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Abstract

Background Studying the characteristics of hospitalized Coronavirus Disease 2019 (COVID-19) patients is vital for
understanding the disease and preparing for future outbreaks. The aim of this study was to analyze and describe the
clinical profiles and factors associated with mortality among COVID-19 patients admitted to Jimma Medical Center
COVID-19 Treatment Center (JMC CTC) in Ethiopia.

Methods All confirmed COVID-19 patients admitted to JMC CTC between 17 April 2020 and 05 March 2022
were included in this study. Socio-demographic data, clinical information, and outcome variables were collected
retrospectively from medical records and COVID-19 database at the hospital. Bivariable and multivariable analyses
were performed to determine factors associated with COVID-19 severity and mortality. A P-value <0.05 was
considered statistically significant.

Results A total of 542 confirmed COVID-19 patients were admitted to JMC CTC, of which 322 (59.4%) were male.
Their median age was 48 years (IQR 32-64). About 51% (n=277) of them had severe COVID-19 upon admission.
Patients with hypertension [AOR: 2.8 (95% Cl: 1.02—-7.7, p=0.046)], diabetes [AOR: 8.8 (95% Cl: 1.2-17.3, p=0.039)],

and underlying respiratory diseases [AOR: 18.8 (95% Cl: 2.06-71.51, p=0.009)] were more likely to present with severe
COVID-19 cases. Overall, 129 (23.8%) died in the hospital. Death rate was higher among patients admitted with severe
disease [AHR=5.5 (3.07-9.9) p < 0.001)] and those with comorbidities such as hypertension [AHR=3.5 (2.28-5.41),

p <0.001], underlying respiratory disease [AHR=3.4 (1.97-5.94), p <0.001], cardiovascular disease (CVDs) [AHR=2.8
(1.73-4.55), p<0.001], and kidney diseases [AHR=3.7 (2.3-5.96), p < 0.001].

Conclusion About half of COVID-19 cases admitted to the hospital had severe disease upon admission.
Comorbidities such as hypertension, diabetes, and respiratory diseases were linked to severe iliness. COVID-19
admissions were associated with high inpatient mortality, particularly among those with severe disease and
comorbidities.
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Introduction

More than four years after its declaration as a global
pandemic, COVID-19 remains a dynamic public health
concern, with the emergence of new variants influenc-
ing transmission patterns and epidemiological trends
[1, 2]. While global vaccination efforts have significantly
reduced severe cases and mortality, disparities in vaccine
access and uptake persist, especially in low- and middle-
income countries [3]. By late 2023, there was a notable
resurgence of cases in several regions, including Europe
and North America, primarily due to the emergence of
more transmissible variants [4]. In sub-Saharan Africa,
challenges such as limited healthcare infrastructure and
underreporting of cases continue to pose significant
obstacles. Many African countries still experience lower
testing rates compared to other regions, contributing to
an underestimation of the true burden of COVID-19 [5].
The gap between documented cases and estimated serop-
revalence rates suggests ongoing underreporting, under-
scoring the need for improved surveillance and reporting
systems to better capture the pandemic’s full impact [6,
7].

Vaccinations have significantly reduced COVID-19
transmission, severe illness, and mortality. However, dis-
parities in vaccine distribution and acceptance, especially
in low- and middle-income countries, hinder global herd
immunity [8, 9]. Africa faces particular challenges with
low vaccination rates due to supply shortages, logistical
issues, vaccine hesitancy, and limited healthcare infra-
structure [10, 11]. The emergence of new SARS-CoV-2
variants complicates efforts to combat the pandemic, as
these variants may affect transmissibility, disease severity,
and vaccine efficacy [12-14]. Some variants, like Delta,
have shown increased transmissibility and can lead to
breakthrough infections among vaccinated individuals,
partly due to mutations in the spike protein [15].

