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Abstract.
BACKGROUND: Little is known about the association between Human Immunodeficiency Virus (HIV) infection and risk of
death among hospitalized COVID-19 patients. We aimed to investigate this association using a multicenter study.
MATERIAL AND METHODS: This multicenter study was conducted using the registry database of Coronavirus Control
Operations Headquarter from March 21, 2021 to January 18, 2020 in the province of Tehran, Iran. The interest outcome was
COVID-19 death among hospitalized patients living with and without HIV. The Cox regression models with robust standard error
were used to estimate the association between HIV infection and risk of COVID-19 death. The subgroup and interaction analysis
were also performed in this study.
RESULTS: 326052 patients with COVID-19 were included in the study, of whom 127 (0.04%) were living with HIV. COVID-19
patients with HIV were more likely to be female, older, and to have symptoms such as fever, muscular pain, dyspnea and cough.
The death proportion due to COVID-19 was 18 (14.17%) and 21595 (6.63%) among HIV and non-HIV patients, respectively.
Patients living with HIV had lower mean survival time compared to those without HIV (26.49 vs. 15.31 days, P -value = 0.047).
Crude risk of COVID-19 death was higher among HIV patients than in non-HIV group (hazard ratio[HR]: 1.60, 1.08–2.37).
Compared to those without HIV, higher risk of COVID-19 death was observed among patients with HIV after adjusting for sex
(1.60, 1.08–2.36), comorbidities (1.49, 1.01–2.19), cancer (1.59, 1.08–2.33), and PO2 (1.68, 1.12–2.50). However, the risk of
COVID-19 death was similar in patients with and without HIV after adjusting for age (1.46, 0.98–2.16) and ward (1.30, 0.89–1.89).
CONCLUSION: We found no strong evidence of association between HIV infection and higher risk of COVID-19 death among
hospitalized patients. To determine the true impact of HIV on the risk of COVID-19 death, factors such as age, comorbidities,
hospital ward, viral load, CD4 count, and antiretroviral treatment should be considered.
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1. Introduction

Since December 2019, SARS-CoV-2 (SARS-CoV-2)
has become a health emergency. It has caused more
than 346 million infections and over 5.5 million deaths
as of 22 January 2022 [1]. Several factors have been
reported as predictors of severe outcomes and death,
including older age, being male, and comorbidities
such as hypertension, diabetes, and those involving
immune-suppression like Human Immunodeficiency
Virus (HIV) [2,3].

Overall, immunocompromised patients have a poorer
prognosis when it comes to serious infections. Prior
respiratory virus epidemics, particularly seasonal in-
fluenza, were associated with poor outcomes due to
HIV [4,5].

HIV patients who are not receiving HIV treatment
or who have low CD4 cell counts are at an increased
risk of severe illness from COVID-19, according to the
Centers for Disease Control and Prevention (CDC) [6].
The prevalence of older age, hypertension, diabetes,
chronic kidney disease, and smoking have been found
to be higher among COVID-19 patients with HIV. Fur-
thermore, these patients are more likely to suffer car-
diac injury and myocarditis than COVID-19 patients
without HIV [7–9]. The severity of COVID-19 may
be reduced in HIV positive patients in two ways: 1)
antiretroviral therapy of HIV may decrease the sever-
ity of SARS-CoV-2, and 2) a suppressed immune sys-
tem may be protective against SARS-CoV-2-induced
cytokine storms [10]. The relation between HIV and
COVID-19 is not clear. Some studies indicated no ele-
vated risk of poor outcomes and mortality among HIV
patients due to SARS-CoV-2 [11,12], whereas limited
studies have reported increased risks of hospitalization
and mortality among COVID-19 patients with diag-
nosed HIV [7]. According to a population-based co-
hort study conducted in South Africa, HIV infection
is associated with a doubled mortality risk among pa-
tients with COVID-19 Similarly, a study from Madrid,
Spain reported a high prevalence of life-threatening ill-
nesses among HIV positive individuals who were in-
fected with COVID-19 [13]. Additionally, some fac-
tors such as older age, diabetes, renal and pulmonary
disorders of HIV patients, worsened their prognosis
following COVID-19 [14].

