.
4.8.2.Independent variables

e Demographic data: age, sex,
e Comorbidities

e Clinical presentation

e Management at given at ED

[14]



4.9. Data Collection tool and procedures.
The structured data collection tool used was adopted from the previous study conducted at
Dareselam Tanzania(3). Slight modification was done on it and it contains four components
a. patient’s demographic data such as Age, sex and ED stay in hour
b. Clinical presentation at emergency department during their admission, vital sign at
admission, primary and secondary survey, previous comorbid illness and their actual clinical
diagnosis at ED.
c. Emergency department (ED)management, such as drug treatment, non-invasive management,
invasive treatment like endotracheal intubation, pleural tapping, thoracentesis
d. Management outcome of patients after ED intervention. The data was collected by two

trained BSc nurse and one MSc nurse supervisor.
4.10.Data Quality Control

The pre-test was done on 5% of sample size at St. Paul's hospital to assure clarity before the
actual data collection. Depend on the result of pre-test, minor adjustment was done by omitting
part of questionnaires with laboratory investigation values.

One day training was given for data collectors and supervisor to clarify the objective of the study
and data collection process. Onsite supervision was carried out to solve any ambiguity related
with data collection tool and process. Completeness and consistency of the data was checked
daily, and corrective measures were taken immediately.

4.11.Data analysis

The collected data was cleaned, coded and entered to Epidata version 4.6 then transported to
Statistical Package for Social Sciences (SPSS) software version 27 further analysis.For
categorical variables, frequency and percentage were used and for continuous variables, mean,
median, standard deviation and interquartile range were used. Binary logistic regression analysis
was used to check associations between dependent and independent variables. In bivariable
analysis, variables with p-value less than 0.25 were candidate for multivariable logistic
regression. In multivariable logistic regression, variables with p-value less than 0.05 were taken
as statistically significant. Hosmer Lemeshow model was used to show model fitness of the
statistics. Multicollinearity test was carried out to identify correlation between independent
variables by using variance inflation factor (VIF). Finally, the results were presented by tables,

chart and graphs.
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4.12. Operational Definitions
Acute heart failure: -signs of new-onset HF and/or decompensation or deterioration of chronic
stable HF or newly recognized diagnosis of AHF identified at ED.
Clinical Presentation: - are signs that reflect the physiological abnormality of AHF patients
presented at emergency department and that can be identified by report from the patient’s own
expression and observation by emergency department physicians, prior to the use of medical
devices at the time of patient assessment or treatment.
Management Outcome: - the condition of patients with diagnosis of AHF at ED and discharge
from ED after management. And described as improved and died at ED.
Adult patients: Age 13 years and above was considered as adult patient.
De novo heart failure: A form of AHF diagnosed in the patient for the first time.
4.13. Ethical considerations
Ethical clearance letter was obtained from Addis Ababa University School of Medicine
department of Emergency Medicine research committee. Permission was taken from TASH’s
emergency service director to access the patient’s data. The data was kept confidential
throughout the data collection and analysis process. Any personal identifiers were not utilized.
4.14. Dissemination of the results
The findings of this research will be submitted to Addis Ababa University School of Medicine,
specifically the Department of Emergency Medicine. The results will also be submitted to the
emergency department of TASH and the emergency service director. possibly to be presented

at relevant workshops and publish it in peer-reviewed national and international journals.
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CHAPTER - 5: Results

5.1. Socio-demographic characteristics of acute heart failure patients

Out of a total 241 sampled patients ‘chart, 235 were studied with a retrieval rate of 97.5%. The

median age of patients was 39 years with interquartile range of 27-58 years. Majority of study

participants 107(45%) were in the age category between 30-60 years and 137(58.3%) of patients

were females. The average ED length of stay was 72 hours (Table 1).