Various risk factors are associated with severe illness
and mortality from COVID-19. These include advanced
age, underlying health conditions such as hypertension,
diabetes, cardiovascular disease, chronic respiratory dis-
ease, obesity, and states of immunocompromise [16, 17].
Furthermore, demographic factors such as male gen-
der [18], socioeconomic status, and access to healthcare
resources have also been recognized as playing roles in
determining the severity and fatality of the disease [19].

Ethiopia faced significant challenges during the
COVID-19 pandemic, including limited healthcare infra-
structure and economic constraints [20]. The govern-
ment quickly implemented measures such as lockdowns,
travel restrictions, and hygiene promotion [21]. Despite
these efforts, the country’s response was hampered by
limited testing and medical resources [22]. The Ethio-
pian Public Health Institute and the Ministry of Health
led initiatives for surveillance, contact tracing, and public
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awareness, with international support, including vac-
cines through COVAX [23]. The response aimed to bal-
ance public health measures with economic and social
impacts, highlighting the challenges of managing a pan-
demic in a developing country [24, 25].

Furthermore, the lack of comprehensive scientific data
on COVID-19 outcomes has hindered evidence-based
decision-making and the implementation of targeted
public health interventions in Ethiopia. Strengthening
research infrastructure and fostering international col-
laborations will not only enhance the current response
but also pave the way for more effective future prepared-
ness efforts, ensuring the protection of public health in
Ethiopia and beyond [26]. Therefore, this study aimed to
assess the clinical profile and outcomes of hospitalized
COVID-19 patients at Jimma Medical Center (JMC) in
southwest Ethiopia.

Methods

Study design and setting

We reviewed medical records of all patients admitted
with COVID-19 to the Jimma Medical Center (JMC)
COVID-19 Treatment Center (CTC) between 17 April
2020 and 05 March 2022. The center, established on 13
March 2020, had a capacity of 23 beds and was equipped
with mechanical ventilators, oxygen concentrators, and
patient monitors. Integrated with JMC, it was the only
COVID-19 intensive care facility in southwest Ethiopia.
The center consisted of management and operation sec-
tions, with the management team including a scientific
advisory council and the operation section divided into
six sub-teams: [1] Isolation & Case Management, [2]
Surveillance, [3] Risk Communication & Community
Engagement (RCCE), [4] Water, Sanitation, & Hygiene
(WASH) and Infection Prevention Control (IPC), [5]
Research, Innovation, and Diagnostics, and [6] Adminis-
tration, Data Management, and Finance [27].

Inclusion criteria

Patients whose medical records confirmed the presence
of the virus through the identification of viral ribonu-
cleic acid (RNA) in nasopharyngeal swab samples using
reverse transcription polymerase chain reaction (RT-
PCR) either upon admission or during hospitalization,
regardless of whether they exhibited symptoms, were
included in the study.

Data collection

Patient sociodemographic and clinical characteristics
were collected from medical records and the COVID-
19 database at JMC-CTC. The collected data included
various aspects such as demographics, clinical manifes-
tations, comorbidities, disease severity upon admission,
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time/date of admission, length of stay, and discharge
outcome.
Operational definitions.

a. COVID-19 specific symptoms (classic): Fever, cough,
shortness of breath, loss of smell or taste [28].

b. Extended symptoms: Sore throat, runny nose,
arthralgia, fatigue, and headache [28].

c. Mild illness: A person has any of the COVID-

19 symptoms except for shortness of breath and
difficulty breathing [29].

d. Moderate illness: A person may have lower
respiratory tract illness with clinical or radiographic
evidence. However, their blood oxygen levels remain
at 94% or higher [29].

e. Critical COVID: A COVID-19 case requiring
mechanical ventilation or hemodynamic support.
This includes patients with acute respiratory distress
syndrome, multi-organ dysfunction or failure, and
shock [29].

f. Non-severe COVID-19: A person with mild
to moderate symptoms that do not require
hospitalization. This includes individuals with
mild symptoms (any COVID-19 symptoms except
shortness of breath and difficulty breathing) and
moderate symptoms (lower respiratory tract illness
with clinical or radiographic evidence but blood
oxygen levels at 94% or higher) [29, 30].

g. Severe illness: A person has blood oxygen levels
that are less than 94%, a high breathing rate (=30
breaths/min), and signs of severe lung disease (lung
infiltrates > 50%) [29].

