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Abstract
Background: Lagos State has the highest burden of  COVID-19 in Nigeria. We assessed associated factors with death from 
COVID-19 among hospitalized patients in Lagos, Nigeria.
Methods: A retrospective cross-sectional study was conducted using de-identified records of  laboratory-confirmed COVID-19 
patients admitted into 15 isolation centers in Lagos State between February 27, 2020, and September 30, 2020.
Results: A total of  2,858 COVID -19 patients were included in this study. The mean age of  the patients was 41.9±15.5 years. A 
higher proportion of  patients were males (65.8%), asymptomatic (55.5%), had no comorbid condition (72.2%) and had the mild 
disease (73.8%). The case fatality rate was 6.5%. The odds of  death from COVID-19 infection increased by 4% with every in-
crease in age (AOR 1.04, 95%CI 1.03–1.05, p<0.001). The chance of  dying was 50% fold more among males (AOR 1.5, 95%CI 
1.0 – 2.2, p = 0.042), 60% fold more among patients with comorbidity (AOR 1.6, 95%CI 1.3 – 2.4, p = 0.037) and 9 fold more 
among patients with severe COVID-19 infection (AOR 9.6, 95% CI 4.9 – 19.1, p <0.001).
Conclusion: The odds of  dying was higher among males, the elderly, patients with comorbidity and severe COVID-19.
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Introduction
Corona virus Disease 2019 (COVID-19) gained global 
attention when the World Health Organization (WHO) 
declared it a pandemic on March 11 2020. As of  Decem-
ber 2020, there were over 62 million cases and 1.4 mil-
lion deaths reported globally.1 In Africa, the total number 
of  COVID-19 cases reported was over 2 million, with 
about 52,000 deaths as of  December 2020, while Nige-
ria recorded 67,557 confirmed cases and 1,173 deaths.2 
Lagos state, is the epicenter of  the disease in Nigeria has 

the highest burden of  COVID-19 confirmed cases in the 
country.3
Various factors have been identified as influencing poor 
outcomes among COVID-19 patients; these include but 
are not limited to being male, older age group, comor-
bidities, obesity, severe symptoms at presentation, and 
social deprivation.4-6 A systematic review involving 114 
studies reported that older age, hypertension and diabe-
tes increased the mortality risk of  COVID-19 patients.7 
Another systemic review and meta-analysis opined that 
mortality from COVID-19 was predicated on the mean 
age of  patients.8
In Nigeria, a study conducted among 2184 patients with 
COVID-19 showed that the case fatality rate was 4.3%, 
the severity of  symptoms and clinical signs at presen-
tation were associated with mortality.9 Another Nigeri-
an study among COVID-19 patients with comorbidity 
showed that the risk of  death was highest among patients 
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with hypertension and diabetes.10 Unlike previous studies 
from Lagos, Nigeria, the present study assessed the fac-
tors associated with death from COVID-19 in a larger 
and more diverse cohort of  hospitalized patients, allow-
ing for more generalizability of  the study findings.

Study Methods
Study design
A retrospective cross-sectional study was conducted using 
de-identified medical records of  laboratory-confirmed 
COVID-19 patients admitted into 15 isolation centers in 
Lagos State between February 27, 2020, and September 
30, 2020.

Study sites 
The study was conducted in four private and eleven public 
treatment centers in Lagos established to handle inpatient 
care for COVID-19 patients in Lagos. Mainland hospital 
was the first treatment centre to manage COVID-19 pa-
tients being the only infectious disease hospital in Lagos 
state.11 Other centers were established as the number of  
COVID-19 cases increased. The private providers were 
involved in managing COVID-19 as alternatives for pa-
tients who prefer to be managed by private medical prac-
titioners. All COVID-19 isolation centers had a standard 
treatment protocol developed by the Lagos State Gov-
ernment Incident Command System and the National 
Center for Disease Control (NCDC).12

Study population
Based on the World Health Organization guidelines, all 
COVID-19 patients diagnosed using the real-time reverse 
transcription-polymerase-chain-reaction (RT-PCR) assay 
and admitted for treatment in Lagos State isolation cen-
ters were included in this study.13 Excluded from the study 
were suspected COVID-19 patients initially admitted into 
the isolation centers but later found to be negative for 
COVID-19 after RT-PCR assay, patients with inconclu-
sive and missing results. COVID-19 positive patients on 
home-based care were also excluded from the study.

