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Background. We evaluated clinical outcomes of patients hospitalized with coronavirus disease 2019 (COVID-19) in the second
wave of the pandemic in a national COVID-19 treatment unit (CTU) in Uganda.
Methods. We conducted a retrospective cohort study of COVID-19 patients hospitalized at the Mulago National Referral
Hospital CTU between May 1 and July 11, 2021. We performed Kaplan-Meier analysis to evaluate all-cause in-hospital mortality.
Results. Of the 477 participants, 247 (52%) were female, 15 (3%) had received at least 1 dose of the COVID-19 vaccine, and 223
(46%) had at least 1 comorbidity. The median age was 52 (interquartile range, 41–65) years. More than 80% of the patients presented
with severe (19%, n = 91) or critical (66%, n = 315) COVID-19 illness. Overall, 174 (37%) patients died. Predictors of all-cause
in-hospital mortality were as follows; age ≥50 years (adjusted odds ratio [aOR], 1.9; 95% confidence interval [CI], 1.2–3.2; P = .011),
oxygen saturation at admission of ≥92% (aOR, 0.97; 95% CI, 0.91–0.95; P < .001), and admission pulse rate of ≥100 beats per minute
(aOR, 1.01; 95% CI, 1.00–1.02; P = .042). The risk of death was 1.4-fold higher in female participants compared with their male counterparts (hazards ratio, 1.4; 95% CI, 1.0–2.0; P = .025).
Conclusions. In this cohort, where the majority of the patients presented with severe or critical illness, more than one third of
the patients hospitalized with COVID-19 at a national CTU died of the illness.
Keywords. COVID-19; mortality; high-dependency unit; second wave; Uganda.
Coronavirus disease 2019 (COVID-19) is caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and
is a life-threatening illness associated with significant morbidity
and mortality [1]. Initially described as a cluster of pneumonia
cases in Wuhan city, Hubei Province in China, SARS CoV-2 has
rapidly spread globally, infecting over 223 million people and
resulting into more than 4.6 million deaths as of September 8,
2021 [2, 3].
The majority of people infected with SARS-CoV-2 are
asymptomatic [3, 4]. However, 15% to 20% of symptomatic
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patients present with severe illness, manifesting as the need for
hospitalization, supplemental oxygenation, mechanical ventilation, and eventually death [5, 6]. Although severe COVID19 can occur in otherwise healthy individuals of any age, the
risk of severe illness is more marked in adults with advanced
age or underlying medical comorbidities, including diabetes
mellitus, obesity, malignancies, and hypertension [7–9].
At the present, there is no optimal treatment for COVID-19,
and mass administration of vaccine and other public health
interventions remain the only hope for successful control of the
pandemic [10–12]. This is further complicated by the emerging
variants of SARS-CoV-2, which are more transmissible, possibly more pathogenic, and show a reduced sensitivity to neutralizing antibody [13, 14]. How these emerging variants affects
clinical presentation, clinical outcomes, and vaccine response
remains an area of interest.
In mid-April 2021, Uganda started facing the second wave of
the COVID-19 pandemic, mainly driven by the delta (B.1.617.2)
variant [15]. Since the emergence of this variant in the country,
we have seen an exponential increase in the number of COVID19 cases, with a substantial proportion of cases requiring
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High Mortality During the Second Wave of the
Coronavirus Disease 2019 (COVID-19) Pandemic in
Uganda: Experience From a National Referral COVID-19
Treatment Unit

hospitalization and some dying of the disease. In the first wave
in Uganda, the vast majority of COVID-19 cases were mild and
mortality rate was extremely low [2, 16, 17].
In this retrospective study, we evaluated outcomes of patients
hospitalized with COVID-19 pneumonia during the second
wave of the COVID-19 pandemic at a national referral COVID19 Treatment Unit (CTU) in Uganda.