Symptom categorization

1. Category 1: One or more classic symptom without
extended symptoms.

2. Category 2: One or more classic symptom with
extended symptom.

3. Category 3: One or more extended symptom without
classic symptoms.

Data analysis

The original data collected in Microsoft Excel was
reviewed for completeness and consistency before being
exported to SPSS° version 26 (IBM°®, New York, USA) for
analysis. Normality tests were conducted using visual
inspections of histograms and Q-Q plots, as well as the
Kolmogorov-Smirnov and Shapiro-Wilk tests. For the
bivariate analysis, independent variables with a p-value
less than 0.25 were selected as candidates for the mul-
tivariable logistic regression analysis. A binary logistic
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regression model was then used to explore risk factors for
the severity of COVID-19 infection. Additionally, a Cox
regression analysis was employed to identify predictors
of mortality in COVID-19 patients. The equality of sur-
vival distributions for different severity levels was tested
using Log Rank (Mantel-Cox), Breslow (Generalized Wil-
coxon), and Tarone-Ware tests. A p-value of less than
0.05 was used as the threshold for statistical significance.

Result

Socio-demographic and clinical characteristics

From April 2020 to March 2022, a total of 542 COVID-
19 patients were admitted to JMC CTC, of which 322
(59.4%) were male. The median age was 48 years (IQR
32-64), with a range of 3 to 102 years. More than half
(50.8%) of the cases were younger than 50 years of age.
The most frequently reported symptoms were dyspnea
(60%) and cough (57.6%). Among those with severe dis-
ease, 57.4% and 54% of patients exhibited cough and dys-
pnea, respectively. Comorbidities were reported in 21.8%
of the admitted patients. Among those who died, the
majority had comorbidities (80.6%), with hypertension
being the most common at 44.2% (Table 1).

Trends in COVID-19 admissions by severity

Until November 2020, most admissions were due to non-
severe cases. Subsequently, the non-severe admission
declined, while admissions due to severe cases gradually
increased reaching peak of 49 in April 2021. From June to
August 2021, only two cases, both of which were severe,
were admitted to the center. The number of admissions,
primarily due to severe cases, increased after September
2021 (Fig. 1).

Factors associated with COVID-19 severity

Univariate binary logistic regression analyses were con-
ducted to assess the individual factors associated with
severe COVID-19 cases. Subsequently, candidate vari-
ables for the final multivariate analysis were selected
based on their statistical significance in the univariate
analyses. Accordingly, age, admission symptoms, and
comorbidities such as hypertension, diabetes, respira-
tory disease, cardiovascular diseases (CVDs), and kidney
diseases, were selected for inclusion in the multivariate
logistic regression analysis.

The analysis indicated that with each additional year of
age, the odds of experiencing a more severe form of the
disease increased by 4% (AOR: 1.04, 95% CI: 1.03-1.05,
p<0.001).

Additionally, individual comorbidities were indepen-
dently analyzed after adjusting for the presence and
absence of comorbidities. Hypertensive patients showed
a nearly threefold increased odds of more severe disease
compared to non-hypertensive patients [AOR: 2.8 (95%
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Table 1 Socio-demographic and clinical characteristics of patients with COVID-19 cases admitted to JMC CTC from April 2020 to
March 2022

Characteristics Total Non-severe Severe Survived Died P-value
N (%) N (%) N (%) N (%) N (%)