Iran has been among the most prone countries to this
novel virus with over 132000 deaths as of 22 January
2022 [1]. In addition, Tehran has been an epicenter for
both COVID-19 and HIV/AIDS epidemics, so it has
become a good choice to investigate the association of

these two epidemics [15]. To the best of our knowledge,
there is a lack of established data regarding the HIV and
COVID-19 pandemic in Iran. In this multicenter study,
we aimed to evaluate the impact of HIV infection on
the risk of COVID-19 death in Tehran, Iran.

2. Material and methods

2.1. Data source/study participants

This multicenter study was conducted using the reg-
istry database of Coronavirus Control Operations Head-
quarter from March 21, 2021 to January 18, 2020 in the
province of Tehran which is located in the north-central
region of Iran. In 2016, the last national census con-
ducted in Iran showed that 13,267,637 people lived in
this province, and 8,693,706 lived in urban areas. The
major epicenter of COVID-19 is in Tehran, which is the
most populous area of the country [15].

The Iranian nation’s central registry for novel coro-
navirus diseases was established in March 2020. All
suspected, probable, and confirmed cases of COVID-19
were prospectively recorded on the national registry of
COVID-19 database following WHO definition guide-
lines [16].

2.2. Inclusion/exclusion criteria

The study included all patients with COVID-19 who
visited COVID-19 designated healthcare facilities in the
province of Tehran between March 2021 and January
2022.

2.3. Study variables and outcome

The outcome of interest was COVID-19 death among
hospitalized patients living with and without HIV. Pri-
mary predictor was HIV status based on medical record
in the database registration. The database did not in-
clude information about antiretroviral therapy, viral
load, CD4 counts, or AIDS status. Demographic vari-
ables (age, sex, smoking, and nationality), sign and
symptoms (vomit, diarrhea, anorexia, paralysis, fever,
seizure, muscular pain, chest pain, abdominal pain, res-
piratory distress, nausea, headache, cough, vertigo, skin
lesion, loss of taste and anosmia), comorbidities (heart
disease, asthma, neurological disease, hypertension,
hematologic disease, liver disease, kidney disease, di-
abetes, cancer, immunodeficiency, and other chronic
disease), drug abuse, Computed Tomography (CT) re-
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sults, and wards were included in this study as other
variables.

The censored cases were considered patients who
were discharged or lost to follow-up. The survival time
was defined as the time between admission of patients
and when they died or were discharged.

2.4. Statistical analyses

2.4.1. Descriptive analysis
Descriptive statistics were presented using frequency

(percentage) and median (interquartile range [IQR])
for categorical and continuous variables, respectively.
The 95% confidence interval (CI) for proportions was
calculated using Newcombe methods [17].

2.4.2. Survival and mortality analysis
The Cox regression model with the robust standard

error estimates was used to study the association be-
tween HIV infection and COVID-19 mortality. Initial
analyses were unadjusted, followed by adjustments for
sex and age, comorbidities, wards, cancer, and par-
tial pressure of oxygen (PO2) < 93. In order to assess
collinearity, standard errors were inspected in unad-
justed and adjusted models, as well as variance infla-
tion factors for the covariate list in the adjusted models.
The forest plot was used to present the unadjusted and
adjusted impact of HIV on the risk of COVID-19 death.
Furthermore, the Kaplan-Meier method was used to
estimate the survival rates, mean and median survival
time by HIV status.

2.4.3. Subgroup and interaction analyses
Subgroup analyses were performed to evaluate the

impact of HIV on the risk of COVID-19 death in dif-
ferent levels of age (< 60 years and > 60 years) and
wards (non-ICU and ICU). The interaction between
HIV status and variables including age (< 60 years
and > 60 years) and wards (non-ICU and ICU) was
considered to investigate the potential effect modifiers.

2.4.4. Sensitivity analyses
The propensity score matching as an alternative

method was used was to estimate the HIV impact on
the risk of COVID-19 death controlling same variables
as our adjusted model, including sex and age, comor-
bidities, wards, cancer, and PO2 < 93. Exact match-
ing was performed using the MatchIt package and the
Additional File 1 contains covariate balances.

All analyses were performed by R (version 4.1.2)
and SPSS (version 26). P-values less than 0.05 were
regarded as statistically significant.