Table 1: Socio-Demographic Characteristics of AHF Patients Admitted to Emergency

Department of Tikur Anbessa Specialized Hospital, Ethiopia from February,1-2022 to

January — 30,2023 (n=235)

Variable Description Frequency Percent
Age 14-29 years 74 31.5
30-60 years 107 45
>60 years 54 23
Gender Male 98 41.7
Female 147 58.3
ED length of stay in Less than 24hrs 13 55
hour 24 to <=72hrs 94 40
>72hrs to| 76 32.3
<=144hrs
>144hrs 52 22.1
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5.1.1. Vital Sign taken at Triage.
Regarding vital signs taken at triage, majority of patients had normal range of systolic blood
pressure 141(60%), diastolic blood pressure 158(75.7%), pulse rate 121(51.5%), respiratory
rate 155(66%). More than half of study participants 126(53.6%) had oxygen saturation
greater than 93% (Table 2).

Table 2: Vital Signs of AHF Patients taken at Triage of Emergency Department of Tikur
Anbessa Specialized Hospital, Ethiopia from Februaryl -2022 to January — 30,2023(n=235

Variable Description Frequency Percent
Systolic BP >=140 mmhg 31 13.2
>=90 to 140mmhg 141 60
Less than 90mmhg 63 26
Diastolic BP Less than 60 mmhg 57 24.3
Greater than 60 mmhg 158 75.7
Pulse rate Less than 60 beat/min 11 4.7
60 to 100 beat/min 121 51.5
Greater than 100 beat/min 103 43.8
Respiratory rate Less than 20 br/min 27 115
20 to 30 br/min 155 66
Greater than 30 br/min 53 22
Oxygen Saturation Less than 93% 109 46.4
Greater than 93% 126 53.6
Altered mental status GCS <=8 55 23.4
GCS9to 12 18 7.7
GCS greater than 12 162 68.9

5.1.2. Clinical presentations at ED
About 214(91.1%) of patients were presented with dyspnea followed by, orthopnea 155(66%),
cough 137 (58.3%) and, paroxysmal nocturnal dyspnoea 99(42.1%) (Figure-2).

[18]



Clinical presentation of AHF patients visited ED

100% 91.10%
90%
80%
70% 66.0% 65.10%
60% 8%
0
50% 42%
40% .
0% 28% 25.50%
0% 18.1%  17.90%
0
0% |
® Orthopnea u Chest pain m PND
Cough u Easily fatiguability u Bilateral leg edema
m Generalized body swelling m Palpitation m Distended neck vein
m Dyspnea

Figure: 2-Clinical presentation of AHF Patients admitted to ED of Tikur Anbessa
Specialized Hospital, Ethiopia from February1-2022 to January — 30,2023

5.1.3. Underlying causes for AHF
According to this study, chronic rheumatoid heart disease was found to be the most prevalent
underlying cause of ADHF/AHF which accounts 105 (44.7%), followed by dilated
cardiomyopathy 39(16.6%), ischemic heart disease 24(10.2%) and hypertensive heart disease
14(6%). (Figure-3)

Underlying causes of AHF

Degenerative valvular heart disease .
Acute coronary syndrome -
Hypertensive heart disease -
Ischemic heart disease -
Dilated cardiomyopathy _
Chronic rheumatoid heart disease _

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%
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Figure 3: Underlying Diseases which causes AHF Patients to be Admitted to Emergency
Department of Tikur Anbessa Specialized Hospital, Ethiopia from February1-2022 to
January— 30,2023(n=235)

5.1.4. Comorbidity

Hypertension was the most prevalent comorbid condition which accounts 52(22.1%)
followed by diabetic mellitus and malignancies which accounts 8.5% and 8.1%
respectively. (Table-3).