Study Design and Setting

This retrospective cohort study was conducted at the High
Dependency Unit (HDU) of Mulago National Referral Hospital
(MNRH) CTU. The MNRH CTU is the largest public facility
in Uganda with a total bed capacity of 900 beds inclusive of 15
intensive care unit (ICU) beds and 300 HDU beds.
Study Population

Charts of all patients hospitalized with COVID-19 at the HDU
CTU and outcome documented between May 1, 2021 and July
11, 2021 were reviewed by 3 trained research assistants, and
data were extracted using a pretested data abstraction tool.
During this period, Uganda experienced its second wave of the
COVID-19 pandemic, predominantly of the delta variant of
SARS-CoV-2 virus. Patients without microbiological evidence
of SARS-CoV-2 infection or radiological evidence of COVID19 pneumonia were excluded from the study. In addition, charts
missing more than 75% of the predefined items in the data abstraction tool were excluded.
Data Collection

Routine patient files used at Mulago CTU were retrieved by the
study team, and each file was evaluated for eligibility. We collected data on demographic characteristics (age, sex, religion,
residence, and occupation) as well as clinical presentation, underlying comorbidities (hypertension, diabetes mellitus, previous
or current chronic heart disease, smoking, and obesity), treatment received, the need for ICU admission (from the clinical
notes), oxygenation and oxygen administration modality, referral
from peripheral facility, date of admission, and date of discharge
or death. Our outcomes of interests were duration of hospitalization, the need for ICU admission, and all-cause mortality at hospital discharge. We collected baseline vitals such as random blood
sugar, respiratory rate, temperature, and pulse rate.

Patient Consent Statement

Before commencement of the study, the protocol was approved
by the Mulago Hospital Research and Ethics Committee
(MHREC) (Reference number MHREC 2030). Because this
is a retrospective study, informed consent was not required.
However, a waiver of consent to review charts of patients was
provided by MHREC. All records were deidentified and handled anonymously. We adhered to all principles of research
involving human subjects outlined in the Declaration of
Helsinki.
RESULTS
Baseline Characteristics of Patients

Severity of COVID-19 was assessed using the World Health
Organization ordinal scale with values ranging from 0 (uninfected, no viral ribonucleic acid detected) to 10 (dead) [18].

A total of 480 patient charts were retrieved and data from 477
unique patients were analyzed after removing duplicates. The
majority (68.1%, n = 325) were referrals from peripheral health
facilities from all over Uganda. The median age was 52 years
(IQR, 41–65 years) and the majority (57.9%, n = 192) were aged
50 years or older. There were slightly more female patients than
males (52% vs 48%). Only 15 (3%) participants had received at
least 1 dose of the AstraZeneca COVID-19 vaccine. Up to 46.8%
(n = 223) of the participants had at least 1 comorbidity, with hypertension (29.6%, n = 141) and diabetes mellitus (19.5%, n = 43)
being the most common underlying conditions (Table 1).

Data Analysis

Clinical Presentation and Disease Severity

Anonymized data were cleaned in Excel and exported to
STATA software version 16 for analysis. Normality testing of

Most patients presented to the hospital with difficulty in
breathing (80.9%, n = 386) and cough (79.9%, n = 381), and

Classification of Disease Severity
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METHODS

continuous data was achieved using Shapiro-Wilk test and
normal QQ plot. Parametric data were presented as mean and
standard deviation, and nonparametric data were presented
as median and interquartile range (IQR). Categorical data
were summarized as frequencies and percentages. Numerical
variables were compared using the Mann-Whitney U test or
Wilcoxon sign-ranked sum test, and categorical variables
were compared using either the χ2 or Fischer’s exact tests as
appropriate. A multivariable logistic regression model was
constructed to investigate predictors of mortality and/or the
need for ICU admission. All variables with a P < .2 at univariate analysis were introduced in the final logistic regression
analysis to determine independent predictors. We conducted
survival analysis using Kaplan-Meier curves to estimate mortality during the first 28 days after admission. Time to outcome
was calculated by subtracting the date of admission from the
date of endpoint (death while at the hospital, or discharge from
the hospital). Censorship was done for all patients who died or
were discharged before 28 days of admission. Log-rank test and
Cox proportional hazard regression were used to determine
the factors associated with all-cause in-hospital mortality. All
statistical tests were 2-tailed and a P < .05 was considered statistically significant.

Table 1.

