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Background: The asymptomatic nature of COVID-19 coupled with differential
testing are confounders in the assessment of SARS-CoV-2 incidence among
people living with HIV (PLWH). As various comorbidities increase the risk of
SARS-CoV-2 infection, it is crucial to assess the potential contribution of HIV to
the risk of acquiring COVID-19. Our study aimed to compare the anti-SARS-
CoV-2 IgG seroprevalence among people living with and without HIV.
Methods: PLWH were enrolled in the HIV units of two health facilities in Douala,
Cameroon. Participants were consecutively enrolled, among which 47 were
people living with HIV and 31 were HIV-negative patients. SARS-CoV-2 antibody
tests were performed on all participants. Overall, medical consultation was
conducted. For HIV-positive participants only, viral load, antiretroviral regimen,
duration of HIV infection, and duration of antiretroviral treatment were retrieved
from medical records.
Results:We found an overall SARS-CoV-2 IgG seroprevalence of 42.31% within the
study population, with a SARS-CoV-2 IgG seroprevalence of 44.6% for PLWH and
38.7% among those without HIV infection; no significant statistical difference was
observed. Adjusting for sex, HIV status, and BCG vaccination, the odds of previous
SARS-CoV-2 infection were higher among married persons in the study
population. Sex, BCG vaccination, and HIV status were not found to be
associated with SARS-CoV-2 IgG seropositivity.
Conclusions: Our findings support the lack of association between HIV status and
susceptibility to SARS-CoV-2 infection. The ARV regimen, suppressed viral load,
and Tenofovir boasted ARV regimen might not affect the body’s immune
response after exposure to SARS-CoV-2 among PLWH. Thus, if HIV is well
treated, the susceptibility to COVID-19 in PLWH would be like that of the
general population.
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1. Introduction

Since early 2020, the COVID-19 pandemic has affected the

world in an unprecedented manner. The impact of this disease

on people living with HIV (PLWH) is still being explored.

Reports from various studies show a lower incidence of COVID-

19 among PLWH (0%–3.7%) compared to the general population

(4%–7.4%) (1–4). It thus may appear that HIV patients with

normal CD4 T-cell counts, suppressed viral loads, and receiving

regular combined antiretroviral therapy (cART) do not present

with a severe clinical course of COVID-19 and may not be at an

increased risk of developing SARS-CoV-2 infection (4). However,

the high asymptomatic nature of COVID-19 coupled with

differential testing has been reported to be confounders in the

assessment of SARS-CoV-2 incidence among PLWH compared

to the general population. According to an analysis conducted in

San Francisco, matching the San Francisco Department of Public

Health COVID-19 testing and case database and the

San Francisco Department of Public Health HIV Surveillance

case registry, PLWH were found to be more susceptible to

COVID-19 infection compared to the general population (5). In

South Africa, a setting of relatively high HIV endemicity, it was

found that, due to an HIV-related immune response, PLWH may

experience more severe disease from COVID-19 (6).

PCR-based testing is still a major challenge in most parts of

Africa and might be the reason why PCR-based SARS-CoV-2

prevalence data is scarce. Besides, there is a high degree of

variability in the incidence of COVID-19 in African communities

compared to those of other continents. This warrants

seroprevalence studies to determine actual exposure rates within

the general population and representative subsets, such as PLWA.

Despite the challenge of conducting clinical research during an

ongoing pandemic, a few systematic seroprevalence studies

comparing SARS-CoV-2 infection rates by HIV status have been

conducted in Italy, the USA (7, 8), and some parts of Africa (9,

10), suggesting fewer SARS-CoV-2 infections among PLWH

compared to the general population. Like the rest of Africa,

Cameroon is affected by COVID-19 and HIV pandemics

counting over 504,472 PLWH with a prevalence of 2.9% in

adults aged 15–49 years (11). The country registered its first

confirmed COVID-19 case on 4 March 2020. As of 10 March

2023, 1,965 deaths and 124,392 COVID-19 cases were recorded

in Cameroon (12). In a recent study conducted in Cameroon,

SARS-CoV-2 antibodies were found in PLWH as early as 2019,

which may attest to the presence of the disease before the

pandemic was declared (13). Since various comorbidities increase

the risk of SARS-CoV-2 infection, it is crucial to assess the

potential contribution of HIV to the risk of acquiring this new

pathogen. With the ongoing debate on whether PLWH might be

at an increased risk of severe COVID-19 (13), our study, which

used serological testing, will contribute to the emerging data

measuring the COVID-19 disease burden in PLWH.