3. Results

3.1. Patients characteristics by HIV

326052 patients with COVID-19 were included in the
study, of whom 127 (0.04%) were living with HIV. The
median age of COVID-19 patients with HIV (58 years)
was higher than those without HIV (50 years). Com-
pared with those without HIV; higher proportions were
observed in patients older than 60 years in the HIV
group. COVID-19 patients with HIV were more likely
to be women (52.76%), while a higher proportion of
those without HIV were men (50.17%). Fever (35.43%),
muscular pain (41.73%), dyspnea (43.31%), and cough
(55.12%) were the most common signs and symptoms
among HIV group. In comparison with those without
HIV, patients with HIV had higher heart disease (8.66%
vs. 7.22%), asthma (1.57% vs. 0.73%), neurological
disease (1.57% vs. 0.49%), liver disease (4.72% vs.
0.31%), kidney disease (5.51% vs. 0.99%), and dia-
betes (28.35% vs. 8.42%). The proportion of COVID-
19 patients with HIV who were admitted to the ICU
was higher than non-HIV patients (27.56% vs. 12.60%;
Table 1).

3.2. Mortality and survival

Of 127 COVID-19 patients with HIV, 18 (14.17%)
were deceased. The death percentage was 6.63%
among HIV negative patients with COVID-19. Among
COVID-19 patients with HIV who died, higher death
percentage were found among those age 60 or older
(66.67%, 95% CI: 41.15–85.64), those with diabetes
(44.44%, 95% CI: 22.40–68.65), and those in ICU
(66.67%, 95% CI: 41.15–85.64). Hospitalization days
were higher in HIV positive patients who died from
COVID-19 compared to HIV negative patients (8 vs. 6;
Table 2). Among the deceased patients with HIV, the
mean survival time was 15.31 (95% CI: 13.14, 17.49),
while it was 26.49 (95% CI: 25.90, 27.08) days for the
deceased without HIV (See Supplementary Table 1,
Additional File 1). The Kaplan-Meier survival curve
showed a significant difference in survival rates be-
tween HIV positive and negative patients with COVID-
19 (p = 0.047). Accordingly, all HIV-positive COVID-
19 patients died after 21 days of admission, but the sur-
vival rate for those without HIV was 52.27% (95% CI:
51.42–53.14) in this period (Fig. 1).

Crude risk of COVID-19 death was higher in patients
with HIV than in those without HIV (HR: 1.60, 95% CI:
1.08–2.37). Compared to non-HIV patients, higher risk
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Table 1
Patient characteristics and demographics by HIV status

HIV negative HIV positive P -value
Total (No. %) 325925 (99.96) 127 (0.04) –
Sex (No.,%) 0.510

Women 162421 (49.83) 67 (52.76)
Men 163504 (50.17) 60 (47.24)

Age 0.082
< 40 98634 (30.26) 26 (20.47)
40–49 58549 (17.96) 21 (16.54)
50–59 60472 (18.55) 22 (17.32)
60–69 54482 (16.72) 28 (22.05)
70–79 32288 (9.91) 17 (13.39)
80–89 18013 (5.53) 10 (7.87)
>89 3487 (1.07) 3 (2.36)
Median (IQR) 50.0 (37.0, 64.0) 58.0 (41.0, 69.0)

Nationality (No.,%) 0.640
Iranian 10422 (3.20) 3 (2.36)
Non-Iranian 315503 (96.80) 124 (97.64)

Sign and Symptoms (No.%)
Vomit 11831 (3.63) 5 (3.94) 0.853
Diarrhea 9839 (3.02) 5 (3.94) 0.597
Anorexia 30485 (9.35) 12 (9.45) 1.000
Paralysis 335 (0.10) 0 (0.00) 1.000
Fever 125395 (38.47) 45 (35.43) 0.524
Seizure 1078 (0.33) 1 (0.79) 0.344
Muscular pain 121504 (37.28) 53 (41.73) 0.313
Chest pain 8766 (2.69) 6 (4.72) 0.160
Abdominal pain 7805 (2.39) 7 (5.51) 0.034
Dyspnea 129051 (39.60) 55 (43.31) 0.414
Nausea 22088 (6.78) 12 (9.45) 0.286
Headache 34675 (10.64) 21 (16.54) 0.042
Cough 188263 (57.76) 70 (55.12) 0.590
Vertigo 10560 (3.24) 11 (8.66) 0.003
Skin lesion 315 (0.10) 1 (0.79) 0.116
loss of taste 5602 (1.72) 4 (3.15) 0.286
Anosmia 9384 (2.88) 4 (3.15) 1.000