Baseline Characteristics of Participants

Variables

Table 3. Disease Severity and Treatment Outcomes

Frequency

Age (median, IQR)

%

52

<18

41–65

Treatment Outcomes

Frequency

Percent
5.8

Disease severity (n = 467)

1.9

Mild

27

192

40.3

Moderate

34

7.1

>50

276

57.9

Severe

91

19.1

Critical

315

66.0

Female

247

51.9

Treatment Modalities (n = 477)

Male

229

48.1

Dexamethasone

396

83.0

Enoxaparin

361

75.7

Oxygen

348

73.0

272

80.0

Sex

COVID-19 Vaccination Status
None

462

96.9

10

2.1

Non-rebreather mask

5

1.0

Nasal prong

92

30.0

Any comorbidity

223

46.8

High-flow nasal canula

19

10.0

Hypertension

141

29.6

CPAP

Diabetes mellitus

93

19.5

Human immunodeficiency virus

First dose
Two complete doses

3

1.0

Ceftriaxone

333

69.8

31

6.5

Zinc

282

59.1

Chronic obstructive pulmonary disease

3

0.6

Azithromycin

162

34.0

Malignancies

2

0.4

Nebulization

95

19.9

Heart failure

2

0.4

Antihypertensives

63

13.2

Chronic kidney disease

2

0.4

N-acetyl cysteine

42

8.8

Piperacillin/tazobactam

27

5.7

Vitamin C

19

4.0

only 4 patients (0.8%) presented with altered mental state. At
admission, the median SPO2 was 89% (IQR, 80%–95%), blood
pressure 133/80 mmHg, pulse rate of 100 (86–112) beats per
minute, and a respiratory rate of 28 breaths per minute (22–36
breaths/minute). More than 80% of the patients were diagnosed
with severe (19.1%, n = 91) and critical (66%, n = 315) COVID19 (Table 2).

Table 2. Presenting Complaints and Vital Signs at Admission Among the
Patients
Frequency
or Median

Percent or
Interquartile Range

Difficulty in breathing

386

80.9

Cough

381

79.9

Chest pain

154

32.3

Fever

126

26.4

General body weakness

97

20.3

Headaches

34

7.1

Runny nose

26

5.5

Abdominal pain

13

2.7

Loss of appetite

12

2.5

Loss or reduced smell

11

2.3

Presenting Complaints

Diarrhea

7

1.5

Altered mental status

4

0.8

Baseline Vitals (Median, IQR)
SPO2

89

80–95

Systolic blood pressure

133

120–147

Diastolic blood pressure

80

70–90

100

86–112

Pulse rate
Respiratory rate
Temperature
Abbreviations: IQR, interquartile range.

28
36.5

Amoxycillin/clavulanic acid

6

1.3

Ivermectin

2

0.4

Remdesivir

1

0.2

Treatment

Oxygen therapy, dexamethasone, anticoagulants, antibiotics,
and micronutrient supplementation (vitamin C, vitamin D,
or zinc) were the most frequent treatment modalities received
by the patients. Up to 396 (83%) patients received dexamethasone and 361 (75.7%) received enoxaparin. Approximately 73%
(n = 348) were given oxygen therapy: 80% using non-rebreather
masks. A total of 19.9% (n = 95) of the patients were nebulized
using salbutamol, ipratropium, or budesonide (Table 3).

1.00

Proportion surviving

Abbreviations: COVID-19, coronavirus disease 2019; IQR, interquartile range.

0.75

0.50

0.25

0.00
0

7

14
21
Length of hospitalization (days)

28

22–36
36.2–36.8

Figure 1. Kaplan-Meier curve showing survival after admission with coronavirus
disease 2019.
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Table 4.

Differences in Patient Characteristics and Mortality Among Hospitalized Patients

Variables (N = 477)
Age, median (IQR)
<18

Survived (n = 303) Frequency (%)

Died (n = 174) Frequency (%)

χ2 or Fisher’s P Value

50 (39–60)

60 (47–72)

<.001

5 (55.6)

4 (44.4)

<.001

18–50

146 (76)

46 (24)

>50

152 (55.1)

124 (44.9)

Female

145 (58.7)

102 (41.3)

Male

157 (68.6)

72 (31.4)

Completed

3 (60)

2 (40)

First dose

9 (90)

1 (10)

None

291 (63)

171 (37)

Any comorbidity

131 (58.7)

92 (41.3)

.042

Hypertension

80 (56.7)

61 (43.3)

.046

Diabetes mellitus

54 (58.1)

39 (41.9)

.223

HIV

17 (54.8)

14 (45.2)

.299

Pregnancy

6 (75)

2 (25)

COPD

2 (66.7)

1 (33.3)

