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Background: Despite cardiogenic pulmonary edema is the most common phenotype of acute heart failure (AHF), studies on its
burden and associated factors are limited. This study aimed to assess the burden and contributing factors of cardiogenic pulmonary
edema in patients with acute heart failure admitted to a tertiary hospital in eastern Ethiopia.

Patients and Methods: An institution-based cross-sectional study was conducted on the medical records (n = 276) of patients with
AHF between February 01, 2018, and January 31, 2023. A simple random sampling technique was used to select participants from the
study population. Bivariable and multivariable logistic regression analyses were used to assess factors associated with the development
of cardiogenic pulmonary edema. A P-value <0.05 was considered as statistically significant.

Results: The prevalence of cardiogenic pulmonary edema was 47.8% in AHF patients. Rural residence (adjusted odds ratio
(AOR),9.54), smoking (AOR,3.17), comorbidity (AOR,2.1), and underlying cardiovascular disease (ischemic heart disease, chronic
rheumatic valvular heart disease, and hypertensive heart disease with AOR: 6.71, 8.47, and 12.07, respectively) were significantly
associated with the development of cardiogenic pulmonary edema in patients with AHF.

Conclusion: Nearly half of the patients with AHF had cardiogenic pulmonary edema. Being a rural dweller, cigarette smoking,
comorbidities, and underlying cardiac illness were significantly associated with the development of cardiogenic pulmonary edema in
patients with AHF.
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Background

Acute heart failure (AHF) is a clinical syndrome characterized by a new onset or progression of signs and symptoms of
heart failure, which is the leading cause of hospital admission and mortality." Cardiogenic pulmonary edema is most
often phenotype of AHF.?

Pulmonary edema can be either cardiogenic pulmonary edema or noncardiogenic pulmonary edema.’ Cardiogenic
pulmonary edema is mainly caused by left ventricular failure.* It is a major cause of emergency department (ED) visits in
patients with AHF. The major triggering factors for cardiogenic pulmonary edema are acute ischemia or myocardial
infarction, hypertension, arrhythmias (particularly atrial fibrillation), and acute regurgitant valvular heart diseases.” The
major treatment option for the management of cardiogenic pulmonary edema includes oxygen and diuretic.®

Cardiogenic pulmonary edema is a life-threatening condition. It is a major health problem, particularly in developing
countries. The prevalence of cardiogenic pulmonary edema in patients with AHF is 80%.” Worldwide, more than
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1 million patients are admitted each year with a diagnosis of pulmonary edema secondary to cardiac causes.® The
prevalence of cardiogenic pulmonary edema in AHF with reduced ejection fraction (REF) trials ranged from 75% to 83%
and in combined AHF-REF and AHF-PEF (preserved ejection fraction) trials from 51% to 100%.” In a study done in
Addis Ababa, Ethiopia, the prevalence of pulmonary edema among AHF patients was 64.3%."°

To the best of our knowledge, no study has been conducted on cardiogenic pulmonary edema among patients
with AHF in Harar, Eastern Ethiopia, which describes the burden and contributing factors of cardiogenic pulmonary
edema among patients with AHF. Therefore, the present study provides valuable information on the burden and
contributing factors of cardiogenic pulmonary edema among patients with AHF admitted to a tertiary hospital in
eastern Ethiopia.

Methods
Study Design, Setting, and Period

An institutional-based cross-sectional study was conducted in a tertiary hospital in Harar, Eastern Ethiopia, from April 1
to April 30, 2023. Harar is the capital of the East Hararghe Zone and the capital city of the Harari regional state of
Ethiopia. It is located 526 km from the national capital, Addis Ababa. It has a total population of 246,000, of which
124,000 are males.'" Hiwot Fana Comprehensive Specialized Hospital is the only tertiary hospital in Harar City. Hiwot
Fana Comprehensive Specialized Hospital serves as a teaching and referral hospital for eastern Ethiopia, including
Eastern Oromia, the Dire Dawa City Administration, the Somali Regional State, and the Harari Regional State. It has
a catchment population of 5.8 million.'?