Comorbidities (No.%)
Heart disease 23544 (7.22) 11 (8.66) 0.606
Asthma 2387 (0.73) 2 (1.57) 0.239
Neurological disease 1607 (0.49) 2 (1.57) 0.130
Hypertension 31737 (9.74) 5 (3.94) 0.034
Hematologic diseases 1042 (0.32) 0 (0.00) 1.000
Liver disease 1025 (0.31) 6 (4.72) < 0.001
Kidney disease 3234 (0.99) 7 (5.51) < 0.001
Diabetes 27445 (8.42) 36 (28.35) < 0.001
Other chronic diseases 12513 (3.84) 7 (5.51) 0.347
Immunodeficiency 634 (0.19) 3 (2.36) 0.002

No. of comorbidities (No.%) < 0.001
0 255813 (78.49) –
1 43093 (13.22) 69 (54.33)
2 20034 (6.15) 44 (34.65)
3 6029 (1.85) 7 (5.51)
> 4 956 (0.29) 7 (5.51)

Cancer (No.%) 0.008
No 322752 (99.03) 122 (96.06)
Yes 3173 (0.97) 5 (3.94)

Pregnancy (No.%) 1.000
No 323851 (99.36) 126 (99.21)
Yes 2074 (0.64) 1 (0.79)
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Table 1, continued

HIV negative HIV positive P -value
Smoking (No.%) < 0.001

No 321955 (98.78) 114 (89.76)
Yes 3970 (1.22) 13 (10.24)

Drug abuse (No.%) < 0.001
No 324105 (99.44) 121 (95.28)
Yes 1820 (0.56) 6 (4.72)

CT Scan (No.%) 0.270
Negative 87270 (26.78) 40 (31.50)
Positive 238655 (73.22) 87 (68.50)

Wards (No.%) < 0.001
Non-ICU treated 284867 (87.40) 92 (72.44)
ICU-treated 41058 (12.60) 35 (27.56)

PO2 < 93 (No.%) 0.859
No 168587 (51.73) 67 (52.76)
Yes 157338 (48.27) 60 (47.24)

Death status (No.%) 0.002
Survived 304330 (93.37) 109 (85.83)
Deceased 21595 (6.63) 18 (14.17)

Hospitalization days. median (IQR) 4 (2, 7) 5 (3, 8)

Note: The exact Pearson-Chi square was used to evaluate the association between HIV
and variables. Abbreviation: Effect size (EF), intensive care unit (ICU), interquartile
range (IQR), human immunodeficiency virus (HIV).

Table 2
Characteristics among deceased patients with COVID-19 by HIV status

HIV negative (n = 21595) HIV positive (n = 18) p-value
N Percentage (95% CI) N Percentage (95% CI)

Sex (No.,%) 1.000
Women 9468 43.84 (43.18, 44.51) 8 44.44 (22.40, 68.65)
Men 12127 56.16 (55.49, 56.82) 10 55.56 (31.35, 77.60)

Age 0.798
< 60 6442 29.83 (29.22, 30.45) 6 33.33 (14.36, 58.85)
> 60 15153 70.17 (69.55, 70.78) 12 66.67 (41.15, 85.64)

Common Comorbidities (No.%)
Heart disease 3482 16.12 (15.64, 16.62) 0 0.00 (0.00, 21.88) 0.099
Hypertension 4145 19.19 (18.67, 19.73) 1 5.56 (0.29, 29.37) 0.228
Liver disease 145 0.67 (0.57, 0.79) 2 11.11 (1.95, 36.07) 0.007
Kidney disease 665 3.08 (2.85, 3.32) 3 16.67 (4.41, 42.26) 0.017
Diabetes 3639 16.85 (16.36, 17.36) 8 44.44 (22.40, 68.65) 0.006

No. of comorbidities (No.%) 0.017
0 13258 61.39 (60.74, 62.04) 6 33.33 (14.36, 58.85)
> 1s 8337 38.61 (37.96, 39.26) 12 66.67 (41.15, 85.64)

Cancer (No.%) 0.086
No 21004 97.26 (97.03, 97.47) 16 88.89 (63.93, 98.05)
Yes 591 2.74 (2.53, 2.97) 2 11.11 (1.95, 36.07)