Understanding seroprevalence and the rate of actual cases is

necessary to better manage epidemics, hospitalizations, and

deaths in a well-defined population, helping to make some

inferences about a larger population. Our study aimed to
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compare the anti-SAR-CoV-2 IgG seroprevalence among people

living with and without HIV receiving healthcare in two non-

governmental health facilities in Douala, Cameroon.
2. Materials and methods

2.1. Study design

Using a cross-sectional study design, patients were recruited

from the Adlucem Clinic Bonaberi and the Adlucem Clinic

Bonamoussadi, two non-governmental health facilities in Douala,

from 1 October 2021 to 28 February 2022. PLWH were enrolled

as they attended the HIV units of both facilities. Simultaneously,

HIV-negative patients were recruited from the same health

facility’s outpatient unit after a negative HIV screening test. After

obtaining voluntary consent, participants were subjected to a

SARS-CoV-2 antibody test. In addition, sociodemographic,

clinical, and HIV-related information (for PLWH) was collected

through a study-developed questionnaire. Participants considered

for this study were those: with a known HIV history and

followed up at the HIV unit, who were randomly selected (for

the HIV group) or tested HIV-negative at the external

consultation (for the HIV negative group); aged 21 years or

older; residing in the town of Douala for the last 12 months;

willing to take a COVID-19 screening test; willing to take part in

the study; and those who signed an informed consent form.
2.2. Sample size calculations

The sample size was estimated to detect a 40% probability of

having COVID-19 antibodies among the general population, with

absolute precision of 5% at a 95% confidence level. A total of 78

participants were selected consecutively, among which 47 were

people living with HIV and 31 were people living without HIV.

The sample size was calculated using OpenEpi software version

3.01 based on a method proposed by Kelsey et al., for the

calculation of sample size for an unmatched case-control study

(14). The following assumptions were made: a two-sided

confidence level(1-alpha) = 95, power (% chance of detecting) =

80, the ratio of Controls to Cases = 1, the hypothetical proportion

of controls with exposure = 40, the hypothetical proportion of

cases with exposure:16.5, and least extreme Odds Ratio to be

detected: 0.30. This study targeted to enroll 132 participants: 66

HIV-positive participants and 66 HIV-negative participants. In

all, 149 participants were screened, among which 74 were PLWH.
2.3. SARS-CoV-2 IgG and viral load
measurement

Detection of SARSCoV-2 IgG was done using lateral flow

immunochromatographic assay Wondfo® (Guangzhou Wondfo

Biotech Co., China). Wondfo® SARS-CoV-2 IgG antibody test is

an immunochromatographic assay for rapid and quantitative
frontiersin.org
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TABLE 1 Demographic characteristics (N = 78).

PLWH HIV
negative

p-value

Sex Male 13 (27.7%) 18 (58.1%) 0.007

Female 34 (72.3%) 13 (41.9%)

Age group (years) 21–30 15 (31.9%) 13 (41.9%) 0.05

31–45 23 (48.9) 16 (51.6%)

Kwedi Nolna et al. 10.3389/fepid.2023.1212220
detection of SARSCoV-2 IgG antibody in human biological

samples. The assay has a sensitivity of 95.6% and a specificity of

98.4%, as reported by the manufacturer (15). A blood sample of

5 ml was used for SARS-CoV-2 antibody characterization. For

HIV-positive participants, an additional blood sample was taken

from participants whose last viral load control result dated more

than 6 months.

