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Abstract 

Introduction: The  COVID-19 pandemic has surrogated the  world and enforced a  massive burden.  
Several risk factors, such as immunosuppression state, were recognized for severe COVID-19. Human 
immunodeficiency virus (HIV) is an immunosuppressing virus that deteriorates people living with HIV 
(PLWH) and makes them vulnerable to pathogens. It is expected that PLWH are more susceptible to 
severe COVID-19; however, research demonstrates conflicting results. This study aimed to provide con-
clusive evidence for the incidence and outcome of COVID-19 in PLWH.  
Material and methods: A comprehensive search of databases, including Cochrane, PubMed/MEDLINE, 
Scopus, and Web of Science was conducted from inception to April 13, 2022. Systematic reviews and 
meta-analysis representing data on the incidence and outcome of COVID-19 in PLWH were included 
in an umbrella review. 
Results: Fever and cough were the most prevalent symptoms. Most research indicated that the mor-
tality rate in PLWH was higher. Commonly prescribed medications included tenofovir disoproxil  
fumarate, emtricitabine, lamivudine, hydroxychloroquine, oseltamivir, arbidol, and remdesivir. PLWH 
had higher C-reactive protein, ferritin, interleukin 6, and D-dimer levels. Most hospitalized PLWH 
suffered from severe symptoms. 
Conclusions: Clinical features of underlying AIDS, antiviral treatments received, other underlying 
comorbidities, and laboratory findings, may affect the mortality risk among COVID-19 patients with 
HIV. However, more studies are needed to evaluate the risk and long-term effects of the COVID-19 
vaccine on the mortality rate of patients with HIV and SARS-CoV-2 co-infection.
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and healthcare systems for better management of this po
pulation. 

Material and methods 

Study design and search strategy 

Databases, including Cochrane, PubMed/MEDLINE, 
Scopus, and Web of Science were searched on April 13, 2022. 
Key words were acquired using medical subject headings 
(MeSH) and from previous studies. Supplementary mate- 
rial 1 provides the complete search strategies for all the da-
tabases, but the search strategy for PubMed was as follows: 

(((((COVID-19 [Title/Abstract]) OR (SARS-CoV-2 
[Title/Abstract])) OR (SARS-CoV2 [Title/Abstract])) OR 
(2019-nCoV [Title/Abstract])) OR (Novel coronavirus Title/ 
Abstract])) AND (((((Human Immunodeficiency Virus  
[Title/Abstract]) OR (HIV [Title/Abstract])) OR (Ac-
quired Immune Deficiency Syndrome [Title/Abstract])) 
OR (Acquired Immune Deficiency Syndrome Virus [Title/
Abstract])) OR (AIDS [Title/Abstract])) Filters: Systematic 
review. 

Inclusion and exclusion criteria 

Systematic reviews and meta-analyses, which discussed 
the incidence and outcomes of COVID-19 in patients with 
HIV were included. 

Exclusion criteria were as follows: 1) original studies or 
any other studies, except for systematic reviews and meta- 
analyses; 2) abstracts or studies without full texts available;  
3) studies on populations rather than HIV, e.g., other immu-
nodeficiencies; 4) studies not related to COVID-19. 

Study selection 

Two reviewers screened relevant records to identify eli
gible systematic reviews and meta-analyses. In case of dis-
agreement, another independent researcher’s opinion was 
considered. Screening process consisted of  two steps; in 
the first step, titles and abstracts of the studies were screened, 
while in the second step, they underwent a full-text screen-
ing, and all eligible studies were included in this review. 

Data extraction 

Studies were distributed between three independent 
reviewers to extract data. Then, another reviewer verified 
the  extracted data to assess their accuracy. Data were en-
tered into a Microsoft Word table consisting of: first author’s 
name, date of  the  study and its type (systematic review or 
meta-analysis), searched databases, number of  included 
studies, population of the study, participants’ sex and their 
comorbidities, outcomes reported, and summary of  other 
significant findings (Table 1) [22-46]. 