Study Participants and Sample Size

The medical records of all adult patients with an admission diagnosis of AHF from February 01, 2018, to January 31,
2023, were reviewed and included in this study. Patients with incomplete information regarding the signs and symptoms
of AHF were excluded from this study. The sample size was calculated by using single population proportion considering
the following assumptions: where n is the required sample size, Za/2 = 1.96 at 95% confidence interval (CI), p is the
proportion of patients with pulmonary edema among AHF patients, P=64.3%,'® and d is the assumed marginal error
(5%), and the sample size was 353. Because the total population was below 10,000, the finite population correction
formula was used (n=353 and N=1180), and the sample size was 272. Taking into a 10% contingency, a final sample size
of 299 was selected for the present study. A simple random sampling technique was used to select samples from the study
population.

Data Collection Methods and Procedures

The collection checklist has been adapted from a previous study.'® The checklist included sociodemographic character-
istics (age, sex and residence), smoking status, comorbidities, clinical characterstics (sign & symptoms, and working
diagnosis), laboratory and imaging. . Data were collected by two well-trained BSc nurses and a clinical pharmacist.

Operational Definitions
Cardiogenic pulmonary edema: The final diagnosis of acute cardiogenic pulmonary edema was made based on
a physician’s diagnosis established according to different parameters: clinical examination, medical history,
electrocardiogram, chest X-ray, echocardiographic examination, brain natriuretic peptide results, and response to
therapy.'?

Comorbidity: is defined as the co-existence of chronic diseases.

Acute heart failure: Signs and symptoms of new onset of heart failure or decompensation or worsening of chronic
stable HF.'*!
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Data Quality Control

Training was provided to the data collectors regarding the contents of the data collection checklist, data collection
procedures, and ethical considerations during data collection. The principal investigator supervised the study. A pre-test
was performed at Jugal General Hospital on 5% of patients’ medical records to ensure clarity, avoidance of ambiguity,
comprehensiveness, and content uniformity. Adjustments were made to the tool for final data collection. The supervisors
checked all the collected data for the completeness of the checklist, and incomplete checklists were discarded before data
entry.

Data Processing and Analysis

The collected data were entered into Epi-Data 3.1 and exported to SPSS 27.0. Data were also screened for normality
using the Shapiro—Wilk test. Continuous variables are reported as medians (interquartile range (IQR)). Categorical
variables were reported as percentages and frequency tables. Bivariable and multivariable logistic regression analyses
were used to identify factors associated with the development of pulmonary edema. Variables with p<0.25 in the
bivariable stage, were considered for multivariable analysis to control for potential confounders. The variable with
a p-value less than 0.05 with the 95% CI in the multivariable analysis was considered significantly associated with the
development of cardiogenic pulmonary edema. The goodness of fit of the model was tested using the Hosmer—Lemeshow
statistic test. The model was considered a good fit because it was found to be insignificant for the Hosmer—-Lemeshow
statistic (P = 0.445). A multicollinearity test was performed to determine the correlation between independent variables
using correlation coefficients. No variables were observed with a value >0.7, indicating the absence of multicollinearity
among the variables in this study.

Results

Socio-Demographic and Clinical Characteristics of the Study Participants

From the 299 patient medical records, 276 (93.3%) medical records of AHF patients were employed for analysis, and 23
(6.7%) were excluded due to incomplete information regarding the admission records. Of the total participants, more than
half (147, 53.3%) of them were males. The median (IQR) age was 45 (35-60) years. Majority (167, 60.5%) of the
patients were rural dwellers. Nearly one third (94, 34.1%) of the patients were smoking cigarette. More than one third of
the patients (107, 38.8%) had comorbidity and around sixteen percent of the patients (44, 15.9%) were taking medication
for heart failure. Chronic rheumatic valvular heart disease (CRVHD) (105, 38.0%) was the commonest underlying
cardiovascular disease followed by hypertensive heart disease (HHD) (84, 30.4%). Shortness of breath (175, 63.4%) was
the commonest chief compliant with the presentation of the patient to the hospital. Majority of the patients had orthopnea
(256, 92.8%), postural nocturnal dyspnea (241, 87.3%), hypoxia (229, 83.0%), peripheral edema (208, 75.4%), and S3
gallop (182, 65.9%) (Table 1).