Assessment of  disease severity 
Assessment of  the severity of  the disease was based on 
the NCDC guidelines.12 Mild cases are either asymptom-
atic or present with non-specific symptoms such as fe-
ver, cough, sore throat, nasal congestion, malaise, head-
ache, muscle pain, loss of  smell, loss of  taste, diarrhea, 
vomiting and abdominal pain; with no evidence of  viral 
pneumonia or hypoxia.12 Severe presentation in adults is 

characterized by high-grade fever (>380C) or suspected 
respiratory infection and one of  the following: respira-
tory rate >30 breath/minute, severe respiratory distress, 
Spo2 < 90% in room air and any risk factor for severe 
infection. The risk factors for severe infection include be-
ing elderly (≥ 60 years), diabetes, hypertension, cardiac 
diseases, chronic lung disease, cerebrovascular disease, 
chronic kidney disease, immunosuppression, cancer and 
smoking.14

Severe infection in children is characterized by cough or 
difficulty in breathing and at least one of  the following: 
central cyanosis or spo2 <92%, grunting respiration or 
severe respiratory distress, very severe in-drawing or signs 
of  pneumonia.

Testing practices
In Lagos, Nigeria, testing for COVID-19 was based on 
a strong suspicion of  COVID-19 infection. Testing was 
done routinely for suspected cases of  COVID-19. Ac-
cording to the NCDC, a suspect was any person with 
acute respiratory illness or new respiratory symptoms in 
the absence of  an alternative diagnosis that explains the 
clinical presentation and a history of  travel to or residence 
in a country reporting COVID-19 within 14 days prior to 
symptom onset. A COVID-19 suspect is any person with 
new respiratory symptoms who had contact with a con-
firmed or probable COVID-19 case in the last 14 days 
prior to symptom onset.12

Admission and discharge criteria
The admission and discharge criteria changed over time 
with protocol reviews. At the initial stages, all diagnosed 
COVID-19 patients were admitted and discharged based 
on 2 consecutive negative samples and one negative sam-
ple later. After that, patients with mild symptoms were 
managed at home, provided the home environment was 
conducive for home treatment while the severe cases were 
managed in the hospital. Patients under home-based care 
were discharged after 14 days of  isolation and treatment. 
All patients discharged after hospital care were asked to 
do self-isolation at home for one week.
Hospitalized patients were managed with Lopinavir-Ri-
tonavir, Vitamin C, Vitamin D Zinc, blood thinners such 
as clopidogrel, Aspirin or Clexane, dexamethasone and 
intranasal oxygen depending on the severity. Patients 
were admitted into the intensive care unit when the 
Spo2 <90%. In addition, the patient's comorbid condi-
tions were also managed along with the treatment for 
COVID-19.
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The outcome variables were discharge or death. "Dis-
charge" was based on the resolution of  symptoms and 
a negative PCR-based SARS-CoV-2 virus test. Patients 
that died from the complications of  COVID-19 while on 
admission were classified as "dead". Discharged patients 
were seen at the clinic monthly for at least three months 
to ascertain their health status before discharge from fol-
low-up.

