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SUMMARY
BACKGROUND: Although much has been studied about the SARS-Cov-2 virus, its effects, and the effectiveness of possible treatments, 

little is known about its interaction with other infectious diseases.

OBJECTIVE: The aim is to study its clinical features and morbidity, and mortality outcomes of COVID-19 patients with HIV/AIDS coinfection.

DATA SOURCES: MEDLINE, Web of Science, Embase, CINAHL, LILACS, Scopus, ClinicalTrials.gov, and Cochrane.

STUDY ELIGIBILITY CRITERIA: Atudies in any language, published after 2019, were describing COVID-19 patients with HIV/AIDS.

STUDY APPRAISAL: JBI Levels of Evidence, Joanna Briggs Institute.

SYNTHESIS METHODS: As shown in the PRISMA flow diagram, two authors separately screened the search results from the obtained 

titles and abstracts.

RESULTS:  Chest CT was observed in patients with pneumonia by SARS-CoV-2 with findings of multiple ground-glass opacities (GGO) in 

the lungs, there is a need for supplemental oxygenation. One patient developed encephalopathy and complicated tonic-clonic seizures; 

four patients were transplanted (two, liver; two, kidneys), one patient developed severe SARS-CoV-2 pneumonia and 30 patients died 

(mortality rate, 11%).

CONCLUSION: HIV did not show any relevance directly with the occurrence of COVID-19. Some studies suggest that HIV-1 infection 

through induction levels of IFN-I, may to some extent, stop the apparent SARS-CoV-2 infection, thus leading to undetectable RNA. 

Moreover, some authors suggest retroviral therapy routinely used to control HIV infection could be used to prevent COVID-19 infection.

KEYWORDS: COVID-19. SARS-CoV-2. HIV. Acquired Immunodeficiency Syndrome. Antiretroviral therapy, highly active.
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INTRODUCTION
The severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2; COVID-19) pandemic is unprecedented 
in scale and speed reaching several countries, affecting 
countless individuals and causing thousands of deaths 
around the world. Since HIV infection is a common 

disease, the concurrence between HIV infection and 
SARS-CoV-2 can become an important and frequent con-
cern. Therefore, nowadays, it seems essential to clarify 
whether the HIV infection could alter the clinical course 
of  SARS-CoV-2 infection1-3.

As the outbreak grew to a pandemic, many centers world-
wide raised the concern that immunocompromised patients 
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may be at high risk of developing severe respiratory disease 
(COVID-19)4-6. Patients immunosuppressed for various rea-
sons have effects on humoral and cell-mediated immunity 
and neutrophil function, increasing the risk of severe infec-
tions caused by viral agents, such as adenovirus, rhinovirus, 
norovirus, influenza virus, and respiratory syncytial virus4,6. 
Many of these latter viruses, including coronaviruses, impli-
cate the host response as an important contributor to the dis-
ease process; in this respect, dysregulated and excessive innate 
immune responses appear particularly important drivers of 
tissue damage during infection7,8. These aspects may be rele-
vant when it comes to infection of an immunocompromised 
host, potentially protected by a weaker immune response 
against the infection.

However, curiously reviewing the mortality and mor-
bidity reports published on severe acute respiratory syn-
drome (SARS), middle-east respiratory syndrome (MERS), 
and more recently on COVID-19, immunosuppression is 
not mentioned as a risk factor for more severe disease or 
mortality coronaviruses when compared with the general 
population, both children and adults1,3,9. Mascolo et al.9 
proposed a hypothesis that could explain the interac-
tion between HIV infection and the clinical course of 
 SARS-CoV-2 infection. The latter suggests that patients 
with conditions that impair the state of the immune system, 
as immunosuppression for solid organ transplantation or 
HIV infection, could be protected against severe clinical 
manifestations, despite the susceptibility to  SARS-CoV-2 
infection9,10. 