Introduction 
The COVID-19 pandemic has surrogated the  world, 

and enforced a  massive socio-economical and health load 
on the  governments and healthcare systems [1, 2]. Up to 
now, many efforts have been made to overcome the  chal-
lenges of  COVID-19. However, complications related to 
COVID-19 remain inspiring to manage [3, 4]. Several risk 
factors were recognized for more severe COVID-19, includ-
ing the  elderly, immunosuppression state, and underlying 
diseases, such as cancer, diabetes, cardiovascular disorders, 
renal failure, and obesity [5-7]. 

Human immunodeficiency virus (HIV) is a well-known 
challenging virus that results in acquired immunodeficien-
cy syndrome (AIDS) [8, 9]. HIV is an immunosuppressing 
virus in nature, and can reduce the count of CD4+ T cells, 
an  essential component of  the  acquired immune system  
[10, 11]. It also deteriorates people living with HIV 
(PLWH) and makes them vulnerable to pathogens, such as 
viruses, bacteria, parasites, and fungi [12]. It is expected 
that PLWH is more susceptible to severe COVID-19 [13];  
however, studies conducted among PLWH infected with 
SARS-CoV-2 show conflicting results. Some surveys re-
ported that HIV infection is not a  comorbidity factor 
in patients with COVID-19, which can be attributed to 
the  sub-maximal intense immune reaction that prevents 
clinical complications of  SARS-CoV-2 [14]. Moreover, 
some of  PLWH are under antiretroviral therapy (ART) 
that has beneficial effects on these patients by inhibiting 
the function of enzymes essential for proliferation and in-
vasion of  HIV. Similarly, it was shown that ART, such as 
nucleoside reverse transcriptase inhibitors (NRTIs), are 
effective medical agents in COVID-19 [15]. Conversely, 
PLWH are expected to face more severe stage of COVID-19 
disease due to the higher rate of comorbidities, such as el-
derly [16], cardiovascular [17], renal [18], and pulmonary 
diseases [19], which are common risk factors to the  se-
verity of  COVID-19. Worldwide, there are about 40 mil-
lion PLWH at present, and living this population during 
COVID-19 pandemic is disputing [20]. Therefore, for 
the  planned purposes, the  optimal allocation of  public 
health interventions, and prioritization of care in the field 
of  scarce resources due to the  epidemic [21], it is neces-
sary to know whether the  number of  PLWH is relatively 
high or not. People without the disease are at higher risk 
for unpleasant consequences if they acquire COVID-19. 
Therefore, knowing how COVID-19 incidence and out-
come of this disease in patients with HIV can help prevent 
its complications is crucial. 

Although there is a  body of  documents regarding 
the  condition of  COVID-19 in PLWH, the  evidence is 
conflicting. Therefore, it is essential to conclude the  data 
and highlight the  importance of  COVID-19 pandemic 
on PLWH. This umbrella review study aimed to investi-
gate the  systematic reviews and meta-analyses conducted 
on the  incidence and outcome of  COVID-19 in patients 
with HIV, to provide conclusive evidence for clinicians  
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protease inhibitors (PI), nucleoside reverse transcriptase in-
hibitors (NRTIs). 

Clinical manifestations 

Seven publications discussed clinical symptoms, of which 
five claimed that fever (ranging from 37.5 to 94%) was the 
most prevalent symptom. Two of  these publications, how-
ever, declared that cough (ranging from 37.3 to 88%) was 
the most prevalent symptom, followed by fever as the second 
most prominent symptom [34, 29]. Dyspnea was listed as 
the  third most prevalent symptom in five different articles 
[29, 32, 34, 36, 41]. According to these articles, less frequent 
symptoms included headaches, myalgia, fatigue [36, 40], and 
respiratory distress [30]. Lastly, the least frequent symptoms 
were gastrointestinal indications, including nausea, abdomi-
nal pain, diarrhea, and loss of appetite [36, 30]. 

Mortality and morbidity 

Although most studies indicated higher mortality rates 
among PLWH [24, 25, 27, 31, 33, 35, 37, 49, 50], some em-
phasized that there is no discernible increase in mortality 
rate among these patients [22, 51]. However, there was a no-
ticeable difference in mortality rates among different coun-
tries. According to one study, HIV infection raised the global 
risk of death from COVID-19 by 2.3-fold compared with in-
dividuals without HIV infection. At the regional level, there 
was no substantial increase in the mortality risk associated 
with COVID-19 among PLWH in Africa or Europe. Howev-
er, according to the included research, a two-fold increase in 
mortality risk was reported in the United States [37]. 