45–70 08 (17%) 12 (38.7%)

Marital status Single 32 (68.1%) 17 (54.8%) 0.114

Married 10 (21.3%) 13 (41.9%)

Living together 4 (8.5%) 0

Widow(er) 1 (2.1%) 1 (3.2%)

Body mass index Underweight 2 (4.3%) 0 0.005

Normal weight 27 (57.4%) 7 (22.6%)

Overweight 12 (25.5%) 10 (32.3%)

Obese 0 13 (41.9%)

Pregnancy status Pregnant 2 (5.9%) 0 0.019

Not pregnant 32 (94.1%) 13 (100%)

History of chronic
disease history

Pulmonary disease 2 (4.3%) 1 (3.2%) 0.65

Cardiovascular 1 (2.1%) 2 (6.5%) 0.346
2.4. Clinical and sociodemographic data

Medical conditions such as chronic disease history, viral load,

antiretroviral regimen, duration of HIV infection, and duration

of antiretroviral treatment were assessed via consultation of

participants’ medical records for PLWH and HIV-negative

patients, and a medical consultation was conducted. In addition,

a patient-administered questionnaire was used to collect

sociodemographic data.
disease

Diabetes 1 (2.1%) 0 0.63

Smoking status Smoker 2 (4.3%) 1 (3.2%) 0.65

Non-smoker 45 (95.7%) 30 (96.8%)

BCG vaccination Vaccinated 46 (97.9%) 18 (58.1%) 0.000

Not vaccinated 1 (2.1%) 13 (41.9%)

HIV duration
(months)

Less than 12 15 (31.9%)

More than 12 30 (63.8%)

Viral load Unsuppressed 6 (12.8%)

Suppressed 29 (61.7%)

ART regimen TLD 42 (89.4%)

TELE (TDF-
lamivudine,
efavirenz)

5(10.6%)
2.5. Statistical analysis

Mobile-based KoBo toolbox software (https://kf.kobotoolbox.

org/#/forms) was used to collect and manage data, which was later

extracted into an Excel sheet for verification, cleaning, and

validation. Participants lacking a verifiable HIV or SARS-CoV-2

status were not included in the analysis. The validated data was

then transferred into a newly created database in the SPSS, R, and

Stata software for appropriate analysis. Descriptive statistics were

performed using SPSS. The intergroup comparisons of SARS-CoV-

2 IgG seropositivity were done by performing a test of proportions

using R. Categorical variables, on the other hand, were presented

in rates or proportions and compared amongst them using the chi-

square test. The risk factors of disease acquisition in the two

groups were determined using bivariate logistic regression, which

was later adjusted for each other’s effect in a multivariate logistic

regression from which the independent risk factors were identified.

The significance of all the above tests was set at 5%.
3. Results

3.1. Demographic characteristics of the
study population

As shown in Table 1, of the 78 participants enrolled in the

study, 47 were living with HIV, while 31 were HIV-negative. The

median age was 35 ± 11 years for PLWH and 40 ± 11 years for

the non-HIV group. There was no observed difference in

religion, clinical history, marital status, and smoking status across

the two population groups. Within the HIV-infected group, 34

(72%) were women, among whom two were pregnant. In the

HIV-negative group, 41.9% of persons were obese (BMI≥ 30 kg/

m2), while the majority of the PLWH (57.4%) were of average

weight (BMI between 18.5 and 24.9 kg/m2) with no obesity

documented. Most of the participants within the HIV group had
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received a BCG vaccine at birth (97.9%), had a suppressed viral

load (61.7%), and were on a TLD (Tenofovir + Lamuvidine +

Dolutegravir) antiretroviral regimen. No participant had reported

a previous COVID-19 infection, and no one was vaccinated

against SARS-CoV-2.
3.2. SARS-CoV-2 IgG seropositivity among
PLWH and HIV-negative populations

Among the 78 participants, SARS-CoV-2 IgG antibodies were

detected in 33, giving a SARS-CoV-2 IgG seroprevalence of 42.31%

within the study population. The SARS-CoV-2 IgG seroprevalence

was 44.6% (21 out of 47) among people with HIV and 38.7% (12

out of 31) among those without HIV infection. No statistical

difference was observed between the seroprevalence of the two

study groups at a 95% confidence interval.
3.3. Factors associated with SARS-CoV-2
IgG positivity

As shown in Table 2, adjusting for sex, HIV status, and BCG

vaccination status within both study groups, the odds of previous
frontiersin.org
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TABLE 2 Factors associated with SARSCoV-2 IgG positivity.