This fact could be explained by the activation of the 
immune system, especially T cells, which represent a land-
mark of the histological picture of lung injury related to 
COVID-199. Additionally, the antiretroviral treatment 
started (lopinavir/ritonavir, LPV/r) as management of 
SARS-CoV-2 infections, and it could play a double effect: 
inhibition of SARS-CoV-2 replication, facilitating the viral 
clearance and inhibition of HIV replication that could allow 
a slight activation of the immune response, just enough to 
contrast the SARS-CoV-2 infections without the begin-
ning of the hyperinflammatory state9,10. Furthermore, the 
antiretroviral (LPV/r) administration could be useful for a 
potential and not yet confirmed direct anti-SARS-CoV-2 
antiviral effect9-11.

There is much to be clarified about the existing immu-
nological interactions between HIV and SARS-CoV-2, and 
further studies are urgently required to face this lack of data. 
For this reason, this study aims to clarify the clinical features 
and morbidity and mortality outcomes of patients with coin-
fection COVID-19 and HIV/AIDS.

METHODS
This study adhered to PRISMA guidelines12. The review 

was not registered in PROSPERO, and corresponding authors 
were not contacted due to time constraints. Ethical approval 
was not required for this type of study.

Literature Search Strategy
Eligible studies were identified by searching the following 

databases: MEDLINE, Web of Science, Embase, CINAHL, 
LILACS, Scopus, ClinicalTrials.gov, Cochrane, and Google 
Scholar. The studies were identified by a literature search of 
databases following medical subject heading (MESH) terms: 
(COVID-19 OR severe acute respiratory syndrome coronavi-
rus 2 OR SARS-CoV-2) AND (Human Immunodeficiency 
Virus OR HIV OR Acquired Immune Deficiency Syndrome 
Virus OR Acquired Immunodeficiency Syndrome Virus OR 
AIDS Viruses OR AIDS Virus).

Reference lists of the identified publications for additional 
pertinent studies were reviewed. Three researchers (KSM, 
ACS, and LASS) searched for articles published between 
December 2019 and July 2020, considering the first case of 
COVID-19 was registered in the city of Wuhan, China, in 
December 201913.

Inclusion Criteria
Studies meeting the following criteria were included: (a) all 

the studies that were describing patients affected by the SARS-
CoV-2/COVID-19 and with HIV/AIDS, for example, primary 
case reports, case series, observational studies, randomized con-
trolled trials, and others, (b) there were no language restrictions 
while selecting the studies, and (c) studies published after 2019.

Selection of Studies
The authors KSM and LASS separately screened the search 

results using the titles and abstracts. Duplicate studies and 
reviews were excluded. The author ACS contributed along with 
the first two went through the full text articles to determine 
whether the studies meet the inclusion criteria. Discrepancies 
were resolute for author AKG. The selection of the studies was 
summarized in a PRISMA flow diagram (Figure 1).

Data Collection and Analysis
Various characteristics of the eligible studies were extracted, 

including the first authors’ last names, year of publication, 
location of the study (country), study design, primary 
objective, level of evidence, patients (population), signals 
and symptoms, mean patients age, patient outcome, labo-
ratory tests, and treatment. Standardized data extraction 
forms were specifically being created for this review, and 

http://ClinicalTrials.gov


Medeiros, K. S. et al.

129
Rev Assoc Med Bras 2021;67(Suppl 1):127-156

the results were entered into a database. All data entered 
were double-checked.

Quality of Evidence
The quality of included studies was assessed using New 

Joanna Briggs Institute (JBI) Levels of Evidence, developed by 
the JBI Levels of Evidence and Grades of Recommendation 
Working Party (October 2013)14.

RESULTS

Selection of Relevant Studies
The virtual searches retrieved a total of 733 studies (302 

from PubMed, 123 from Web of Science, 156 from Embase, 
25 from CINAHL, 06 from LILACS, 74 from ClinicalTrials.
gov, 22 from Scopus, and 25 from Cochrane). Excluding dupli-
cates (24), 709 articles were selected. After evaluating the title 

Figure 1. Flow diagram of the search for eligible studies of COVID-19 and HIV/AIDS. CENTRAL=Cochrane Central Register 
of Controlled Trials.

http://ClinicalTrials.gov
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and abstract, 668 additional articles were excluded. For the 
41 studies that had full-text analysis, 30 met the eligibility 
criteria for this study and were later included in the review. 
The PRISMA flow diagram for selecting available studies is 
given in Figure 1.