Furthermore, another study claimed that PLWH had 
a greater mortality risk from COVID-19 than HIV-negative 
individuals. In a study from the United States and South Af-
rica, a sub-group analysis revealed that PLWH had a greater 
risk of COVID-19 mortality than those without HIV infec-
tion; however, no significant association was observed in 
the United Kingdom [27]. In addition, another study report-
ed that HIV infection was associated with an increased risk 
of COVID-19 mortality in Asia, Europe, and both the Amer-
icas, but not in Africa [50]. Furthermore, in a  sub-group 
analysis, the mortality rate in the United States and Europe 
showed no significant correlation. According to studies con-
ducted in South Africa, there was a  significant correlation 
between the mortality rate of PLWH and HIV-negative pa-
tients [51]. One study claimed that HIV infection increased 
the risk of death from COVID-19 according to an adjusted 
pooled analysis for age and sex [24]. 

Moreover, chronic liver disease, chronic obstructive pul-
monary disease (COPD), asthma, and HIV comorbidities 
were not substantially related to increased mortality risk [49]. 
On the other hand, some studies claimed that chronic kidney 
disease, diabetes, hypertension, and chronic cardiovascular 
disease were strongly associated with higher mortality in pa-
tients with HIV due to COVID-19 [25, 32-34, 40]. 

Data synthesis 

This was a  qualitative umbrella review, and narrative 
synthesis of data was done through columnar summarizing 
of  extracted data. Quantitative analysis was not available 
due to the diversity of studies and inconsistence reports of 
effect sizes. Therefore, the influence of studies was assessed 
using synthesis without meta-analysis (SWiM) in systema
tic reviews guideline [47] to provide an appropriate report 
of the synthesized data. 

Quality and risk of bias assessment 

Two reviewers independently assessed the quality of stud-
ies included in this umbrella review using the AMSTAR 2 
assessment tool. AMSTAR 2 has a  16-item checklist to re-
view and evidence the quality of systematic review and meta- 
analysis. AMSTAR 2 does not generate an overall score; in-
stead, it is meant to classify studies based on seven critical and 
nine non-critical items (Table 2) [22-46]. Critical domains in-
clude the establishment of a review method prior to conduc-
tion of the study, providing a comprehensive search strategy, 
publication bias of meta-analysis studies, using the risk of bias 
for discussing results, utilizing appropriate statistical analysis 
in meta-analysis studies, applying an appropriate risk of bias 
method, stating excluded studies, and explaining each exclud-
ed study. Studies were categorized as high, moderate, low, and 
critically low. High studies had no or one non-critical weak-
ness, moderate ones had more than one non-critical weak-
ness, low studies had one critical flaw with or without non- 
critical weakness, and critically low studies had more than 
one critical flaw with or without non-critical weakness [48]. 

Results 
After a comprehensive literature search of online data-

bases (Cochrane, PubMed, Scopus, and Web of Science), 277 
studies were initially identified. After removing duplicate 
studies, 183 articles remained for title and abstract evalua-
tion. One hundred fifty-eight articles were subjected to full-
text review. At the full-text screening stage, 133 articles were 
excluded, and the  reasons are listed in the  PRISMA flow 
chart (Figure 1). Following quality assessment, 25 articles 
that addressed the research questions and met inclusion cri-
teria were included in the umbrella review phase. The geo-
graphic distribution of included studies is shown in Figure 2. 

The featured investigations were conducted primar-
ily in the  United States and Europe, followed by Asia and  
Africa. These publications were classified according to their 
sample size, mean age, sex, severity, comorbidities, antiret-
roviral drug therapy, and CD4+ counts (ranging from 10 to  
1,163 cells/mm3). Most COVID-19 cases were diagnosed 
with PCR, serology (IgM and IgG), chest computed tomo
graphy (CT), and according to clinical symptoms. The ma-
jority of patients were receiving antiretroviral medications, 
including integrase strand transfer inhibitors (INSTIs), 
non-nucleoside reverse transcriptase inhibitors (NNRTIs), 
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Treatments 

The majority of patients received ART, and most of ART 
patients were administered LPV/r at the time of COVID-19 
infection [36]. Tenofovir disoproxil fumarate (TDF), emtri
citabine (FTC), lamivudine (3TC), hydroxychloroquine,  
oseltamivir, arbidol, and remdesivir were the most frequent-
ly prescribed medications [29]. Some patients were pre-
scribed various drug combinations, including tenofovir plus 
emtricitabine, and lopinavir plus ritonavir. 