Data analysis
Patients' age, gender, presence and types of  comorbidity, 
symptoms and risk factors, and outcome (Discharged or 
dead) were extracted from the central electronic medi-
cal records of  all the isolation centers in Lagos State. 
Data was transported to IBM statistics for analysis. The 
severity of  patients' presentation was determined using 
the NCDC guidelines. Continuous variables were pre-
sented as means and standard deviation, while percent-
ages and frequencies were used to present categorical 
variables. The student 't' test was used to compare the 
numerical variables of  two independent groups, while 
the chi-squared test was used to compare proportions. 
Logistic regression was used to assess the factors asso-
ciated with mortality among COVID-19 patients. The 
effect of  possible confounders (symptoms and severity 
of  disease) was reduced using regression analysis. Missing 
and incomplete data were excluded before data analysis. 
The confidence interval was set at 95% and p <0.05 was 
considered significant. IBM statistics version 26 was used 
for data analysis.
 

Ethical Approval
The ethical approval was obtained from the Health Re-
search Ethics Committee of  the Lagos State University 
Teaching Hospital.
 
Results
A total of  3157 patients were admitted into Lagos iso-
lation centers within the study period, out of  which 299 
(9.5%) were excluded. Of  those excluded from the anal-
ysis, 281 (94.0%) were COVID-19 negative, 6 (2.0%) had 
an inconclusive result, and 12(4.0%) had no laboratory 
result (Figure 1). A total of  2,858 COVID -19 patients 
were included in this study. The mean age of  the patients 
was 41.9 ±15.5 years, 42.0 % were aged between 20 - 39 
years, while the proportion of  patients aged below ten 
years and above 60 years was 2.0% and 13.4%, respective-
ly. A higher proportion were male (65.8%), asymptomat-
ic (55.5%), had no comorbid condition (72.2%) and had 
the mild disease (73.8%). The proportion of  patients that 
died among those admitted was 6.5% (Table 1). The fac-
tors associated with mortality from COVID-19 are high-
lighted in Table 2. Mortality rates were highest among 
patients aged > 60 and 50-59 years (26.2% and 9.8% re-
spectively), while there were no deaths in those less than 
ten years. The mean age of  patients that died was higher 
(59.5± 14.5 years) than patients that survived (40.7±14, 
8 years) (p<0.001). The mortality rate was higher among 
the males (7.3% vs. 5.1%, p= 0.026), symptomatic pa-
tients (13.0% vs. 1.3%, p <0.001), patients with comor-
bidity (16.5% vs. 2.7%, p<0.001) and patients with severe 
presentation (22.3% vs 0.9%, p<0.001).

Total number of COVID-19 patients admitted into Lagos, Nigeria 
isolation centers between 27 February 2020 and 30 September 

2020 (n = 3,157 )

Patients included in the analysis = 2858
(COVID-19 positive)

Discharged (n = 
2671) Died (n = 187)

Excluded (n = 299)
1. COVID-19 negative: 281

2.  COVID-19 inconclusive result: 6
3.  Lab result not found: 12

Figure 1: Patients’ flow chart
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Table 1: Socio-demographic and clinical details of COVID-19 patients
______________________________________________________________________________________________
Variable Frequency (n = 2858) %
______________________________________________________________________________________________
Age group ( in years)
< 10 57 2.0
10 – 19 84 2.9
20 – 29 443 15.5
30 – 39 756 26.5
40 – 49 687 24.0
50 – 59 449 15.7
≥ 60 382 13.4
Mean±SD 41.8±15.5

Gender
Male 1,880 65.8
Female 978 34.2

Comorbidity
Yes 795 27.8
No 2,063 72.2

Severity
Mild 2,106 73.8
Severe 752 26.2

Presence of symptoms
Yes 1,273 44.5
No 1,585 55.5

Presence of risk factors
Yes 909 31.8
No 1,949 68.2

Outcome
Discharged home 2,671 93.5
Died 187 6.5
_________________________________________________________________________________________________
SD: standard deviation.
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Table 2: Factors associated with mortality from COVID-19
__________________________________________________________________________________________________________________
_
Variable Final Outcome

Discharge Died p-value
n = 2,671 (%) n = 187 (%)