The prevalence of cardiogenic pulmonary edema was 47.8% (132) among AHF patients. More than half of patients
with pulmonary edema had no history of cigarette smoking (70, 53.0%) and comorbidity (70, 53.0%). Similar to AHF,
among patients who had cardiogenic pulmonary edema CRVHD (57, 43.2%) was the commonest cause of underlying
cardiovascular disease followed by HHD (46, 34.8%) and ischemic heart disease (IHD) (17, 12.9%). Non-rheumatic
valvular heart disease (VHD) and cor pulmonale were the less common presentation of AHF, (15,5.4%) and (38, 13.8%),
respectively. Shortness of breath was the commonest (92, 69.7%) chief compliant of patients with pulmonary edema for
their hospital visit. Orthopnea (124, 93.9%) was the most common symptom among patients with cardiogenic pulmonary
edema. Most of the patient with cardiogenic pulmonary edema were hypoxic at the time of presentation (113, 85.6%)
(Table 1). The overall in-hospital mortality of patients among AHF was 8.7%, while patients who had cardiogenic
pulmonary edema was 11.4%.

More than half of the patients with AHF and pulmonary edema had normal hemoglobin level, (159, 57.6%) and (83,
62.88%), respectively. The median serum creatinine value was 0.9 mg/dl with IQR of 0.68 mg/dl and 1.23 mg/dl among AHF.
Out of 201 participants, who had echocardiography, nearly one third of patients were having reduced ejection fraction. Among
AHF patients who had chest x ray (227), pulmonary edema (152, 66.9%) was the commonest finding followed by pleural
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Table | Socio-Demographic and Clinical Characteristics Among AHF and Cardiogenic
Pulmonary Edema Patients Admitted to Tertiary Hospital, Eastern Ethiopia

Variable Category AHF, n (%) | Cardiogenic Pulmonary
Edema, n (%)
Yes, n (%) No, n (%)
Sex Female 129 (46.7) 54 (40.9) 75 (58.1)
Male 147 (53.3) 78 (59.1) 69 (46.9)
Age (in years) Median (IQR) | 45 (35-60) 45 (35.5-57) | 45 (35-60)
Residence Rural 167 (60.5) 110 (83.3) 57 (39.6)
Urban 109 (39.5) 22 (l6.7) 87 (60.4)
Cigarette Smoking history No 182 (65.9) 70 (53.0) 112 (77.8)
Yes 94 (34.1) 62 (47.0) 32 (222)
Comorbidity No 169 (61.2) 70 (53.0) 99 (68.8)
Yes 107 (38.8) 62 (47.0) 45 (31.3)
History of taking medication No 232 (84.1) 104 (78.8) 128 (88.9)
Yes 44 (15.9) 28 (21.2) 16 (11.1)
Underlying cardiovascular disease | CRVHD 105 (38.0) 57 (43.2) 48 (33.3)
IHD 34 (123) 17 (12.9) 17 (11.8)
HHD 84 (30.4) 46 (34.8) 38 (26.4)
VHD 15 (5.4) 5@3.8) 10 (6.9)
Cor pulmonale | 38 (13.8) 7 (5.3) 31 (21.5)
Chief compliments Chest Pain 33 (12.0) 19 (14.4) 14 (9.7)
SOB 175 (63.4) 92 (69.7) 83 (57.6)
Cough 24 (8.7) 2 (1.5) 22 (15.3)
Body swelling | 44 (15.9) 19 (14.4) 25 (17.4)
Orthopnea No 20 (7.2) 8 (6.1) 12 (8.3)
Yes 256 (92.8) 124 (93.9) 132 (91.7)
Postural nocturnal dyspnea No 35 (12.7) 15 (11.4) 20 (13.9)
Yes 24| (87.3) 117 (88.6) 124 (86.1)
SBP (mmHg) Median (IQR) 112 (98-131) | 107 (97-128) | 113 (99-134)
Oxygen saturation (%) Normal 47 (17.0) 19 (14.4) 28 (19.4)
Hypoxia 229 (83.0) 113 (85.6) 116 (80.6)
Pulse rate Normal 137 (49.6) 70 (53.0) 67 (46.5)
Bradycardia 11 (4.0) 3(23) 8 (5.6)
Tachycardia 128 (46.4) 59 (44.7) 69 (47.9)
(Continued)
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Table | (Continued).