Several studies indicated that antiretroviral treatment 
regimen affected COVID-19 outcome. Patients treated with 
TDF/FTC had the  lowest incidence of COVID-19 diagno-
sis, hospitalization, intensive care unit (ICU) admission, and 
mortality rate [35]. Other studies, however, were unable to 
provide clear evidence of a protective effect of tenofovir and 
darunavir-based ART [38]. 

Azithromycin was the  most frequently prescribed anti
biotic for COVID-19 therapy or prophylaxis against opportu-
nistic infection, followed by sulfonamide. In addition, moxi-
floxacin, meropenem, linezolid, sulbactam/cefoperazone, 
cefixime, and ceftaroline were administered. Several patients 
required anti-inflammatory drugs, such as steroids, interleu-
kin (IL)-6 inhibitors, sarilumab, and tocilizumab. Moreover, 
1% of patients were administered anticoagulant medication, 
including enoxaparin or heparin, whereas 3.5% of patients did 
not receive pharmacological treatment [23, 32, 41, 42]. 

Laboratories 

Two studies reported elevated levels of C-reactive protein 
(CRP), ferritin, IL-6, and D-dimer [40]. Biomarkers indica-
tive of  inflammation, coagulopathy, and tissue injury were 
enhanced proportionately. Liver profile results and effect 
of COVID-19 on these analytes varied considerably. In over 
two-thirds of  studies, serum creatinine levels were within 
normal range. Most patients had normal hemoglobin levels 
and leukocytes, but 50% lacked lymphocytes. Those on ART 
had a much lower viral load than patients who were not on 
ART. The absence of ART was associated with a more severe 
HIV infection and a larger degree of cellular immunological 
malfunctioning. D-dimer and lactate dehydrogenase (LDH)  
levels were elevated in HIV patient groups [32]. 

Hospitalization 

The majority of  hospitalized patients had severe con-
ditions, followed by moderate and mild symptoms [24]. 
The  hospitalization rate and ICU utilization reported by 
studies varied considerably. While some studies suggested 
that the  majority of  PLWH hospitalized with COVID-19 
had a  lower median CD4+ T cell count, 9 trials found no 
correlation between CD4+ T cell count and COVID-19 out-
comes [40]. According to several studies, CD4+ count did 
not affect hospital mortality, and low CD4+ count protect-
ed against hyperimmune response in COVID-19 infection. 
Most PLWH hospitalized did not require supplementary  Fi
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Figure 1. PRISMA 2020 flow diagram of the process of study retrieval

Records identified from: 
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Reports not retrieved (n =0)
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- Papers with the lack of experimental data (n = 107) 

- Other study types (n = 26)

Studies included in review 

(n = 25) 

Reports of included studies 
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Figure 2. Geographic distribution of the studies

oxygen [23, 25, 30, 32, 35, 36]. According to one study, Black 
patients with HIV had a higher risk of death and hospitaliza-
tion from COVID-19 [35]. 

Discussion 
Since December 2019, COVID-19 has been the  largest 

challenge for healthcare systems all over the world. Globally, 

there are approximately 38 million PLWH, with an increased 
risk of contracting COVID-19 and dying from the disease. 
In addition, there are multiple published systematic reviews 
and meta-analyses assessing different aspects of  PLWH 
co-infected with COVID-19. In light of this, it is crucial to 
conduct a holistic review to evaluate and summarize the cur-
rent evidence for different aspects of this population’s care. 
Based on our included studies, we can assess the interactions 
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of COVID-19 with HIV in the co-infected population in 5 
categories. 