Malignancies

2 (100)

0 (0)

Heart failure

2 (100)

0 (0)

.536

Chronic kidney disease

1 (50)

1 (50)

1.000

Difficulty in breathing

235 (60.9)

151 (39.1)

.014

Cough

244 (64)

137 (36)

.638

Chest pain

102 (66.2)

52 (33.8)

.396

Fever

83 (65.9)

43 (34.1)

.523

General body weakness

64 (66)

33 (34)

.573

Headaches

26 (76.5)

8 (23.5)

.104

Runny nose

16 (61.5)

10 (38.5)

.829

Abdominal pain

12 (92.3)

1 (7.7)

Loss of appetite

8 (66.7)

4 (33.3)

1.000

Loss or reduced smell

7 (63.6)

4 (36.4)

1.000

Diarrhea

2 (28.6)

5 (71.4)

.105

Altered mental status

0 (0)

4 (100)

.017
<.001

Sex (n = 476)
.026

.214

.716
1.000
.536

Presenting complaints

.038

Vitals at admission
SPO2, median (IQR)

92 (85–95)

81 (63–89)

Systolic blood pressure, median (IQR)

132 (120–145)

136 (120–149)

.149

Diastolic blood pressure, median (IQR)

81 (71–90)

78 (69–89)

.169

Pulse rate, median (IQR)

99 (83–110)

104 (91–116)

.001

Respiratory rate, median (IQR)

25 (20–30)

32 (28–41)

.000

Temperature, median (IQR)

36.6 (36.1–37.2)

36.4 (36.2–36.8)

.850

Abbreviations: COPD, chronic obstructive pulmonary disease; HIV, human immunodeficiency virus; IQR, interquartile range.

Patient Outcomes

Overall, 174 (36.5%) patients died (Figure 1, Table 4). The
median duration of hospitalization was 6 (IQR, 3–12) days;
10 (IQR, 6–15) days for patients discharged alive, and 3
(IQR, 1–5) days for patients who died at the hospital. At
bivariate analysis (Table 4), all-cause mortality was associated with older age; 50 years or older (crude odds ratio
[COR], 2.5; 95% CI, 1.7–3.7; P < .001), female sex (COR,
1.5; 95% CI, 1.1–2.2; P = .026), having at least 1 comorbidity
(COR, 1.5; 95% CI, 1.0–2.1; P = .042), and hypertension
(COR, 1.5; 95% CI, 1.0–2.3; P = .046). Presenting with difficulty in breathing (P = .014), abdominal pain (P = .038),
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altered mental state (P = .017), SPO2 >92% (P < .001), pulse
rate >100 beats per minute (P = .001), and higher respiratory rate (P < .001) were also associated with mortality. At
multivariable logistic regression (Table 5), the odds of death
were approximately 2-fold higher in patients aged 50 years
or older than in those aged <50 years (adjusted odds ratio
[aOR], 1.9; 95% CI, 1.2–3.2; P = .011). A SPO2 >92% at admission was associated with a 3% decrease in the likelihood
of death (aOR, 0.97; 95% CI, 0.91–0.95; P < .001). Likewise,
a pulse rate >100 beats per minute was marginally associated with an increased likelihood of death (aOR, 1.01; 95%
CI, 1.00–1.02; P = .042).
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COVID-19 Vaccination Status

1.00

Variables

0.75

AOR (95% CI)

P Value

Age, years
<50

Reference

≥50

1.9 (1.2–3.2)

.011

Sex
Reference

Female

1.6 (0.7–3.7)

.309

Difficulty in breathing at presentation

1.0 (0.5–1.9)

.969

Any comorbidity

1.7 (0.9–3.8)

.092

Hypertension

0.9 (0.5–1.8)

.762

Diabetes mellitus

1.0 (0.5–2.0)

.932

Admission SpO2 >92%

0.93 (0.91–0.95)

<.001

Admission pulse rate (beats/minute)

1.01 (1.00–1.02)

.042

Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; COVID-19, coronavirus
disease 2019 (COVID-19); IQR, interquartile range.