Age# 48(32-64) 35(25-50) 55(42-65) 42(28-60) 64(50-75)
<18 12(2.2) 9(3.4) 3(1.1) 12(2.9) 0 <0.001
18-29 103(19) 87(32.9) 16(5.8) 98(23.7) 5(3.9)
30-49 160(29.6) 97(36.6) 63(22.7) 136(32.9) 24(18.6)
50-64 133(24.5) 42(15.8) 91(32.9) 96(23.3) 37(28.7)
>65 134(24.7) 30(11.3) 104(37.5) 71(17.2) 63(48.8)

Sex
Female 220(40.6) 113(42.6) 107(38.6) 177(42.9) 43(33.3) 0.342
Male 322(59.4) 152(57.4) 170(61.4) 236(57.1) 86(66.7)

Symptom profiles
Asymptomatic 124(22.9) 118(44.5) 6(2.2) 123(29.8) 1(0.8) <0.001
Fever (n=449) 99(18.3) 23(10.5) 61(17.7) 76(33.2) 38(36.2) <0.001
Cough (n=500) 312(57.6) 104(44.3) 217(57.4) 208(78.5) 95(77.9) <0.001
Sore throat (n=396) 59(10.9) 20(9.7) 38(12.3) 39(20.6) 21(23.9) <0.001
Dyspnea (n=504) 325(60) 69(30.3) 204(54) 256(92.8) 121(96) <0.001
Fatigue (n=457) 198(36.5) 63(28 5) 126(36.5) 135(57.2) 72(64.3) <0.001
Headache (n=403) 23(4.2) 10(4.8) 18(5.8) 13(6.7) 5(5.4) <0.001
Arthralgia (n=442) 51(9.4) 15(6.6) 35(10.1) 36(16.7) 16(16.5) <0.001
Loss of smell/taste (n=468) 136(25.1) 49(20.7) 89(24.4) 87(37.7) 47(45.6) <0.001
Runny nose (n=173) 18(3.3) 15(10.1) 17(10.3) 3(12) 1(12.5) <0.001

Comorbidities (n=542)
Yes 118(21.8) 9(34) 14(34) 109(394) 104(80.6) <0.001
Hypertension 61(11.3) 5(1.9) 4(1) 56(20.2) 57(44.2) <0.001
Diabetes mellitus 27(5) 1(0.4) 6(1.5) 26(9.4) 21(16.3) <0.001
Respiratory Disease 19(3.5) 1(0.4) 2(0.5) 18(6.5) 17(13.2) <0.001
CVDs 16(3) 2(0.8) 1(0.2) 4(5.1) 15(11.6) 0.013
HIV 4(0.7) 0 0 4(1.4) 4(3.1) 0.254
Kidney disease 28(5.2) 3(1.1) 2(0.5) 2509) 26(20.2) 0.008
Malignancy 4(0.7) 0 0 4(1.4) 4(3.1) 0.361

#Indicated median (IQR); HIV, human immunodeficiency virus; CVDs, cardiovascular diseases
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Fig. 1 Pattern of admission and clinical severity of COVID-19 cases admitted to JMC CTC since April 2020 to March 2022
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Table 2 Logistic regression analyses of factors associated with severe COVID-19 cases admitted to JMC CTC from April 2020 to March

2022
Variable Severe cases (%) 277(51.1)  COR P-value AOR P value
Age® 55(42-65) 1.063(1.05-1.08) <0.001*  1.04(1.03-1.05) <0.001*
Symptoms category at admission  No symptoms — 6(2.2) Ref Ref Ref Ref
Category 1 30(10.8) 19.6(8.07-47.73) <0.001*  15.9(5.49-46.2) <0.001*
Category 2 235(84.8) 29.6(14.34-6091) <0.001*  17.2(6.9-42.7) <0.001*
Category 3 6(2.2) 34(1.11-10.63) 0.032* 2.5(0.68-9.53) 0.16
Hypertension No 221(79.8) Ref Ref Ref Ref
Yes 56(20.2) 6.3(3.08-12.74) <0.001*  2.8(1.02-7.7) 0.046*
Diabetes No 251(90.6) Ref Ref Ref Ref
Yes 26(9.4) 6.7(2.19-20.44) <0.001*  8.8(1.2-17.3) 0.039*
Respiratory disease No 259(93.5) Ref Ref Ref Ref
Yes 18(6.5) 6.1(1.67-22.29) 0.006* 18.8(2.06-71.51)  0.009*
CVDs No 263(94.9) Ref Ref Ref Ref
Yes 14(5.1) 4.5(1.25-16.12) 0.02* 1.3(0.26-6.75) 0.736
Kidney diseases No 252(91.0) Ref Ref Ref Ref
Yes 25(9.0) 5(1.85-13.56) 0.002* 2.3(0.61-9.05) 0214
COR, crude odds ratio; AOR, adjusted odds ratio; Ref, reference; Cl, confidence interval; CVDs, cardiovascular diseases
*indicated median(IQR)
*Indicated a significance association (p-value of <0.05)
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Fig. 2 Trends in Mortality and Severe Case Admissions among COVID-19 Patients at JMC CTC from April 2020 to March 2022