Odd ratio P-value 95% CI

Full cohort
Male 0.13 0.85 0.32–4.0

Married 1.85 0.001*** 0.97–19.7

Living together 0.65 0.69 0.08–49.31

Widow(er) 1.27 0.33 0.27–46.16

HIV 0.79 0.63 0.09–54.1

BCG vaccination 0.39 0.61 0.33–6.62

People living with HIV
Male at birth 0.04 0.97 0.12–9.07

Unsuppressed viral load (>40 copies/ml) 0.61 0.8 0.016–217.44

More than 12 months of HIV infection 0.03 0.98 0.04–25.25

Receiving TLD 1.84 0.2 0.37–105.62

***p < 0.01.
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SARS-CoV-2 infection (SARS-CoV-2 IgG positive) were 80%

higher among married persons. Sex, BCG vaccination, and HIV

status were not found to be associated with SARS-CoV-2 IgG

seropositivity. Among the group of PLWH, an HIV duration of

more than 12 months, an unsuppressed viral load (>40 copies/

ml), and receiving TLD (Tenofovir + Lamuvidine + Efavirenz) as

antiretroviral treatment was not found to be associated with

SARS-CoV-2 IgG seropositivity.
4. Discussion

In this study, we described the seroprevalence of SARS-CoV-2

IgG among people with and without HIV receiving healthcare in

two non-governmental health facilities in Douala, Cameroon.

The general SARS-CoV-2 IgG seroprevalence in this study was

estimated at 42.31% and was relatively higher among PLWH, at

44.68% (21/47), compared to HIV-negative patients, at 38.71%,

though no statistical significance was observed. A previous

community-based study in Cameroon reported a 29.2%

seroprevalence of anti-SARSCoV-2 IgG antibodies (16). It should

be noted that this previous investigation occurred from

14 October to 26 November 2020, a year earlier in the pandemic

when compared to the present study. Other studies in different

parts of the world have documented evidence of previous

exposure to SARS-CoV-2. In Iran, for example, an IgG

seroprevalence of 39.0% was found in a study conducted at the

beginning of the pandemic, in April and May 2020 (17).

We note some variability in reported seroprevalence results in

Africa ranging from 2.6% in Sierra Leone (18) to 45.1% in Nigeria

(19). In our study population, participants did not report any

previous SARS-CoV-2 infection, no one had received a

COVID-19 vaccine, and all were asymptomatic. It is thus

possible that the IgG seropositivity observed within this

population indicates the participants’ natural immune response

to SARS-CoV-2 infection, irrespective of their HIV status.

Several reasons, such as the nature of the virus, the host’s

characteristics, and various aspects of the African environment,
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were previously evoked for the unexpectedly low burden of

COVID-19 reported in Africa since the beginning of the

pandemic (20). Taking only the pre-vaccine period into

account, levels of SARS-CoV-2 IgG seroprevalence around the

world were also found to vary. In a study conducted in the

United States, a seroprevalence of 20.2% was found during the

period of July 2020–May 2021 (21). In Canada, also during the

pre-vaccine period, a prevalence of 4.6% was found (22), while

in Brazil around the same period, a seroprevalence of 25.4%

was found (23). For the eastern region of the world, a study

conducted in Kuwait found a seroprevalence of 24.8% (24). In

more general terms, a meta-analysis was conducted on articles

from 88 countries, namely, original articles published from

December 2019 to December 2021, and it was concluded that

the pooled estimate of seroprevalence SARS-CoV-2 was 15% in

Eastern Mediterranean countries, 6% in Africa, 8% in the

Americas, 5% in Europe, and 3% in the Western Pacific (25). It

is challenging to discuss comparisons with such a variety of

results.