Clinical manifestations 

COVID-19 patients often exhibit a  wide range of  sys-
temic and gastrointestinal symptoms, including fever, cough, 
dyspnea, anosmia (loss of smell), ageusia (loss of taste), head-
ache, fatigue, abdominal discomfort, anorexia, diarrhea, and 
nausea [52]. According to the findings of our review, fever, 
cough, and dyspnea were the  most frequently observed 
clinical manifestations of COVID-19 in PLWH [32, 36, 40]. 
This is consistent with the  results of  a  multicenter case- 
series study by Cabello et al. [53], revealing that the  most 
common symptoms among PLWH co-infected with 
COVID-19 were fever (66.1%), cough (66.1%), and dyspnea 
(46.8%). In addition, the  reviewed studies showed that other 
COVID-19 clinical symptoms were less prevalent among 
HIV patients. Research suggest that this is due to PLWH’s 
low level of CD4+ cells and immunosuppressed health con-
dition, which may shield them from the cytokine storm re-
ported in COVID-19 patients [54]. Furthermore, our review 
demonstrated that PLWH were more prone to suffer mental 
health issues during the COVID-19 pandemic [32]. This may 
be because PLWH are a particularly susceptible population, 
and COVID-19-induced distance restrictions further exa
cerbated their vulnerability to mental health problems [55]. 

Mortality and morbidity 

The superinfection of SARS-CoV-2 in individuals with 
underlying HIV infection may lead to an overall higher bur-
den of  morbidity and mortality [31]. It has been reported 
that the clinical characteristics and symptoms of COVID-19 
in people with HIV are not significantly different compared 
with the  general population, and that a  large proportion 
of  such patients remain asymptomatic [56, 57]. However, 
multiple observational studies have shown that HIV patients 
with COVID-19 tend to be affected by a more severe form 
of the disease, higher hospitalization rates as well as higher 
rates of  breakthrough infections after receiving a  vaccina-
tion [25, 33, 35, 57] and even higher likelihood of COVID- 
related mortality [58-60]. This remained true also after ad-
justing for age and sex [24]. 

As shown in the  results section, large population studies 
indicate that geographic distribution may play a  role in de-
termining excess mortality in HIV-positive versus non- 
HIV-positive patients with COVID-19 [27, 50], albeit with 
some controversies [37]. Interestingly, we found a  non- 
negligible degree of inconsistency with regard to the association 
between pre-existing comorbidities and overall mortality risk 
in HIV-positive patients, with some studies reporting higher 
risk in patients with a common disease, such as diabetes, hyper-
tension, or chronic renal insufficiency [25, 32-34], whereas oth-
er authors conversely found that asthma, chronic liver disease, 
and COPD are not associated with any increased risk [49]. This 

remains in line with the existing literature on the topic, which 
overall reports that amongst HIV-positive people infected by 
SARS-CoV-2, four main categories of patients may be recog-
nized at higher risk for adverse outcomes and morbidity: first, 
elderly and more frail patients [61, 62]; second, patients with 
an underlying burden of comorbidities [58, 63]; third, patients 
with a higher degree of immunocompromise, meaning a lower 
CD4+ T cell count [61, 64]; and finally, patients who identify as 
Black or Hispanic [63]. 

Paradoxically, Dandachi et al. [61], who run a  large, 
multicenter, US-based study on behalf of  the  HIV- 
COVID-19 consortium, reported that HIV viral load could 
not be identified as a significant risk factor in their data or 
predictor for the development of a severe form of COVID-19. 
Interestingly, Yang et al. [58] showed that people with 
HIV might show fewer symptoms at the  earlier stages of  
SARS-CoV-2 infection, and speculated that such protec-
tion from the  most serious sequelae of  COVID-19 could 
perhaps be attributable to the  possible anti-SARS-CoV-2 
activity of certain anti-HIV medications (such as tenofovir 
disoproxil fumarate plus emtricitabine). This has also been 
suggested in other observational studies and randomized 
controlled trials [62, 65]. 

An additional potential explanation for these dynamics 
may be that patients with features, such as advanced HIV 
infection, immunosuppression, or high viremia, could 
eventually restrict the  immune dysregulation related to 
COVID-19 and therefore soften the  development of  cyto-
kine storms that have been linked to the severity of the dis-
ease [64]. That said, the authors also claim that an alternative 
hypothesis may simply be the fact that people with HIV and 
mild COVID-19 illness might be underrepresented in light 
of higher chances of stigma, fear of being hospitalized, and 
overall less effective medical coverage, when compared with 
people who do not have a diagnosis of HIV infection [58]. 
As Nomah et al. [64] pointed out, the COVID-19 pandemic 
has highlighted the existing health inequities affecting spe-
cific sub-populations based on their social and economic 
background. When taking care of a COVID-19 patient with 
HIV, it is therefore of utmost importance to properly stratify 
the overall morbidity and mortality risk taking into account 
the afore-mentioned clinical, demographic, and laboratory 
features. 