CI: 1.02-7.7, p=0.046)]. Diabetic patients had approxi-
mately nine times higher odds of experiencing severe
disease compared to non-diabetic patients [AOR: 8.8
(95% CI: 1.2-17.3, p=0.039)]. Patients with respiratory
diseases exhibited the highest odds of severe disease,
with an 18.8-fold increase compared to those without
respiratory conditions [AOR: 18.8 (95% CIL: 2.06-71.51,
p=0.009)] (Table 2).

Mortality and discharge outcomes

A total of 129 (23.8%) patients died during their hospital-
ization. The median length of hospital stay was 9.5 days
(IQR: 6-15), with duration ranging from one to 40 days.
Most of the deceased patients (n=81, 62.8%) died within

the first 7 days of admission. Additionally, 120 (22.1%)
patients were transferred to home-based care or nearby
facilities for further treatment and follow-up.

Trend of mortality with severe case admission

During the first five months, there were no admissions
of severe cases and death at the center. However, as time
progressed, there was a gradual increase in severe cases,
culminating in the highest number of deaths during three
peak periods: April 2021 (n=18), October 2021 (n=19),
and January 2022 (n=16) (Fig. 2).
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Time to mortality and hazard factors in COVID-19 patients
The clinical severity status at admission was significantly
associated with survival outcomes (p-value<0.001) (Sup-
plementary Table 1). Patients who were severely ill at the
time of admission had poorer survival rates and a shorter
time to death (Fig. 3).

Univariate Cox regression analyses assessed individ-
ual factors associated with the hazard of death among
COVID-19 patients. Variables with fewer than 5 occur-
rences were excluded due to insufficient sample size for
reliable estimates. Factors significant in univariate analy-
ses, including age, clinical severity, and comorbidities
(hypertension, diabetes, respiratory disease, cardiovas-
cular disease, and kidney disease), were selected for the
multivariate Cox regression analysis.

Severe disease was associated with a 5.5-fold increased
hazard of death compared to non-severe cases (AHR:
5.5; 95% CI: 3.07-9.9, p<0.001). Additionally, individ-
ual comorbidities were independently analyzed after
adjusting for the presence and absence of comorbidi-
ties. Hypertension, respiratory disease, cardiovascu-
lar disease, and kidney disease were linked to increased
COVID-19 mortality risk, with the following AHR and
95% CI: hypertension [3.5(2.28-5.41), p<0.001], respi-
ratory disease [3.4(1.97-5.94), p<0.001], cardiovascular
disease [2.8(1.73—-4.55), p<0.001], and kidney disease
[3.7(2.3-5.96), p<0.001] (Table 3).

Discussion
A total of 542 patients were admitted to JMC CTC

between April 2020 and March 2022. Cough and dys-
pnea were the most frequently reported symptoms.
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Approximately 51% of the patients were classified as
having severe COVID-19 at the time of hospitalization.
The mortality rate was 23.8%, with a significant majority
of the deceased patients (80.6%) having comorbidities,
particularly hypertension. Conditions such as hyperten-
sion, respiratory disease, and cardiovascular disease were
strongly associated with severe outcomes and increased
risk of mortality.