Table 3:Comorbid Disease Conditions of AHF Patients Admitted to Emergency
Department of Tikur Anbessa Specialized Hospital, Ethiopia, from February 1-2022 to
January — 30,2023(n=235)

Variables Frequency Percent
Hypertension 52 22.1%
Diabetes Mellitus 20 8.5
Malignancies 19 8.1
Acute kidney injury 11 4.7
HIV infection 8 3.4
Others comorbidities 42 17.9
NB: -Others *hepatitis *stroke *Tuberculosis*Thyroid storm*acute
abdomen*ARDS*Epilepsy *mental illness*Asthma and COPD *electrolyte imbalance.

5.1.5. Complications of AHF
The most frequently identified complications in AHF patients were atrial fibrillation
45(19.1%), followed by cardiogenic shock and cardiogenic pulmonary edema which

accounts 14% and 11.5% respectively. (Table- 4)

Table- 4:Complicating Factors of AHF Patients Admitted Emergency Department of Tikur
Anbessa Specialized Hospital, Ethiopia, from February 1 -2022 to January — 30,2023)
(n=235)

Variables Frequency Percent
Atrial fibrillation 45 19.1
Cardiogenic shock 33 14
Cardiogenic pulmonary edema 27 115
Pulmonary hypertension 25 10.6
Pleural effusion 12 51
Mitral regurgitation 10 4.2
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5.2. Management of AHF patients at the Emergency Department.

The majority of patients at emergency department received diuretics, antibiotics, oxygen
therapy through intranasal administration and antiarrhythmics which accounts 98.7%,91.5%,
88.1%, and 46% respectively (Table- 5).

Table 5: Emergency Management Provided to AHF Patients Admitted to Emergency
Department of Tikur Anbessa Specialized Hospital, Ethiopia from February 1 -2022 to
January 30- 2023(n=235)

Variables Frequency Percent
Diuretics 232 98.7%
Antibiotics 215 91.5%
Oxygen therapy by nasal prong 207 88.1%
Antiarrhythmics 108 46%
Anti-hypertensive 86 36.6%
Inotropes/VVasopressor support 77 32.8%
Intravenous fluid 60 25.5%
Electrolyte replacement 34 14.5%
Oxygen therapy by facemask 32 13.6%
Blood Transfusion (BT) 9 3.8%
Pleural tapping 8 3.4%
Cardiopulmonary resuscitation 8 3.4%
CPAP 6 2.6%
Vasodilators/Nitro glycerine 6 2.6%
Intubation 3 1.27
Cardioversion/defibrillation 3 1.27
Pericardiocentesis 2 0.9

5.3. ED Management Outcome of AHF Patients
Regarding the emergency department outcome, mortality of patients with AHF was 14%.
Whereas 86% were improved. From those who were improved, 42.1% were discharged directly
to home from the ED, 22.6% were admitted to the CICU and 10.2% were admitted to the
medical ICU (Table-6).
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Table 6: Management Outcome of Patients with AHF/ADHF Presented at Emergency
Department of Tikur Anbessa Specialized Hospital, Ethiopia, From Februaryl -2022 to
January — 30,2023(n=235)

Variables Category Frequency | Percent (%)

Management outcome Death 33 14
Survived 202 86

Survived Discharged home from ED | 99 42.1
Admitted to Medical ward 26 11.1
Admitted to CICU 53 22.6
Admitted to MICU 24 10.1

5.4. Factors associated with management outcome of AHF/ADHF Patients
Diastolic blood pressure, paroxysmal nocturnal dyspnea, presence of chest pain, dyspnoea,
cardiogenic pulmonary edema, cardiogenic shock, comorbidity, vasopressor treatment and
antiarrhythmics were found to be associated with ED mortality at bivariable analysis with a p-
value less than 0.25.
In multivariable analysis, diastolic blood pressure, the presence of paroxysmal nocturnal
dyspnea, cardiogenic shock, and comorbidity were significantly associated with ED mortality
for patients with AHF at p-value <0.005.