__________________________________________________________________________________________________________________
Age group (in years)
< 10 57 (100.0) 0 (0.0)
10 – 19 83 (98.8) 1 (1.2
20 – 29 437 (98.6) 6 (1.4)
30 – 39 746 (98.7) 10 (1.3)
40 – 49 661 (96.2) 26 (3.8)
50 – 59 405 (90.2) 44 (9.8)
≥ 60 282 (73.8) 100 (26.2)
Mean±SD 40.7±14.8 59.5± 14.5 <0.001

Gender
Male 1,743 (92.7) 137 (7.3)
Female 928 (94.9) 50 (5.1) 0.026

Presence of symptoms
Yes 1,107 (87.0) 166 (13.0) <0.001
No 1,564 (98.7) 21 (1.3)

Number of symptoms
None 1,564 (98.7) 21 (1.3) <0.001
1 488 (87.6) 69 (12.4)
2 409 (89.1) 50 (10.9)
≥ 3 210 (81.7) 47 (18.3)

Has comorbidity
Yes 664 (83.5) 131 (16.5) <0.001
No 2,007 (97.3) 56 (2.7)

Number of comorbidities
None 2,007 (97.3) 56 (2.7) <0.001
1 497 (87.2) 73 (12.8)
2 153 (74.6) 52 (25.4)
≥ 3 14 (70.0) 6 (30.0)

Disease severity
Mild 2,087 (00.1) 19 (0.9) <0.001
Severe 584 (77.7) 168 (22.3)
__________________________________________________________________________________________________________________
SD: standard deviation.
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The odds of  death from COVID-19 infection increased 
by 4% with every increase in age (AOR 1.04, 95% CI 
1.03 – 1.05, p<0.001). Compared with the females, the 
odds of  dying was 50% fold more in males (AOR 1.5, 
95% CI 1.0 – 2.2, p = 0.042). In addition, the odds of  
mortality was 60% fold more among patients with co-
morbidity (AOR 1.6, 95% CI 1.3 – 2.4, p = 0.037) than 
patients without comorbidity, while it was over nine-fold 

more among patients with severe COVID-19 infection 
than patients with mild presentation (AOR 9.6, 95% CI 
4.9 – 19.1, p <0.001) (Table 3)
Of  the risk factors for severe COVID-19, Age (AOR 
1.1, 95% CI 1.0-1.1, p<0.001), Diabetes (AOR 2.2, 95% 
CI 1.5 – 3.3, p<0.001), HIV (AOR 7.4, 95% CI 2.7 – 
20.3, p<0.001) and Cancer (AOR 6.4, 95% CI 1.8 – 22.9, 
p=0.004) were associated with mortality. (Table 4)

Table 3: Regression analysis of factors associated with COVID-19 mortality.
______________________________________________________________________

Variable AOR 95% CI p-value
______________________________________________________________________
Age (in years) 1.04 1.027 – 1.053 <0.001

Female 1
Male 1.5 1.0 – 2.2 0.042

Asymptomatic 1
Symptomatic 2.4 0.9 – 5.7 0.071

No comorbidity 1
Comorbidity 1.5 1.0 – 2.2 0.037

Mild 1
Severe 9.6 4.9 – 19.1 <0.001
______________________________________________________________________
CI: confidence interval, AOR: adjusted odds ratio

Table 4: Risk factors as predictors of COVID-19 mortality
_____________________________________________________________________
Variable AOR 95% CI p-value
_____________________________________________________________________
Age (in years) 1.1 1.0 – 1.1 <0.001