During the first few months of the COVID-19 pan-
demic, Ethiopia did not experience a major outbreak
with very low mortality rate [31]. However, by August
2020, the country began active case finding through a
large-scale community-based activity and testing (CoM-
BaT) strategy [32]. This resulted in an increase in admis-
sions for both severe and non-severe cases. Our study
also revealed that there were no admissions due to
severe COVID-19 or COVID-19 related deaths at J]MC
until August 2020. The low number of cases during that
period may have been a result of limited testing and low
disease outbreak. However, starting in September 2020,
non-severe admissions decreased as Ethiopia revised its
strategy of blanket admission of all confirmed COVID-19
cases to only severe cases and high-risk patients.

Since February 2021, there has been a notable increase
in severe cases. The highest number of overall admis-
sions occurred in April 2021, with a majority being severe
cases (n=49) out of a total of 69 admissions. Following
this peak, there was a substantial decline over the next
four months: May (n=29), June (n=0), July (#=0), and
August (n=2). This pattern can be attributed to the sec-
ond wave, which began in late January 2021 and persisted
until the end of May 2021 [33]. During this period, the

Severity status
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{~ Non-severe-censarad
—t— Severe-censored

[t} 10 20

Legth of stay
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Fig. 3 Kaplan—-Meier curves displaying the estimated survival time of patients with COVID-19 stratified by the severity status on admission and length of

hospital stay at JMC CTC from April 2020 to March 2022
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Table 3 Univariate and multivariate cox-regression analysis of predictors associated with death among patients with COVID-19 at JMC

CTC from April 2020 to March 2022

Variable Deceased 129(23.8) CHR (95%Cl) P-value AHR(95%Cl) P value
Age# 64(50-75) 1.01(1.03-1.05) <0.001* 1.01(0.97-1.02) 0.164
Clinical severity Non-severe 12(9.3) Ref Ref Ref Ref

Severe 117(90.7) 5.5(3.47-8.821) <0.001* 5.5(3.07-9.9) <0.001*
Hypertension No 72(55.8) Ref Ref Ref Ref

Yes 57(44.2) 10.1(7.06-14.45) <0.001* 3.5(2.28-541) <0.001*
Diabetes No 108(83.7) Ref Ref Ref Ref

Yes 21(16.3) 4.3(2.69-6.89) <0.001* 1.2(0.73-2.03) 0.455
Respiratory disease No 112(86.8) Ref Ref Ref Ref

Yes 17(13.2) 6.3(3.78-104) <0.001* 3.4(1.97-5.94) <0.001*
CVDs No 114(88.4) Ref Ref Ref Ref

Yes 15(11.6) 4.8(2.79-8.2) <0.001* 2.8(1.73-4.55) <0.001*
Kidney diseases No 103(79.8) Ref Ref Ref Ref

Yes 26(20.2) 10.6(6.96-16.2) <0.001* 3.7(2.3-5.96) <0.001*

CHR, crude hazard ratio; AHR, adjusted hazard ratio; Ref, reference; Cl, confidence interval; CVDs, cardiovascular diseases

*indicated median(IQR)
*Indicated a significance association (p-value of <0.05)

Alpha variant, known for its increased transmissibility
[34] and higher hospitalization rates compared to earlier
strains [35], predominated COVID-19 cases in Ethio-
pia [33]. These findings align with a study conducted
from publicly available data on COVID-19 admissions
in Ethiopia [36]. Our study also revealed that admissions
due to severe COVID-19 and deaths peaked in October
2021 and January 2022. These peaks corresponded with
the third and the fourth waves of COVID-19 outbreak in
Ethiopia, which were dominated by the Delta and Omi-
cron variants, respectively [37].