Smoking (No.%) 1.000
No 21290 98.59 (98.42, 98.74) 18 100.00 (78.12, 100.00)
Yes 305 1.41 (1.26, 1.58) 0 0.00 (0.00, 21.88)

Wards (No.%) 0.637
Non-ICU treated 8644 40.03 (39.37, 40.69) 6 33.33 (14.36, 58.85)
ICU treated 12951 59.97 (59.31, 60.63) 12 66.67 (41.15, 85.64)

PO2 < 93 (No.%) 0.116
No 17722 82.07 (81.55, 82.57) 12 66.67 (41.15, 85.64)
Yes 3873 17.93 (17.43, 18.45) 6 33.33 (14.36, 58.85)

Hospitalization days. median (IQR) – 6 (2, 11) – 8 (5, 15.75) 0.074

Note: The Exact Pearson-Chi square was used to evaluate the association between HIV and categorical variables.
Exact Mann-Whiney U test was used to examine the relation between numeric variable and HIV. Abbreviation: Effect
size (EF), intensive care unit (ICU), human immunodeficiency virus (HIV), confidence interval (CI).
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Table 3
The impact of HIV on the HR of patients with COVID-19 after matching
confounders

Model Description HR (95% CI) p-value
3 sex, comorbidity, cancer, PO2 < 93 1.50 (1.09, 2.06) 0.012
4 Model 3 + age 1.49 (0.99, 2.24) 0.057
5 Model 4 + age + ward 1.30 (0.94, 1.81) 0.118

Abbreviation: Hazard ratio (HR), human immunodeficiency virus (HIV), confi-
dence interval (CI), partial pressure of oxygen (PO2).

Fig. 1. The Kaplan-Meier survival curve of patients with HIV positive
and HIV negative.

of COVID-19 death was observed among HIV patients
after adjusting for sex (1.60, 1.08–2.36), comorbidities
(1.49, 1.01–2.19), cancer (1.59, 1.08–2.33), and PO2
< 93 (1.68, 1.12–2.50). However, the crude risk of
COVID-19 death was similar among patients with and
without HIV after adjusting for age (1.46, 0.98–2.16)
and wards (1.30, 0.89–1.89; Fig. 2-A).

3.3. Subgroup and interaction analysis

The HIV impact on the risk of death among COVID-
19 patients was presented by subgroup of age and
wards. HIV was significantly associated with a 2.30
(1.08–4.89) times higher risk of COVID-19 death
among patients younger than 60, while no significant
association was observed between HIV and risk of
COVID-19 death among patients older than 60, with
the HR of 1.24 (0.80–1.94). The impact of HIV on
COVID-19 death was not significant among both ICU
and non-ICU patients, with the HR of 1.62 (0.76–3.43 )
and 1.17 (0.78–1.77), respectively (Fig. 2-B).

In the next step, the interaction effect of HIV in two
Cox models (model 1: HIV + age + HIV*age and
model 2: HIV + ward + HIV*ward) were presented in
Fig. 2-C. Accordingly, no significant effects of interac-
tion were found for HIV * age and HIV * ward.

As shown in Fig. 2-D, HIV was associated with
higher risk of COVID-19 death after adjusting for sex,
comorbidity, cancer, PO2 < 9 (Model 3: HR 1.55, 1.05–
2.29). However, HIV was not significantly associated
with in-hospital mortality after adding age (model 4:
HR 1.49, 0.99–2.25) and age + ward (model 5: HR
1.25, 0.83–1.89).

3.4. Sensitivity analysis

As an alternative, sensitivity analysis was performed
with the propensity score matching method to adjust for
confounders, and significant association between HIV
and higher risk of COVID-19 death was found (model
3: HR 1,50, 1.09–2.06). HIV remained unassociated
with risk of COVID-19 death in model 2 (HR: 1.49,
0.99–2.25) and model 3 (HR: 1.25, 0.83–1.89) using
propensity score matching (Table 3).