Hypertension 1.4 1.0 – 2.1 0.075

Diabetes 2.2 1.5 – 3.3 <0.001

Chronic lung disease 1.8 0.9 – 3.9 0.116

Chronic kidney disease 1.9 0.5 – 6.4 0.324

Immunosuppression 7.4 2.7 – 20.3 <0.001

Cancer 6.4 1.8 – 22.9 0.004

_____________________________________________________________________
CI: confidence interval, AOR: adjusted odds ratio
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Discussion
Since the first case of  COVID-19 was reported in Nigeria 
on February 27 2020, Lagos State has actively managed 
many PCR confirmed COVID-19 cases at its various iso-
lation and treatment centers. In this study, most hospital-
ized patients were adults aged 20 years and above, with 
about 5% aged less than 20 years. This finding aligns with 
other studies15,16 and suggests that older adults are more 
susceptible to COVID-19. This study also demonstrated 
that males were predominantly affected, and the major-
ity of  the cases were asymptomatic or had mild symp-
toms. Similar findings have been reported in other studies 
among hospitalized COVID-19 patients.17-19 In the cases 
reviewed, comorbidities such as hypertension and diabe-
tes were relatively common. This finding corroborates 
the current evidence that comorbidities are common in 
COVID-19 patients and are a reason for hospitalization 
and increased disease severity.20-22

In this study, the mortality rate in the hospitalized 
COVID-19 cases was 6.6%. While varying rates have 
been documented in different regions of  the world, the 
relatively low proportion, as seen in this study, conforms 
to the low mortality rates reported on the African conti-
nent.2,23 In older patients, COVID-19 has been character-
ized by disease severity, poor outcome, and higher mor-
tality.15,19,21 Our study likewise supported this fact as most 
deaths were recorded in the older age groups, especially 
those aged 60 years and above. Being male has been iden-
tified as a factor associated with poor outcomes and mor-
tality from COVID-19.19,22-25 In this study, similar results 
were observed as male patients had higher mortality rates 
compared to females. This finding can be explained by a 
decrease in the efficiency of  immune response with in-
creasing age and the ability for females to mount more ro-
bust adaptive and innate immune responses than males.26

The presence of  comorbidities such as cardiovascular dis-
eases, diabetes mellitus, and obesity has been documented 
widely to be associated with severe illness, poor outcome 
and mortality among COVID-19 patients.19, 27-29 As in pre-
vious studies,19, 27-29 findings from this study showed that 
the mortality rate was higher among patients with a prior 
history of  hypertension, diabetes, cancer, chronic kidney 
disease and chronic lung diseases, with the rates increas-
ing in patients with multiple comorbidities. Patients with 
severe COVID-19 disease have been reported to exhibit 
acute respiratory distress syndrome (ARDS), acute respi-
ratory failure, acute renal injury, multi-organ failure, and 
may eventually die.21,30,31 An essential factor associated 

with the severity and prognosis of  COVID-19 disease is 
the increased release of  systemic pro-inflammatory cy-
tokines and other inflammatory markers indicative of  a 
phenomenon called "cytokine storm". This phenomenon 
can be exacerbated by underlying systemic illnesses and 
may explain the poorer prognosis in cases with comor-
bidities.32, 33 Similar findings were observed in this study 
as patients with comorbidities had higher mortality rates.
 
Limitations
Our study had some limitations. Firstly, the meticulous 
and thorough collection of  information was complex 
during the first pandemic wave, given the rapid surge of  
cases, the fear of  contracting the disease and the little 
knowledge about the disease. Second, data on underlying 
health conditions and comorbidities that could increase 
the risk for complications and severe illness were self-re-
ported and inaccessible from some critically ill patients. 
Limited testing and admission process in the State may 
have resulted in the under-reporting of  cases and selec-
tion bias. Furthermore, we had no access to the variant 
typing done in the State. Thus, we could not determine 
if  there was an association between the variant and the 
severity of  the illness.
Nonetheless, the current study provides additional evi-
dence and validates prior findings of  risk factors associat-
ed with mortality in COVID-19 disease. The
 
Conclusion
This study explored the factors associated with poor out-
comes among COVID-19 patients in the isolation centers 
in Lagos State. With poorer outcomes and higher mortal-
ity rates among men, older persons, those with comor-
bidities, and severe COVID-19, public health measures 
to prevent the transmission of  the SARS-CoV-2 virus 
should be sustained, particularly among these groups. So-
cial distancing, use of  facemasks, and regular hand-wash-
ing are recommended to slow the spread of  the virus and 
help protect vulnerable older adults. Early vaccination 
will reduce the risk of  severe infection and mortality,
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