The characteristics of the included studies are shown in 
Table 1. The number of participants in each study ranged 
from 1 to 51. The articles were published in China15-17,21,31,37,43, 
Spain18,23, Uganda19, Turkey20, Germany22, New York33,34, 
Austria25, the United States24,25,32,40,41, Italy27,29,44, Japan28, 
Cyprus30, Chicago35,38, the United Kingdom36,39, and Singapore42 
in 2020, although COVID-19 was described in 201913. All the 
articles were in English.

Study Designs
A total of 28 articles were case reports or case series (level of 

evidence 4.d)15,16,18-22,24-44 and two were cohort studies (level of evi-
dence 4.b)17,23. Thus, the studies included in this review have 
low levels of evidence according to our classification.

Study Characteristics
In total, 266 patients coinfected with HIV and COVID-19 

were included, of whom 209 were men and 57 were women. 
In the case studies, male patients were 24 and 75 years old15,16. 
Before the observational study, the median age of patients (n=8) 
was 57.0 years (47.5–61.5)17.

Clinical Manifestations
The principal clinical manifestations were fever, coughing, 

shortness of breath, diarrhea or gastrointestinal symptoms, and 
pneumonia, as shown in Figure 2. The study by Guo et al.17 
showed that till March 3, 2020, 6 of the COVID-19/HIV 
patients were considered mild cases, 1 was severe, and 1 was a 
critical case who died. In the study with 33 patients presented 
by Härter et al.22, mild clinical cases were 25/33 (76%), severe 
in 2/33 cases (6%), and critical in 6/33 cases (18%), with 3/33 
both patients with known comorbidities. Two other cases of 
similar deaths were reported by Gervasoni et al.29 The first was 
a 47-year-old overweight patient, but without known comor-
bidities, needed mechanical ventilation, and the second had 
cardiovascular disease plus a recent diagnosis of lung cancer 
during hospitalization.

There have also been reports of deaths in other studies. 
Aydin et al.20 related the patient, who had potential comor-
bidities such as obesity, diabetes, hypertension, and chronic 
obstructive pulmonary disease (COPD), refused to undergo 
regular treatment for the comorbidities. In the series of cases 
presented by Suwanwongse and Shabarek33, all 9 patients men-
tioned had comorbidities and 7 died – 4 due to hypoxemic 

respiratory failure and 3 due to septic shock and multiple 
organ failures. In the study by Shalev et al.34, of the studied 31 
patients, 8 died, of these 4 were above 65 years old, and the 
other 4 were between 50 and 65 years old. At the time of death, 
four of them were not ordered to perform cardiopulmonary 
resuscitation maneuvers. One patient required intubation and 
mechanical ventilation in the ICU and died of multiple organ 
failure caused by COVID-19 pneumonitis36. Childs et al.39 
mentioned 18 patients in their study, of these 5 died with a 
mean hospital stay until 8 days, with an interval of 3 and 28 
days until death. Okoh et al.40 reported 27 patients observed 
in their study and 2 died, who were elderly and had multiple 
coexisting conditions complicated by septic shock and multi-
organ dysfunction syndrome.

Diagnosis
Clinical and epidemiological information are the important 

factors in the investigative process. Thus, as a travel history for 
COVID-19 epicenters, direct or indirect contact with persons 
suspected or confirmed of SARS-CoV-2 infection was decisive 
on the front line against COVID-19 in the control, treatment, 
and care as in diagnosis16,17,19,21,22,24,26,29,35,41-43.

Even though the patients had some main distinctive 
manifestations of COVID-19, the SARS-CoV-2 tests using 
reverse transcriptase polymerase chain reaction (RT-PCR) 
were persistently negative in different samples at various 
times during the hospitalization period16,21,24,25,30,37,38,44. 
The principles of the diagnostic methods were nasopharyn-
geal swabs for RT-PCR15,16,18-35,37,44, nucleic acid test (NAT) 
of  SARS-CoV17, laboratory test19,20,22,24,31,37,39,40,42-44, chest radi-
ography24,27,29-31,34,38,39, computed tomography (CT) of the 
chest15-18,20,21,24,28,29,37,41,43,44, brain magnetic resonance imag-
ing (MRI) with and without contrast41, electrocardiogram 
(ECG)41, sputum, aspiration of the lower respiratory tract23, 
or bronchoalveolar lavage22.