Treatments 

Our review showed that most PLWH with COVID-19 
co-infection were receiving antiretroviral (ARV) medica-
tions, with LPV/r being the  most prevalent regimen [36]. 
However, our findings were contradictory on the potential 
effectiveness of ARV medications as preventative measures 
against COVID-19 infection in PLWH. Although some re-
viewed studies were unable to provide compelling evidence 
on the  clinical efficacy of  tenofovir and darunavir-based 
ARV therapies against COVID-19, others indicated that 
TDF/FTC-treated HIV patients had less severe COVID-19 
outcomes [38]. This is in line with the findings of another 
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study conducted in South Africa, which indicated that the 
COVID-19 mortality rate of PLWH who were on TDF/FTC 
regimen was lower than that of  PLWH who were receiv-
ing other ARVs [66]. In a similar vein, another study con-
ducted in Spain found that PLWH who received TDF/FTC 
had a  lower risk of  contracting COVID-19 infection and 
being admitted to hospitals than recipients of  other regi-
mens (16.9% and 10.5%, respectively) [62]. However, both 
the  studies were confounded by lower comorbidity rates, 
which may explain the discrepancies between their findings 
and existing literature, given that in those studies, PLWH 
who were TDF/FTC recipients were younger and free of co-
morbidities [62, 66]. 

Laboratories 

The majority of  systematic reviews and meta-analyses 
found that serum levels of  inflammatory markers, such as 
CRP, ferritin, and IL-6 were elevated among HIV patients 
with concurrent COVID-19 [32, 40]. Elevated levels of  in-
flammatory markers among COVID-19 patients have been 
reported by many studies, which could be associated with 
worse outcomes, disease severity, and mortality [67-69]. 
Thus, it seems that the rising trend in serum levels of inflam-
matory markers could be detected among both COVID-19 
patients with and without HIV infection. However, some 
studies demonstrated that serum levels of  inflammatory 
markers were within normal ranges among PLWH with 
COVID-19. It seems that due to HIV-induced immuno-
suppression, the immunological reaction may be depressed 
among these infected patients, which may lead to the pro-
duction of  lower levels of  inflammatory markers, such as 
interleukins and cytokines among PLWH than in patients 
without HIV infection [70]. 

Similar to COVID-19 patients who do not suffer from 
HIV, PLWH may show higher levels of cellular/tissue dam-
age markers, such as LDH, and coagulation markers, such 
as D-dimer during COVID-19 infection [32]. Although 
a  growing body of  evidence has demonstrated that higher 
serum levels of CRP, ferritin, IL-6, D-dimer, and LDH are 
associated with worse COVID-19 outcomes and higher risk 
of mortality, the association between these markers and dis-
ease outcomes among PLWH is not fully understood and 
needs further investigation [67, 68]. 

The serum levels of  hemoglobin and creatinine were 
within normal ranges among most COVID-19 patients with 
HIV infection. It seems that hemoglobin and creatinine levels 
do not change until the  severe end stages of  COVID-19. 
Some studies reported lower levels of  hemoglobin and/or 
higher levels of creatinine among severely ill COVID-19 pa-
tients, which could be associated with worse outcomes and 
mortality [71-73]. 

Lymphopenia is found in majority of  patients infected 
with SARS-CoV-2, which is more prevalent among hospi-
talized patients with severe COVID-19, and could be asso-
ciated with a higher rate of mortality among these patients 
[74, 75]. Similarly, PLWH developing COVID-19, especial-

ly these with a severe form of the disease, may suffer from 
various degrees of lymphopenia, as shown by several stud-
ies [32]. However, little is known about the association be-
tween lymphocyte count and mortality risk among PLWH. 
It is worth noting that HIV causes immune suppression via 
depleting CD4+ lymphocytes. Therefore, some patients with 
HIV infection may suffer from leukopenia and/or lympho
penia, even in the  absence of  other microbial infections. 
Hence, on the one hand, developing viral infections, such as 
COVID-19, may deteriorate the  immune suppression state 
among PLWH, and on the other hand, underlying lympho
penia may lead to the  development of  worse outcomes 
among HIV patients with COVID-19. 