Ethiopia began COVID-19 vaccination in March 2021
[38]. Although the number of admissions and deaths at
the hospital significantly decreased between May and
August 2021, it is difficult to attribute this to the vaccina-
tion because only less than 5% of the population was vac-
cinated during this time [39].

Clinical parameters, including symptom category at
admission and pre-existing comorbidities, were found to
be associated with COVID-19 severity. Patients with one
or more classic COVID-19 symptoms were more likely
to present with severe illness compared to asymptom-
atic individuals by 15.9 folds. The odds increased to 17.2
among those with classic symptoms plus extended symp-
toms. This finding aligns with a retrospective analysis
from China, which reported that the likelihood of devel-
oping severe illness increased with an increasing number
of presenting symptoms at hospital admission [40]. This
finding is also consistent with a global systematic review
and meta-analysis that involved data from 14 countries
[41]. Previous studies have suggested that an aberrant
host immune response and cytokine storm may signifi-
cantly contribute to the severity of COVID-19 [42].

In this study, age was associated with the severity of
COVID-19. For each additional year of age, the likelihood

of experiencing a more severe form of the disease
increased by 4%, which aligns with findings from previ-
ous studies [43—45]. Additionally, patients with comor-
bidities such as hypertension, diabetes, and respiratory
diseases were more likely to experience severe COVID-
19 illness. Several systematic reviews have found similar
patterns in both developing and developed countries,
indicating that the relationship between comorbidities
and the severity of COVID-19 is consistent across differ-
ent socioeconomic contexts [41, 46, 47].

The median length of hospital stay was 9.5 days (IQR
6-15), with range of one to 40 days. This is consistent
with findings from other studies conducted in Ethio-
pia [48, 49]. However, this finding is lower than studies
from China [50], US [51], and Sweden [52]. The shorter
median hospital stay observed in our study compared to
those from China, the US, and Sweden may reflect varia-
tions in treatment protocols, healthcare resources,, and
patient demographics across these regions.

Our study also showed that clinical severity and pre-
existing comorbidities were significantly associated with
the risk of death. Severe disease was associated with a
5.5-fold increased hazard of death compared to non-
severe cases. This finding is consistent with systematic
reviews and meta-analyses from Sub-Saharan countries
[53] as well as Asia, North America, Europe, and South
America [54]. Additionally, comorbidities including,
hypertension (AHR: 3.5), respiratory disease (AHR: 3.4),
cardiovascular disease (AHR: 2.8), and kidney disease
(AHR: 3.7) were linked to increased COVID-19 mortality
risk. Our findings are consistent with different system-
atic review meta-analysis studies [53-58]. This is because
chronic conditions are often associated with a subclinical
inflammation, weakened innate immune responses, and
increased expression of ACE-2 receptor, which facilitates
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the entry of SARS-CoV-2 into the host cells and is associ-
ated with higher COVID-19 mortality [45].

Strength and limitation

This study covered nearly two years of COVID-19 pan-
demic, focusing on COVID-19 related hospitalizations
to a tertiary teaching hospital in Ethiopia, and provides
valuable insights into COVID-19 in African contexts.
While the study offers original findings, it is limited by
its retrospective design. Retrieving data from medical
records was found to be a challenge due to incomplete
documentations and lost records. Moreover, the lack of
routinely recorded laboratory and imaging results, as well
as case management details, prevented their inclusion in
this study.

Conclusion

This study found that patients hospitalized with severe
symptoms and comorbidities—such as hypertension,
respiratory disease, cardiovascular disease, and kidney
disease—faced a significantly higher risk of in-hospital
mortality. The study also identified distinct patterns in
admissions and mortality that corresponded with the
pandemic waves and variant prevalence in Ethiopia.
Although vaccination efforts began in March 2021, their
impact on admissions and mortality was minimal dur-
ing the study period due to low vaccination coverage.
Overall, this research enhances our understanding of
COVID-19 outcomes in African contexts and highlights
the importance of ongoing monitoring and management,
especially with the emergence of new variants and evolv-
ing data.
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