Patients’ Outcomes
The principal patients’ outcomes were as follows:
• Mild lymphopenia with a lymphocyte count of 1.1 × 

109/L15,18,20,21,28,31,33,34,36,37,39,41,44;
• Low CD4+ T-lymphocyte percentage15-17,21-23,28,29,33,34,36,38,39;
• The chest CT indicated the SARS-CoV-2 pneumonia 

with findings of multiple ground-glass opacities (GGO) 
in lungs15,16,20,21,23,25,27-31,33,34,37-39,41,43,44;

• On supplemental oxygen, arterial blood gas analy-
sis revealed: pH 7.41, PCO2 37.4 mmHg, PO2 63.9 
mmHg, and HCO3

− 23.4 mmol/L15,21,25,34,38,44;
• Thirty patients died, so the mortality rate was 

11%17,20,22,29,33,34,36,39,40;
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• One patient developed encephalopathy and compli-
cated tonic-clonic seizures41;

• Four patients were transplanted, two of them for liver25,26 
and other two for kidney35,36;

• One patient developed severe SARS-CoV-2 pneumonia30.

DISCUSSION
Coronavirus disease 2019 (COVID-19) has spread rap-

idly around the world since the first reports from Wuhan, 
China, in December 2019, and the outbreak was charac-
terized as a pandemic by the WHO on March 12, 202013. 
Approximately 37.9 million people living with HIV-2 
are at risk of infection with SARS-CoV-2, which causes 
 COVID-19 infection45.

Several studies have summarized the clinical characteristics 
of COVID-19, and some studies have reported that the pri-
mary chronic diseases, such as hypertension, atherosclerosis, 
and diabetes, the patients have had previously, may relevant 
to the severity of the disease7-10. However, until now, none of 
the study has been conducted to evaluate the morbidity and 
severity of COVID-19 in HIV/AIDS. Assuming that patients 
are with compromised immunity and also in a chronic disease 

Figure 2. Clinical manifestation of patients with COVID-19 and HIV/AIDS.

state, HIV/AIDS patients were presumed to be at a higher risk 
of getting infected by the novel virus for their susceptibility to 
even opportunistic pathogens17.

Recently, Zhao et al.16 reported the first case of  COVID-19 
with HIV-1 and HCV coinfection. Although the test of 
SARS-CoV-2 RNA was persistently negative on the different 
specimens at various times, the plasma  anti-SARS-CoV-2 
antibody was positive. The authors believed that one poten-
tial explanation is that the patient who was taking anti-
HIV-1 agents had been reported to have anti-SARS-CoV-2 
effects46. These data are consistent with the notion that some 
anti-HIV-1 agents may have preventive and/or therapeu-
tic effects against SARS-CoV-2. Another possibility is that 
the activated type I interferon (IFN-I) may help suppress 
SARS-CoV-216.

Zhu et al.15 also reported on an identified unique severe 
case involving coinfection of SARS-CoV-2 and HIV. CT indi-
cated SARS-CoV-2 pneumonia with findings of multiple GGO 
in bilateral lungs, after oral therapy with an anti-HIV drug, 
LPV/r 400/100 mg per dose twice daily for 12 days, as was 
advised by the Chinese health authority for the treatment of 
SARS-CoV-2 infection, and moxifloxacin 400 mg once daily 
for 7 days, γ-globulin 400 mg/kg once daily for 3 days, and 
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methylprednisolone 0.8 mg/kg once daily for 3 days through 
the intravenous route. The patient showed a marked clinical 
and radiological improvement, and the patient was in stable 
condition and discharged.