Patients with diastolic blood pressure less than 60 mmHg have 4 times mortality rate compared
to patients with diastolic blood pressure greater than 60 mmHg (AOR = 4.13, 95% CI: 1.52-
11.19, p-value = 0.005).Patients with paroxysmal nocturnal dyspnea had 3.3 times higher
mortality rate compared to those patients without paroxysmal nocturnal dyspnoea (AOR = 3.3,
95% CI: 1.32-8.5, p-value = 0.011).AHF patients developed cardiogenic shock increased the
mortality rate by 6.4 times compared to those without cardiogenic shock (AOR = 6.4, 95% CI:
1.12, 19.3, p-value = 0.001). AHF patients with comorbidity increased the mortality rate by 4.8
times compared with those without comorbidity (AOR = 4.8, 95% CI: 1.29, 18.2 p-value =
0.019). (Table- 7).
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Table 7:

Factors Associated with ED mortality for AHF Patients Admitted to Emergency

Department of Tikur Anbessa Specialized Hospital, Ethiopia from Februaryl -2022 to January —
30,2023 (n=235)

Variables Category Died Survived Bivariable Multivariable
n (%) n (%) analysis
COR,95% ClI AOR,95%ClI P-value
DBP <60mmhg | 14(24.5) | 43(75.4)) 2.7(1.26,5.87) 4.13(1.52,11.19) | 0.005**
>=60mmhg | 19(11.9) | 159(89) 1 1
PND Yes 22(22) 77(77) 3.3(1.49,7.07) 3.3(1.32,8.5) 0.011*
No 11(8.1) 125(91.9) 1 1
Chest pain Yes 6(9) 60(90) 2.7(0.92,7.97) 3.1(3,1.32,8.5) | 0.070
No 27(15.9) | 142(84) 1 1
Dyspnea Yes 32(14.8) | 183(85) 3.4(0.47,0.27) 3.7(0.38,36.2) 0.259
No 1(5) 19(95) 1 1
Cardiogenic PE| Yes 6(22) 21(77) 1.9(0.70,0.78) 0.38 (0.11,1.24) | 0.108
No 27(14.9) | 181(87) 1 1 1
Cardiogenic Yes 11(33.3) | 22(66.6) 4.1(1.7,9.55) 6.4(1.13,19.3) | 0.001**
shock No 22(10.9) | 180(89) 1 1
Comorbidity Yes 30(17.4) | 142(82.5) 4.2(1.24,14.37 | 4.8(1.3,18.19) 0.019*
No 3(4.7) 60(95.3) 1 1
Vasopressor | Given 17(22) 60(77.9) 2.5(1.03,4.59) 0.65(0.81,2.1) 0.655
S Not given 17(11.2) | 151(89.8) 1 1
Antiarrhythmic | Yes 24(19.3) | 99(79.8) 2.6(1.14,5.8) 1.5(0.58,0.92) 0.098
S No 9(8.03) 103(91.97) | 1 1
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Chapter -6: Discussion
The findings of this study revealed that the overall emergency department mortality for AHF
patients was found to be 14% with 95% CI (9.4- 18.7). Factors associated with emergency
department mortality were: diastolic blood pressure less than 60mmHg, presence of

paroxysmal nocturnal dyspnea, cardiogenic shock and comorbidity.

This finding is lower than studies conducted in Jimma (21%) and Tanzania, (28.6%)

(3,7).This might be because of the variance in study setting, characteristics, sample size used.

It is in line with the previous studies conducted in different areas. A study conducted in
Gonder (13) was mortality of 10.6% and Jimma 10.2% (32,33). But this study was higher
than studies conducted in Thailand (34) Poland(33) and United Kingdom which is (5.8%),
8% and 10 %) respectively.

The possible reason for the discrepancies might be due to variance in study setting, study

design, sample size variation and difference in level and standard of care.

The common clinical presentations identified in this study for AHF patents presented to ED
were dyspnea on exertion, orthopnea, easily fatigability, paroxysmal nocturnal dyspnoea and
palpitation.