Hospitalization 

Studies showed that majority of  hospitalized patients 
with AIDS suffered from severe COVID-19 [24], and more 
than half of  the  admitted patients required oxygen supple-
mentation during hospitalization [32, 35, 36]. Many studies 
have found that underlying comorbidities are associated with 
an  increased risk of COVID-19 severity and mortality [76]. 
However, it is still unknown if underlying HIV infection 
is associated with a  higher risk of  COVID-19-associated 
mortality among affected patients. While some studies re-
vealed a higher risk of mortality due to COVID-19 in AIDS 
patients [27, 42], others demonstrated that mortality risk is 
comparable between COVID-19 patients with and without 
HIV infection [24, 33]. Thus, data about the  mortality rate 
among AIDS patients suffering from COVID-19 is limited 
and conflicting. In the  one hand, underlying infection with 
HIV seems to increase the  risk of  developing unfavorable 
outcomes, disease severity, and mortality among PLWH who 
acquire COVID-19. On the other hand, it has been suggested 
that since COVID-19 symptoms, severity, and outcomes are 
mainly due to hyperinflammatory state, excess cytokine pro-
duction, and cytokine storm resulting from immune system 
reaction, it seems that AIDS patients whose immune system is 
suppressed may develop mild forms of COVID-19 and suffer 
from less severe symptoms. In addition, some studies evalu-
ated the association between various factors, such as CD4+ T 
cell count, underlying comorbidities, and received treatments, 
with prognosis of COVID-19 among PLWH. However, the re-
sults vary and are conflicting. Thus, further research is needed 
to find risk factors that affect and predict the mortality risk 
among COVID-19 patients suffering from HIV. 

Strengths and limitations 
In this umbrella review, we used a systematic search stra

tegy to compile data from a wide range of prior reviews and 
meta-analyses on the incidence and outcome of COVID-19 
in HIV patients. We explored four electronic databases, con-
ducted an  exhaustive literature search, and assessed a  sig-
nificant number of relevant publications in order to obtain 
credible data from the available literature. The AMSTAR 2 
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assessment tool was then used to assess the quality of includ-
ed reviews and meta-analyses, with a  focus on the  results 
of  publications deemed to be of  moderate to high quality. 
Therefore, the results of this umbrella review are crucial for 
understanding the epidemiology of COVID-19 in HIV pa-
tients, and establishing effective disease preventive measures 
for this population. Our search, however, was confined to 
English-language papers, and other findings may have been 
uncovered if we had looked at literature in other languages 
as well. In light of this, it is recommended that future um-
brella reviews examine papers published in other languages 
on this issue in order to make proper comparisons. 

Conclusions 
The present study showed that patients with HIV infec-

tion are at risk of  acquiring COVID-19, partly due to their 
immunosuppression state. COVID-19 symptoms and pre-
sentations are mainly similar between PLWH and those 
without HIV, with fever, cough, and dyspnea being the most 
prevalent complaints among both patient groups. In addition, 
laboratory test results of  PLWH with COVID-19 may re-
veal elevated inflammatory, coagulative and cellular damage 
markers, and lymphopenia similar to COVID-19 patients 
without underlying HIV. However, the available data regard-
ing COVID-19 clinical course, outcomes, and prognosis are 
still very limited and diverse. It seems that AIDS stage, re-
ceived anti-HIV agents, HIV viral load, CD4+ T cell count, 
underlying comorbidities, ethnicity, and gender may affect 
the  risk of  COVID-19-associated mortality among patients 
suffering from concurrent SARS-CoV-2 and HIV infection. 
Although some studies reported a  higher risk of  mortality 
due to COVID-19 among HIV patients, others demonstrated 
a comparable mortality risk among COVID-19 patients with 
and without underlying HIV infection. It is suggested that fu-
ture studies be conducted in relation to the risk assessment 
and long-term effects of the COVID-19 vaccine on the mor-
tality rate of patients with HIV and SARS-CoV-2 co-infection. 
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