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Abstract
Since December 2019, the world healthcare community faced Coronavirus Disease 2019 (COVID-19) caused by a novel coronavirus (SARS-CoV-2). Due 
to the high viral contagiousness and the possible transmission during the pre-symptomatic phase, SARS-CoV-2 progressively spread to several countries. The 
worldwide outbreak of SARS-CoV-2 infection raised concern that people living with HIV infection (PLHIV) may be at high risk of infection and developing severe 
clinical manifestations. Currently, PLHIV patients could be considered particularly vulnerable to COVID-19 due to their immune-compromised status and their 
susceptibility to even opportunist pathogens. However, little is known about the impact of SARS-CoV-2 in PLHIV, particularly about pathogenesis and clinical 
outcomes, because, to the best of our knowledge, only case reports or small case series have so far been published. 

The aim of this narrative review, based on a retrospective analysis of literature data, was to describe the epidemiological, clinical characteristics, diagnostic and 
therapeutical aspects, and possible outcomes of PLHIV with SARS-CoV-2 infection.

Despite the lack of specific studies, PLHIV should not be considered protected from SARS-CoV-2 infection or as having a lower risk of severe disease. Indeed, it is 
unclear if those with low CD4 cell counts, such as naïve HIV-patients, might have worse outcomes than individuals with restored immunity. Moreover, the clinicians 
should pay attention to uncommon clinical onset, manifestation and diagnosis in this cluster of patients. Because neither drug can be considered the first-line choice 
for treating SARS-CoV-2 infection, PLHIV should receive the same treatment approach as the general population.
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Introduction
The Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-

CoV-2) is currently associated with a global pandemic causing 
Coronavirus disease 2019 (COVID-19), first identified in December 
2019 in Wuhan, province of China. The virus was transmitted from 
human to human at an astonishing speed to many countries in the 
world. The spectrum of COVID-19 has ranged from a mild, self-limiting 
respiratory tract illness to severe progressive pneumonia, until acute 
respiratory disease, multi-organ failure, and death. It remains unknown 
what host factors may affect the clinical presentation of COVID-19. 
The severe forms of the illness predominantly occur in older adults (> 
60 years) or with underlying comorbidities (hypertension, diabetes, 
cardiovascular disease, lung disease, and chronic kidney disease) and 
could be correlated with a worse prognosis.

According to currently limited information and clinical expertise, 
people with immunocompromised status, including anti-cancer 
treatment, organ transplantation, immune weakening conditions, and 
poorly controlled Acquired Immunodeficiency Disease Syndrome 
(AIDS), might be associated with increased risk of severe disease 
and death in patients with COVID-19 [1]. A systematic review with 
meta-analysis, analysing various causes of immunosuppression and 
immunodeficiency, concluded that they increased the risk of the severe 
clinical course of COVID-19 without a significant statistical difference [2].

The aim of this narrative review, based on the retrospective 
analysis of literature, was to describe the epidemiological and clinical 

characteristics, therapeutical aspects and possible outcomes of Human 
Immunodeficiency Virus (HIV)-infected patients with the diagnosis of 
SARS-CoV-2 infection.

Prevalence and case reports of SARS-CoV-2 infection in 
people living with HIV

No study reported the proportion of patients with COVID-19 
tested for HIV infection, so It is impossible to evaluate the incidence 
of coinfection between COVID-19 and HIV. Without universal HIV 
testing, it is impossible to calculate the real incidence of coinfection of 
HIV and SARS-CoV-2 [3].

As reported by the Joint United Nations Programme on HIV/
AIDS (UNAIDS), approximately 37.9 million PLHIV worldwide are 
at risk of COVID-19 [4]. Because of antiretroviral therapy (ART) and 
prevention policies, the number of PLHIV over the age of 50 years 
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Peculiar aspects of pathogenesis
Understanding the physiological and immunological processes 

underlying the clinical manifestations of COVID-19 could explain 
possible risk factors, like immunosuppression, and it is essential for 
the identification and rational design of effective therapy. The human 
immune system is involved in the pathological process of COVID-19. 
Both T and B cell responses against SARS-CoV-2 are detected in the 
blood around one week after the onset of COVID-19 symptoms. CD4+ 
T cells are responsible for prime both CD8+ T cells and B cells and 
cytokine production to drive immune cell recruitment. Although 
this pro-inflammatory profile may be an aggravating factor for 
immunopathogenesis, CD4+ T cells have been hypothesised to control 
SARS, as depletion of these cells in mice resulted in slower clearance of 
the virus from the host and severe lung inflammation [16].