Variable Category AHF, n (%) | Cardiogenic Pulmonary
Edema, n (%)
Yes, n (%) No, n (%)
S3 gallop No 94 (34.1) 47 (35.6) 47 (32.6)
Yes 182 (65.9) 85 (64.4) 97 (67.4)
Murmur No 114 (41.3) 59 (44.7) 55 (38.2)
Yes 162 (58.7) 73 (55.3) 89 (61.8)
Peripheral edema No 68 (24.6) 30 (22.7) 38 (26.4)
Yes 208 (75.4) 102 (77.3) 106 (73.6)

Abbreviations: AHF, Acute heart failure; CRVHD, Chronic rheumatic valvular heart disease; IHD, Ischemic heart
disease; HHD, Hypertensive heart disease; VHD, Valvular heart disease; NYHA, New York Heart Association; SOB,
Shortness of breath.

effusion (167, 60.5%). Among patients who had point of care ultrasound (POCUS) of chest (259), multiple B-lines (234, 90.3%)
and pleural effusion (232, 84.1%) were commonly seen in bed side POCUS among patients with AHF. Similarly, multiple
B-lines were the commonest finding with POCUS among patient with cardiogenic pulmonary edema (122, 96.8%) (Table 2).

Infection, hypertension, and anemia were the common precipitating factors for AHF and cardiogenic pulmonary
edema (Figure 1).

Factors Associated with Cardiogenic Pulmonary Edema

The variables that had P-value less than 0.25 in bivariable analysis were transformed to multivariable logistic regression.
In the final model, sex, residence, cigarette smoking, comorbidity, underlying cardiovascular disease, and systolic blood
pressure (SBP) were significantly associated with cardiogenic pulmonary edema as shown in Table 3.

Table 2 Laboratory and Radiologic Characteristics Among AHF and Cardiogenic Pulmonary
Edema Patients Admitted to Tertiary Hospital, Eastern Ethiopia

Variable Category AHF, n (%) Cardiogenic Pulmonary Edema
Yess, n (%) No, (%)
Hemoglobin (mg/dl) Normal 159 (57.6) 83 (62.88) 76 (52.8)
Anemia 117 (42.4) 49 (37.12) 68 (47.2)
Serum Creatinine (mg/dl) Median (IQR) 0.9 (0.68-1.23) | 0.89 (0.67-1.13) | 0.9 (0.7-1.38)
Serum Sodium (mmol/l) Median (IQR) 136 (132-139) | 136 (133-138) 136 (132-139)
Serum Potassium (mmol/l) | Median (IQR) 4.2 (3.74.8) 42 (3.74.8) 4.2 (3.75-4.79)
Ejection fraction Reduced 63 (31.3) 29 (29.29) 34 (33.7)
Preserved 138 (68.7) 70 (70.71) 68 (66.7)
Chest X-ray Pulmonary edema | 152 (66.9) 97 (82.9) 55 (31.8)
Pleural effusion 167 (60.5) 91 (77.8) 76 (43.9)
Cardiomegaly 96 (34.8) 54 (46.2) 42 (24.3)
POCUS Multiple B-lines 234 (90.3) 122 (96.8) 112 (49.3)
Pleural effusion 232 (84.1) 117 (92.8) 115 (50.7)

Abbreviations: AHF, Acute heart failure; POCUS, Point of care ultrasound; IQR, Interquartile range.
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Figure | Types of precipitating factors among Acute Heart Failure and Cardiogenic Pulmonary Edema patients admitted to Tertiary Hospital, Eastern Ethiopia.

The odds of developing cardiogenic pulmonary edema were increased 9.25 times more likely among rural dwellers
than urban residents (adjusted odds ratio (AOR): 9.25, 95% CI: 4.88-17.52). Patients who smoke cigarette were 3 times
more likely to develop cardiogenic pulmonary edema as compared to those who do not smoke (AOR: 3.01, 95% CI:

Table 3 Factors Associated with Cardiogenic Pulmonary Edema Among AHF Patients Admitted to
Tertiary Hospital, Eastern Ethiopia