Overall, survival was over 50% throughout the time of observation (duration 62 days) (Figure 1). Survival at 7 days,
14 days, 21 days, and 28 days was 64%, 57%, 54%, and 52%.
Survival differed significantly by sex (log-rank P = .019)
(Figure 2) and age (<50 vs ≥50 years, log-rank P < .001)
(Figure 3). The risk of death was 1.4-fold higher in female
patients compared to their male counterparts (hazards ratio,
1.4; 95% CI, 1.0–2.0; P = .025). Likewise, patients aged 50
years or older had 2.1-fold higher odds of dying that those
<50 years of age (adjusted hazards ratio, 2.1; 95% CI, 1.5–2.9;
P < .001).
DISCUSSION

Uganda is currently facing the second wave of the COVID-19
pandemic with positivity rates ranging as high as 12%–20%
[2]. In this retrospective cohort study to evaluate mortality
and predictors of mortality among patients hospitalized with

Proportion surviving

1.00

0.75

0.50

0.25

0.00
0

7

14
21
Length of hospitalization (days)
Female

28

Male

Figure 2. Kaplan-Meier curve showing survival after admission with coronavirus
disease 2019 stratified by sex.

0.50

0.25

0.00
0

7

14
21
Length of hospitalization (days)
Age < 50

28

Age 50+

Figure 3. Kaplan-Meier curve showing survival after admission with coronavirus
disease 2019 stratified by age.

COVID-19 at a national referral CTU in Uganda, more than
one third of the patients died of the illness. This is in contrast to the first wave of the COVID-19 pandemic in Uganda
where mortality rates were extremely low [16, 17]. However,
our findings are consistent with a recent study from South
Africa that showed that patients in the second wave had a
higher in-hospital mortality than during the first wave [19].
The in-hospital mortality in the South African cohort ranged
between 18% and 27% [19].
The high mortality in the second wave of COVID-19 in
Uganda is probably due to the emergence of the SARS-CoV-2
variants of concern in Uganda [15]. The delta variant, which is
the predominant lineage driving the second wave of COVID19 in Uganda, is probably more pathogenic and associated
with high transmissibility, severe disease, and reduced efficacy
of current vaccines [13, 20]. In fact, more than two thirds of
the patients presented to our facility in critical condition. The
high mortality rate in our study and that reported in the South
Africa [19] is in contrast with published data from Western
world where morbidity and mortality were much lower in the
second wave than in the first wave [21–24]. The tremendous reduction in mortality in the second wave in these countries has
been attributed to widespread diagnostic testing, which allows
early identification of milder cases, early initiation of treatment,
and better clinical care given the experience learned from the
first wave [21]. Moreover, the roll out and access to COVID-19
vaccines has been more problematic in sub-Saharan Africa than
in these countries.
To date, there is no known cure for COVID-19. Therapeutic
advances in the management of COVID-19 have rapidly
evolved over the past year, with corticosteroid, anticoagulants,
remdesivir, and monoclonal antibodies playing an important role in the management of severe/critical illness [25, 26].
However, in our dataset, we did not observe any difference in
mortality across treatment regimens, despite a high proportion
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Proportion surviving

Table 5. A Multivariable Logistic Regression Model Showing Factors
Associated With Mortality Among COVID-19 Patients
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women could have been preferentially referred only if they had
severe disease.
Our study has some important limitations. First, the retrospective study design, which may have introduced significant
bias, has to be accounted for while interpreting our findings.
As such, data on markers of organ dysfunction and immune
inflammation, including important scores such as qSOFA, were
unavailable to us, yet these are known predictors of COVID-19
mortality. Furthermore, these are findings from an HDU of a
national referral CTU, which handles mostly severe and critical
cases of COVID-19. Therefore, these findings are not generalized to other centers across the country that may be caring for
mainly mild cases. We extracted data of patients only admitted
in the HDU; therefore, we may have underestimated mortality,
which is much higher among patients in the ICU. However, this
study provides important baseline data to inform clinicians on
predictors of poor outcomes to guide patient-centered care.
We recommend a large, multicentered study across CTUs in
the country to provide further insights into this evolving viral
illness.
CONCLUSIONS

In conclusion, in this second wave of the COVID-19 pandemic, we report a very high mortality rate among patients hospitalized with COVID-19 pneumonia in Uganda.
Approximately 4 in 5 of the patients presented with severe or
critical illness and vaccination coverage was very low. Expanded
access to the COVID-19 vaccine is recommended to diminish
the number of patients presenting with critical illness and decrease deaths from COVID-19.
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