4. Discussion

In this large multi-center study using data from Coro-
navirus Control Operations Headquarters in Iran, we
found that the risk of COVID-19 death in patients with
HIV was about twice as likely as for those without HIV.
Among HIV patients who died of COVID-19, diabetes
mellitus and liver disease were significantly more com-
mon than other comorbidities. The mean and median
survival times were considerably lower among HIV pa-
tients compared with non-HIV patients. The crude risk
of COVID-19 death was significantly higher among
HIV patients. The risk of COVID-19 death was about
50% higher among people with HIV compared to those
without HIV after adjusting for sex, comorbidities, can-
cer, and PO2 < 93. However, the risk of COVID-19
death was similar in patients with and without HIV after
adjusting for age and ward.
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Fig. 2. The unadjusted and adjusted HR and 95% CI of death among hospitalized COVID-19 patients with HIV. A) The unadjusted and adjusted
Cox regression models, B) The subgroup analysis of HIV impact on the death by age and wards, C) The interaction analysis of HIV-Age (Model 1)
and HIV ward (Model2), D) The impact of HIV on the death adjusting for sex, comorbidity, cancer, PO2 < 93 (model 3), age, sex, comorbidity,
cancer, PO2 < 93 (model 4), and all age, sex, comorbidity, ward, cancer, PO2 < 93 (model 5).

In the current study, we found that patients who died
from COVID-19 and were living with HIV had a lower
chance of survival than non-HIV infected individuals. It
is likely to reflect an increased mortality risk for those
with HIV, regardless of whether they are infected with
COVID-19. One possible explanation is the poor qual-
ity of the Iranian surveillance system for communicable

diseases. Accordingly, the mean survival time for HIV
patients was about 248 months, and approximately one
in four patients died in Iran [18]. Although previous
published articles supported this idea in many coun-
tries, there are differences in the survival rates of HIV
patients [19]. This might be attributed to differed cov-
erage of antiretroviral therapy (ART) program initia-
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tives, access to medical services, prevalence of other
comorbidities, and duration of the study period [18].
The low survival rate among HIV patients may be partly
explained by several established reasons. According to
a study by Pourcher et al., HIV-infected persons had a
greater prevalence of comorbidities and a higher mor-
tality rate. Moreover, they had a two-fold higher hos-
pitalization rate and a four-fold higher healthcare cost
than those without HIV [20]. Some evidence declared
that lifestyle factors such as smoking and drug abuse,
exposure to co-pathogens (e.g., hepatitis C), side effects
of highly active antiretroviral therapy (HAART) (e.g.,
cardiac injury), presence of HIV-related diseases, im-
munosuppression, acute bacterial infection, flare up of
latent opportunistic superinfections, and immune recon-
stitution syndromes were the main causes of death from
HIV [21,22]. Furthermore, the impact of older age, sex,
race, fibrinogen level, C-reactive protein (CRP) level,
being illiterate, bedridden, family-related risk behaviors
(e.g. drug abuse, cigarette smoking, excessive alcohol
consumption), and the second-line life-saving ART reg-
imen had been examined by a number of studies which
revealed that they were associated with high mortal-
ity among HIV infected individuals [23–26]. Notably,
some researchers have provided an indication that peo-
ple living with HIV on ARTs had high rates of cardio-
vascular diseases, sexually transmitted diseases, men-
tal health conditions, neoplasms, diabetes, obesity, and
chronic respiratory disease [23]. Moreover, low baseline
CD4 counts (CD4 < 200), high plasma viral loads, and
TB infection all play significant roles in HIV-related
mortality [25,27,28]. Thereby, it is necessary to con-
sider the factors affecting the survival of HIV patients
in assessing the survival of those with COVID-19.

Our findings have confirmed that survival time
among COVID-19 patients with HIV was shorter than
for those without HIV. However, it was observed that the
risk of COVID-19 death varied when confounders were
adjusted for versus when they were not. Several factors
seem to be associated with a higher risk of COVID-19
death among HIV positive patients [2]. For example,
people with HIV may be more susceptible to either
cardiac injury or myocarditis of COVID-19 infection,
which results in higher mortality or post-acute sequelae
of COVID-19 than those without HIV [7]. Nevertheless,
little is known about whether HIV infection is associ-
ated with worse outcomes among COVID-19 infected
patients. In concordance with our findings, prior study
conducted in Zambia have demonstrated that HIV in-
dividuals hospitalized for COVID-19 were more likely
to develop or die due to COVID-19 compared to those