This finding agrees with the studies conducted in Jimma (35) Gonder(36), Tanzania (3),
Poland (37) other countries (38) where most of these clinical presentations were
predominantly found. The similarity of study findings might be due to pathological nature

of AHF and its complications.

In this study, diastolic blood pressure less 60mmHg, was associated with ED mortality for
AHF patients. This result is in line with the finding in USA(39,40) where AHF patients with
diastolic blood pressure less than 70mmHg were 1.5 times risk of mortality and the study
conducted in China (31,41)were 1.3 times mortality rate for AHF patients with DBP less
than 60mmHg. The possible reason might be due to low diastolic blood pressure resulted in
oxygen deprivation for heart and ischemia. Such a sustained amount of ischemia weakens

the heart over time resulting multiorgan failure ending with death (31).
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Our study finding indicated that cardiogenic shock was found to be associated with
emergency department mortality. This finding agrees with the study in Jimma (42)which
revealed 98% likelihood of death in AHF patients who develop cardiogenic shock. It is also
similar with the American Heart Association(26) finding, which revealed patients with
ADHF who develop cardiogenic shock have a 30-day death rate of about 50% and in France
Tenfold of death in patients with cardiogenic shock(43).

The possible reason for the close similarity of the finding might be due to severe and
complicated nature of cardiogenic shock despite emergency department management.
Paroxysmal nocturnal dyspnea is another factor associated with AHF mortality in ED
identified by the current study. This finding is in line with study in Jimma which revealed
Paroxysmal nocturnal dyspnea is associated with mortality of ADHF patients, USA (19) has
a 30-day mortality rate of 16% for PND patients. The possible reason might be due to severe
nature of paroxysmal nocturnal dyspnea, which causes long stay of AHF patients in hospital,
need to be admitted to (ICU) and require mechanical ventilation.

Furthermore, the presence of comorbidity was linked to higher mortality rates in patients
with acute heart failure. A similar study in Jimma (35) revealed that AHF patients with
comorbidity upon admission had a five times higher risk of mortality than those without
comorbidity.

Possible reason might be due to additional strain loaded on heart function by comorbid
conditions make difficulties for heart to function, increases the risk of different complication,

and difficulties in adherence with treatments given.
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6.1 Strengths:
This was study done in the higher-level tertiary hospital in Ethiopia where patents referred
from different corners of the country making the representativeness to be better.
The data used in this study was real complete data from patients’ chart and can generate
necessarily adequate information about this particular clinical syndrome (AHF). It is a
specific study conducted to show ED management outcome for AHF patients in the area.
6.2. Limitations:
This study was conducted at a single centre and relied on chart reviews, which may limit the
generalizability of the findings.
Additionally, the diagnosis of acute heart failure may vary between physicians, which could
impact the consistency of patient categorization. Due to retrospective study design, there were
missed variables for the study.
6.3.Conclusion:
This study showed that mortality in acute heart failure patients was high. Common clinical
presentations for AHF patients at ED were dyspnoea on exertion, orthopnea, easily
fatigability, paroxysmal nocturnal dyspnoea and palpitation. Diastolic blood pressure less
than 60 mmHg, presence of comorbid conditions and cardiogenic shock were significant
factors associated with ED mortality for acute heart failure patient
6.4 Recommendations
To TASH
Better to give greatest emphasis to improve care for AHF patients so as to reduce ED mortality
Early identification and intervention for AHF patients is recommended to prevent
complications, mortality and improve survival.
To Clinicians
Due attention should be given to patient’s vital sign and clinical presentation while evaluating
AHF patients at admission especially when combinations of major clinical presentation were
present. Clinicians better give great attention to AHF patients from developing the potential
complications.
Researchers
Better to conduct prospective study to look at some of the potential predictors of mortality and

causative factors contributing to AHF mortality.
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Appendixes
Appendixes-1
Data Collection Tool.