Variables Cardiogenic Pulmonary Edema | COR (95% CI) AOR (95% CI)
No n (%) Yes n (%)
Sex Female 75 (58.1) 54 (41.9) | |
Male 69 (46.9) 78 (53.1%) 1.57 (0.975-2.53) 1.09 (0.58-2.07)
Residence Rural 57 (34.1) 110 (65.9) 7.63 (4.33-13.45) ¥ | 9.25 (4.88-17.52) **
Urban 87 (79.8) 22 (20.2) | |
Cigarette smoking No 112 (61.5) 70 (38.5) | |
Yes 32 (34.0) 62 (66.0) 3.1 (1.84-5.23) ** 3.01 (1.52-5.98) *
Comorbidity No 99 (58.6) 70 (41.4) | |
Yes 45 (42.1) 62 (57.9) 1.95 (1.19-3.18) * 2.09 (1.12-3.88) *
Underlying cardiovascular disease | IHD 17 (50.0) 17 (50.0) 5.26 (2.13-13.01) * | 6.21 (2.19-17.59) *
CRVHD 48 (45.7) 57 (54.3) 4.43 (1.53-12.80) * 7.65 (2.14-27.38) *
HHD 38 (45.2) 46 (54.8) 5.36 (2.12-13.53) ** | 10.92 (3.69-32.3) **
VHD 10 (66.7) 5(333) 221 (0.57-8.55) 2.59 (0.57-11.80)
Cor pulmonale | 31 (81.6) 7 (18.4) | |
SBP 118.33 + 27.94 113.89 + 23.05 0.99 (0.98-1.03) 0.98 (0.98-1.01)

Notes: **P <0.001, *P <0.05.

Abbreviations: AHF, Acute heart failure; CRVHD, Chronic rheumatic valvular heart disease; IHD, Ischemic heart disease; HHD,
Hypertensive heart disease; VHD, Valvular heart disease; NYHA, New York Heart Association; POCUS, Point of care ultrasound;
IQR, Interquartile range; COR, Crude odds ratio, AOR, Adjusted odds ratio, Cl, Confidence interval.
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1.52-5.98). The odds of cardiogenic pulmonary edema were doubled among patients with comorbidity than those who do
not have comorbidity (AOR: 2.09, 95% CI: 1.12-3.88).

The odds of developing cardiogenic pulmonary edema were higher in patients with IHD, CRVHD, and HHD
compared to patients who had corpulmonale, (AOR: 6.71, 95% CI: 2.30-19.67), (AOR: 8.47, 95% CI: 2.29-31.33),
and (AOR: 12.07, 95% CI: 3.96-36.76), respectively.

Discussion
This study demonstrated that being rural dweller, cigarette smoking, having comorbidity, and underlying cardiac illness
were significantly associated with the development of cardiogenic pulmonary edema among patients with AHF.

In this study, the median age of the patients was similar to the previous study conducted in the tertiary hospital Addis
Ababa, Ethiopia.'® In contrast to this study, however, our patients are younger than previously reported in the global
study and in developed countries (median age 67 to 79 years).'®'® The discrepancy could be due to difference in
underlying cardiac illness and modifiable risk factors for cardiovascular disease.

In this study, CRVHD was the most common (43.2%) underlying cardiovascular disease among patients with
cardiogenic pulmonary edema. Similarly, a study conducted in the tertiary center in Addis Ababa, Ethiopia,'* also
showed that CRVHD was the most common cause of AHF and cardiogenic pulmonary edema. On the contrary, the study
done in Spain,'® the Netherlands,?® and Poland®' showed that IHD was the most common cause. This discrepancy was
due to poor health-care access and poor living standards resulting in exposure to group A streptococcus, which resulted in
high prevalence of rheumatic heart disease in developing countries, Ethiopia.”? The odds of developing cardiogenic
pulmonary edema increased among patients with underlying cardiovascular disease of HHD (11 times), CRVHD (7.6
times), and THD (6.2 times) compared to patients who had corpulmonale (AOR: 6.71, 95% CI: 2.30-19.67). This result
supports that cardiogenic pulmonary edema is the result of left ventricular systolic and/or diastolic impairment resulting
in increased capillary hydrostatic pressure secondary to elevated pulmonary venous pressure.’

Point of care ultrasound is widely used in emergency and critical care unit or department for the evaluation of
AHF.?**** In the present study, the majority (96.8%) of patients with cardiogenic pulmonary edema had multiple B lines
in POCUS. Similarly, the study done by Dobbe et al, the systematic review demonstrates a correlation between
sonographic B-lines and cardiogenic pulmonary edema, and the sensitivity and specificity of POCUS for the identifica-
tion of pulmonary edema was 94.1% and 92.4%, respectively.?” The previous study by Al Deeb et al and Martindale et al
revealed that the pooled sensitivity and specificity of cardiogenic lung edema using POCUS with B lines were (94% and
92%) and (85% and 92%), respectively.zf’"27 The use of reproducible, rapid, non-invasive, and inexpensive POCUS will
be helpful in the resource-limited setting of our study area, where there are no specific laboratory tests, such as brain
natriuretic peptide and arterial monitoring for pulmonary edema among patients with decompensated AHF.