without HIV [29]. But they did not provide a clear ex-
planation about how HIV infection might influence the
risk of COVID-19 death, which is a critical issue. A
study from the UK and South Africa declared that HIV
doubled the mortality risk of COVID-19 [2,28]. Ac-
cording to the study by James M et al. HIV patients
without viral suppression and those with lower CD4
counts have higher rates of COVID-19 severity, hospi-
talization, and ICU admission [6]. Other studies found
that CD4 levels less than 200 cells/mm3 were signifi-
cantly related to decreased survival among COVID-19
inpatients with diagnosed HIV [30,31] In contrast, some
research suggested that HIV infection did not affect
or even decreased mortality from COVID-19, due to a
reduced immune response or partial impact of antiretro-
viral therapy against SARS-CoV2 [7,32,33]. Thus, it
may be beneficial and crucial to address the possible
causes of this association in order to reduce the risk of
COVID-19 death among those living with HIV.

In the current study, it was found that age was one of
the main factors affecting the risk of COVID-19 death
in HIV patients. The results of other published papers
were conflicting. Based on a study by Durstenfeld et
al. the effect of HIV on COVID-19 death was negli-
gible before and after age adjustment [7]. In contrast,
Bhaskaran et al. showed that the effect of HIV on the
risk of COVID-19 death became significant once age
was taken into account. Accordingly, the reason was
that HIV group was younger than the non-HIV group in
their study. Thereby, younger age was associated with
a lower risk of COVID-19 death. As they compared
HIV and non-HIV patients without accounting for age,
the younger age of HIV patients (which means a lower
risk) effectively cancelled out the higher risk associ-
ated with HIV, leaving an HR of around 1. In contrast,
when they adjusted for age, they were able to eliminate
the age effect from the comparison between HIV and
non-HIV. Therefore, they were now effectively saying
“what is the association between HIV and COVID-19
death, among people of a similar age?”. The true (pos-
itive) association between HIV and COVID-19 death
thus emerged [2]. The present study found a signifi-
cant impact of HIV on the risk of COVID-19, but after
adjusting for age, the effect of HIV on death risk was
no longer significant. One reason for the difference in
the above results is the fact that none of these studies
considered important and effective variables that affect
HIV patient survival, as mentioned earlier. Therefore,
the results may have been different if these variables
were adjusted along with other variables such as age.

The study’s strength is the use of a large dataset that
includes more than 326052 hospitalized COVID-19 pa-
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tients across Tehran province hospitals and designated
COVID-19 healthcare facilities. In addition, the number
of comorbidities was taken into account in the study
in order to adjust the impact of HIV on the risk of
COVID-19 death. Moreover, the Cox proportional re-
gression model with robust estimator errors was em-
ployed in this study to determine the more accurate
significance of the relationship between variables and
the risk of death from COVID-19. The subgroup anal-
ysis and effect modification were conducted using co-
variates of age and ward. Furthermore, the propensity
score matching method was utilized in this study, which
generally adjusts confounders in a different manner,
so performing such sensitivity analyses could provide
reassurance that the results are not influenced by any
specific method. In contrast, this study has some limi-
tations. The database did not include information about
antiretroviral therapy, viral load, CD4 counts, AIDS
status, and laboratory results. Moreover, a prospective
cohort study using high-quality and reliable data is
needed to estimate the survival rate of patients. Our
study used retrospective cohort data collected by the
Coronavirus Control Operations Headquarters, thus, the
quality of the registered data may be questionable. Ad-
ditionally, COVID-19 disease severity was not spec-
ified in these data, and therefore a subgroup analysis
for the effect of HIV on the death risk could not be
conducted for different degrees of severity. The asso-
ciation between COVID-19 death and HIV infection
was evaluated in hospitalized patients; therefore, results
may differ from studies that included both hospitalized
and non-hospitalized patients. There were relatively few
deaths among COVID-19 patients with HIV, reducing
the power of Cox regression models to adjust more than
one variable in order to evaluate the impact of HIV on
the risk of COVID-19 death.

5. Conclusion

In this large multicenter study, COVID-19 patients
with HIV were more likely to die, regardless of age and
ward. The risk of COVID-19 death was relatively low
after adjusting for age and ward. In order to determine
the true impact of HIV on the risk of COVID-19 death,
it is necessary to take into account factors such as age,
comorbidities, hospital ward, viral load, CD4 count,
and antiretroviral treatment information.
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