Patients Aged >13 year

Patient initials Date /Month /Year------

A. Demographics
Age in years Gender 1. male 2. Female

B. Initial vital signs at ED

Length of ED stay in Hour

SBP/DBP

PR

RR

SPO2

GCS

C.CLINICALCHARACTERSTICS

Patients chief complaint.

1. S.
2. 6.
3.
4.

EMERGENCY DEPARTMENT DIAGNOSIS
1.
2.
3.
D. OTHER PREVIOUS DISEASE STATUS

Known CVS Disease

Hypertension

Diabetes mellitus

co-morbidities

Ol WIN| -

Other specify
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E. PHYSICAL EXAMINATION: -

PRIMARY SURVEY

Normal

Abnormal

Not Done

Comments if any

Air way (A)

Breathing(B)

Circulation(C)

Disability(D)

SECONDARYSURVEY

SYSTEMS.

Normal

Abnormal

Not done

Comments if

any

HEENT

Respiratory system

Cardiovascular system

Gastro intestinal system

Genito urinary system

Muskulo skeletal system

Central nervous system
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INTRAVENOUS (1V) FLUIDS AMOUNTS IN ML

Lo mmmmmmmmmmee e
N -
S —— -
S

BLOOD PRODUCTS AMOUNTS IN ML

EMERGENCY DEPARTMENT SUPPORTIVE TREATMENT

. POSItioNiNg -=--=--===e-somemmeme oo e

. Suctioning ------------- R — S

. Oxygen therapy by nasal prong----------=--=-=-======mmmmmmmmmmm oo

. Oxygen therapy by facemask----------------------------—- -
. Oxygen therapy by non-rebreather mask------------=-======msmmmm e

. Oxygen therapy by CPAP----------------—---- e e e

. Oxygen therapy by intubation -=-==-==== == e oo

Lo N o o B~ w N

. NO oxygen therapy giVen === -mmmmm oo e
SPECIFIC NON-INVASIVE TREATMENT RECEIVED

1. Diuretics ------==-=====mmmmmmmmm oo -

2. Anti-hypertensive e

3. Vasodilators e R

4. Nitro glycerides-------==-==-mmmmmm e

5. Antibiotics S — e

6. IV FlUIAS--=-mmmmm e oo e e e
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7. INOtropes/\Vasopressors------=----==========------ mmmmm e

8. Electrolyte replacement ------------------ S —— -
9. Anti-arrhythmic drugs -----------=-======-===--—--- e

10. CPR =mmmmmmmmmme e e
11. BlOO transfUuS ON====mmm e e e
12.other anti-failure drugs------------=-=======-=---- S — -

ED INVASIVE TREATMENTS RECIEVED

1. Intubation ------------m-m oo

2. Pleural tapping =--=-=-=-=-=s=ssmcomomneememmm e ce e e

3. Synchronized cardioVersion---------------=-=----mmememememeoeoo

4. Defibrillation----------=----=--msemcm - e

5. Pericardiocentesis--------- s

6. Others ------------———-- e mmm

Final Patient Outcome at Emergency Department

1. Died while in ED ---------=-=-=-mmmmmmmem e

2. Improved

Admitted to Medical Ward -------=-======m-mmmmm oo

Admitted to CICU ---------=-mmmmmmmmmem e e

Admitted 10 MICU--=-=-mnmmm e e

Discharged Home from ED--------=-==n == mmmm oo oo
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Appendixes-2

Informed Consent form (English version)
Introduction:
Greetings, My name is Melaku Sintayehu Shiferaw, and | am a second-year masters student
at Addis Ababa University studying emergency medicine and critical care nursing. As part
of my research plan, I'm conducting the a fore mentioned study. In the event that | or my
research assistant approach you, I now seek your cooperation and participation in my study.
Your choice to participate or not will have no bearing on how your patient or patient
information is treated, managed, or harmed. If there is anything about this subject that you
do not understand, kindly ask questions.
Phone- +251925855361.

Email- angelsintayehu@gmail.com
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