In the current study, the prevalence of cardiogenic pulmonary edema was 47.8% among patients with AHF. The
findings of this study were lower than those reported by Platz et al where the prevalence of cardiogenic pulmonary
oedema at baseline in trials enrolling patients with HF-REF ranged from 75% to 83% and in trials enrolling both patients
with HF-REF and HF-PEF from 51% to 100%.” Attias et al also revealed that the prevalence of cardiogenic pulmonary
edema was 75% among those with valvular heart disease (mitral regurgitation).'* The findings of this study were higher
than those of the study done in 133 centers in 30 countries of European countries (16%) and (30 countries, 133) center.?®
In the RO-AHFS registry, pulmonary edema was the second most common clinical profile after ADHF, accounting for
28.7% of the study population. Pulmonary edema was found to be a high-acuity clinical presentation that can be further
refined based on the left ventricular ejection fraction and the presenting SBP.?’ The difference could be attributed by
difference in clinical characteristics, underlying cardiovascular disease and study setting.

In the current study, patients who smoke cigarette were 3.17 times more likely to develop cardiogenic pulmonary
edema as compared to those who do not smoke (AOR: 3.17, 95% CI: 1.56-6.43). Cigarette smoking is the leading cause
of cardiovascular comorbidities associated with pulmonary endothelial cell injuries or toxicity of smoke exposure,
resulting in structural lung disease, reduced lung function, and permanent damage to the air sacs of the lungs.>*>!
Having structural lung disease as a result of smoking, the odds of developing cardiogenic pulmonary edema will be high
in patients with acute decompensated heart failure.
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The odds of developing cardiogenic pulmonary edema were doubled among patients with comorbidities
(AOR: 2.1, 95% CI: 1.12-3.92). Triposkiadis et al revealed that there is a complex association between the
comorbidities themselves and between the co-morbidities and the cardiovascular system leading to the develop-
ment of acute decompensated heart failure phenotypes, both the heart failure persevered and the reduced ejection
fraction.>® These patients with multiple comorbidities will have polypharmacy that will affect poor adherence to
medication and early decompensation for AHF. The odds of cardiogenic pulmonary edema were increased 9.54
times more likely among rural dwellers than urban residents (AOR: 9.54, 95% CI: 4.97-18.30). This could be
explained by patients who is from rural area will have health care disparity leads to poor access to health
facility, poor literacy level and health seeking behavior which resulted in late visit to tertiary level both diagnosis
and management.

In the present study, the common precipitating factors were infection, hypertension, anemia, and discontinuation of
drugs. Similar to our study, a previous study done in Ethiopia also showed that pneumonia, atrial fibrillation, anemia, and
drug discontinuation were the most common precipitating factors.'” The ALARM-HF and OPTIMISE-HF registry
studies also reported infection, ischemia/acute coronary syndrome, and noncompliance to medication were the leading

precipitating factors.>*~**

Strengths and Limitations

There is a paucity of studies on the prevalence and its associated risk factors of cardiogenic pulmonary edema among
AHF patients in resource-limited countries. The present study provides information on the clinical characteristics,
underlying cardiovascular disease, comorbidities, and factors associated with the development of lung edema in resource-
limited tertiary center in Eastern Ethiopia. The study’s weaknesses were related to its retrospective design, which caused
the demographic information gleaned from the review of patient medical records to be less accurate than information
gleaned from a prospective study. The other constraint concerned inadequate and incomplete patient medical records, and

in many instances, the handwriting of the medical staff made it challenging to understand medical records.

Conclusions

Nearly half of AHF patients had cardiogenic pulmonary edema. Being from rural dweller, cigarette smoking, comorbid-
ity, and underlying cardiac illness were significantly associated with the development of cardiogenic pulmonary edema
among AHF patients.

Abbreviations

AHF, acute heart failure; AOR, Adjusted odds ratio; CI, Confidence interval; COR, Crude odds ratio, CRVHD, Chronic
rheumatic valvular heart disease; ED, Emergency department; HHD, Hypertensive heart disease; IHD, Ischemic heart
disease; IQR, Interquartile range; NYHA, New York Heart Association; PEF, Preserved ejection fraction; POCUS, point-
of-care ultrasound; REF, Reduced ejection fraction; SBP, Systolic blood pressure.
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