Guo et al.17 conducted a more extensive study to find out 
the risk factors of COVID-19 in HIV/AIDS patients and eval-
uated the role of antiretroviral therapy (ART) in preventing 
or treating COVID-19. This study found that in the HIV/
AIDS population, all of those combined  COVID-19 patients 
had relatively normal CD4 counts, which indicated a rela-
tively normal immune function, factors such as the gender, 
of the CD4 counts, or the HIV-VL, or the ART regimen did 
not show any relevance with the occurrence of COVID-19. 
None of those COVID-19/HIV patients took remdesivir, 
LPV/r-based ART regimen, which seemed to support the 
use of LPV/r in pre-exposure prophylaxis (PrEP) and cope 
with COVID-1917. 

The results of these findings are conflicting, on the one 
hand, some authors suggested that an immune system debil-
itated probably facilitates the dominant infection, or more 
accurately, causes the pathological changes to give rise to 
the symptoms. On the other hand, other authors also indi-
cated that a compromised immune system with a lower CD4 
count levels might waive the clinical symptoms. Considering 
that there were a lot of asymptomatic SARS-COV-2-infected 
individuals being reported, although we do not have effective 
strategies to screening all of the HIV/AIDS patients, we may 
speculate that some of them may be infected but present with 
no symptoms. This finding probably supports the hypothesis 
that a lower active immune status might protect the human 
body from a severe viral attack other than the immune storm, 
such as SARS and MERS17.

The elaboration of this review evidenced that few studies 
exist on this topic and that lot of gaps still need to be filled. 
The fact is that the studies point out one possible influence of 
HIV-1-induced immune dysfunction on the immune responses 
to and clearance of SARS-CoV-2; at the same time, HIV did 
not show any relevance with the occurrence of COVID-19. 
On the contrary, some studies have shown that HIV-1 infection 
through the induction levels of IFN-I may, to some extent, stop 
the apparent SARS-CoV-2 infection, thus leading to persistently 
undetectable RNA. Besides that, some authors suggested that 
retroviral drugs routinely used to control HIV infection could 
be used to prevent the infection by COVID-19. Future studies 
are needed to prove these possibilities15-17.

Remdesivir, LPV/r, ribavirin, arbidol, and chloroquine, 
and others have already been tried in COVID-19 treatment, 
and remdesivir is now under a registered clinical experiment. 
The combination of protease inhibitor, LPV/r, was proved to 

target both HIV and coronaviruses, and the national guide-
lines for diagnosis and treatment of COVID-19 (from the 1st 
to 6th) also suggested to treat patients with LPV/r. The exact 
effect of LPV/r in treating the SARS-CoV-2-caused disease 
still needs more observation. Nevertheless, since HIV/AIDS 
patients might take LPV/r as a routine of the ART, it provides 
a natural study object to observe whether LPV/r can be used 
as PrEP for SARS-CoV-2, like the PrEP for HIV. These peo-
ple were not infected by HIV, but were at high risks and sug-
gested to take the antiretroviral drugs every day to prevent 
the infection11,12.

However, in 2018, only 62% of adults and 54% of children 
living with HIV in low- and middle-income countries were 
receiving lifelong ART. Besides that, not everyone can access 
HIV testing, treatment, and care. Therefore, this is worrying47. 

The potential limitations of the present study include few 
number of cases, the shorter follow-up time, and lack of clini-
cal trials proving that the use of retroviral drugs as prophylaxis 
for COVID-19 is safe. The latter limitations serve as an incen-
tive for the production of clinical trials with a larger number of 
patients and with a longer follow-up time, as well as the pro-
duction of randomized clinical trials that assess the safety and 
the effectiveness of antiretroviral drugs. 

CONCLUSION
This review points to the existence of conflicts regard-

ing the results obtained in the studies evaluated in this 
study. Some authors pointed out one possible influence of 
 HIV-1-induced immune dysfunction on the immune responses 
to and clearance of SARS-CoV-2, although the HIV did not 
show any relevance directly with the occurrence of  COVID-19. 
Some studies suggested that HIV-1 infection through the 
induction levels of IFN-I may, to some extent, stop apparent 
SARS-CoV-2 infection, thus leading to persistently undetect-
able RNA. Besides that, there is an assumption that retroviral 
drugs routinely used to control HIV infection could be used 
to prevent the infection by COVID-19.
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