Underreporting has also been claimed to be responsible for the

lower COVID-19 disease burden in Africa compared to other

parts of the world (26–28). Our study corroborates this claim as

42% of our participants who showed evidence of previous

infection were never reported as confirmed cases of COVID-19.

In addition, the asymptomatic nature of the participants

indicates a mild form of COVID-19 occurrence within the

population, as found in several studies around the world (29–

32). Mindful of the unimmunized nature of the study

population, this asymptomatic nature could be the result of a

pre-existing cross-reactive immunity conferred by the exposure

of the Cameroonian population to other forms of coronaviruses

prior to the onset of the pandemic, as suggested by Aissatou

et al. (13). Furthermore, relative higher seroprevalence (although

not statistically significant) was recorded among PLWH

compared to the HIV-negative group. Meanwhile, HIV-positive

patients were on a Tenofovir antiretroviral regimen, which could

mean that PLWH with adequate adherence to ART

(antiretroviral treatment) are not at a lower risk of contracting

COVID-19 compared to the general population. Similar results

were found in a documented case series of 33 patients in

German HIV centers where darunavir and Tenofovir ARV

boasted regimens were shown to increase the risk of SARS-CoV-

2 infection in HIV patients (33).

As shown in Table 2, when adjusted for age, sex, and religion,

the odds of having suffered from a previous infection were

significantly associated with marriage. In a previous

seroprevalence study conducted in Cameroon by Fai et al., age,

gender, and comorbidities were significantly associated with

SARS-CoV-2 IgG antibodies, contrary to our findings (34). These

findings may be attributed to the difference in the study

populations. In addition, the Fai study included hospitalized

patients admitted with severe COVID-19 disease, which may

explain the association between age and comorbidities.

In our study, among the PLWH, suppressed viral load, ART

regimen, and duration of HIV infection were not significantly

associated with IgG seropositivity. Our findings are similar to
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those obtained in a study conducted in Spain, where no association

was found between suppressed viral load and SARS-CoV-2

seropositivity among PLWH (8). The possible protective benefits

of Tenofovir on SARS-CoV-2 infection are likely due to its

immunomodulatory effects (35). Other studies refuted the

assumption that PLWH under a Tenofovir regimen and

suppressed viral load are at a lower risk of COVID-19 morbidity

and mortality. Nomah et al., found that PLWH receiving

tenofovir alafenamide (TAF) and tenofovir disoproxil fumarate

(TDF) were not at a higher risk of SARS-CoV-2 infection (36).

At the same time, another study failed to find excess morbidity

or mortality among PLWH, especially those with viral load

suppression on ART (10).
4.1. Limitations of the study

A matched case-control study design may have improved the

efficiency in determining the strength of the association between

HIV status and the presence of SARS-CoV-2 IgG antibodies.

Unfortunately, matching was not feasible as our participant

recruitment abilities were constrained by the health facilities’

patient attendance, resulting in a high refusal rate. In

Cameroon, the legal age of majority to be able to consent is 21

years. Any adults aged 18–20 were thus automatically

excluded, limiting the results’ ability to generalize to the

general adult population. All the PLWH recruited in this study

were on a tenofovir ARV boasted regimen. It will be

interesting to investigate the effect of other non-tenofovir ARV

regimens.
5. Conclusion

Our findings support the lack of association between HIV

status and susceptibility to SARS-CoV-2 infection. Furthermore,

as shown in previous investigations, the ARV regimen,

suppressed viral load, and Tenofovir boasted ARV regimen might

not affect the body’s immune response after exposure to SARS-

CoV-2 among PLWH and HIV-negative individuals. Thus, if

HIV is well treated, the susceptibility to COVID-19 would be

similar to those of the general population.

Future studies with larger samples, including multiple study

sites and subgroup analyses based on the immunological status

of HIV-positive patients, will provide further evidence.
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