According to these pathogenetic observations, HIV-infected 
individuals might be at an increased risk of SARS-CoV-2 infection or 
severe disease, especially individuals with comorbidities, lower CD4 
cell counts, or unsuppressed HIV RNA viral load [17]. Conversely, 
although low CD4 counts were not associated with the incidence of 
COVID-19, immunosuppression did not seem to affect disease severity.

A good clinical outcome in HIV patients could be related to the 
immunosuppressive status. Romanelli A et al. [18] hypothesised that 
patients with impaired 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 
infection. Therefore, a lower active immune status might protect the 
human body from the immune storm following a severe viral attack. 
It could be possible that the activation of the immune system enhances 
the injury caused by SARS-CoV-2 infection, with the patient's worst 
outcome. The activation of the immune system, especially T cells, 
represents a landmark of the histological picture of lung injury related 
to COVID-19. Xu et al. [19] investigated the pathological characteristics 
of SARS-CoV-2 infection by human post-mortem biopsies. They found 
that histological picture of lung injury related to SARS-CoV-2 infection 
is similar to Acute Respiratory Distress Syndrome (diffuse alveolar 
damage, cellular fibromyxoid exudates, desquamation of pneumocytes 
and hyaline membranes). Besides, they analysed the characteristics of 
peripheral CD4 and CD8 T cells. They found a hyperactivated status, 
with an increased concentration of highly pro-inflammatory CCR6+ 
Th17 in CD4 T cells. The authors concluded that the overactivation of 
T cells accounts partially for severe immune injury. 

Zhu et al. [17] reported the first case report of SARS-CoV-2 
infection in a patient with HIV, with a good clinical outcome. Joob et 
al. (Joob and Wiwanitkit, 2020) noted that the patient did not receive 
antiviral therapy for HIV infection before. The last aspect is fascinating 
because it seems that patients never treated for HIV-infection (naïve), 
despite impairment in lymphocyte count and function, can present 
a better clinical outcome during SARS-CoV-2 infection. A possible 
explanation is that in naive HIV infected patients, the uncontrolled 
viral replication causes lymphopenia and alters the immune 
system's hyperactive response to SARS-CoV-2 infection. When the 
antiretroviral treatment started (lopinavir/ritonavir) as management 
of SARS-CoV-2 infections, it could play a double effect: inhibition of 
SARS-CoV-2 replication, facilitating the viral clearance; 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 beginning of the hyperinflammatory state [20].

has increased dramatically, and it is estimated that more than 1/5 of 
PLHIV globally are in this older age group [5]. Also, PLHIV have a 
higher risk of comorbidity than the general population because of 
chronic inflammation and immune activation from HIV, ART side 
effects, and traditional risk factors such as alcohol and tobacco use [6]. 
The prevalence of SARS-CoV-2 infection in HIV-population is similar 
in various published cohorts, about 1%.

Blanco et al. reported the first single-centre experience of 
COVID-19 in patients infected with HIV-1 [7]. Two weeks into the 
COVID-19 outbreak in Spain, 543 consecutive patients with SARS-
CoV-2 infection were admitted, and five of them (0·92%; 95% CI 
0·39-2·14) were HIV positive. Mirò et al. [8] reported that 42 HIV-
infected patients with COVID-19 visited the hospital clinic emergency 
department, 32 (76%) out of 42 subjects were admitted, and only one 
new case of HIV was diagnosed among them. These groups represent 
0.7% of the 5649 patients in the institution's HIV cohort, 1.9% of the 
2215 emergency department visits, and 1.5% of the 2102 hospital clinic 
admissions. A prospective observational study conducted in Madrid 
included all consecutive HIV-infected individuals with suspected or 
confirmed COVID-19 as of 30th April 2020 [9]. The incidence rate 
in HIV-infected individuals was 1.2 % for established confirmed 
COVID-19 and 1.8% for included suspected.

The prevalence of HIV-infected patients with COVID-19 was, 
therefore, similar to the findings of a Chinese survey [10] reporting 0.7% 
of HIV-infected cases with COVID-19 (eight out of 1174), whereas the 
rate of HIV hospital admissions was slightly higher than the 0.8% (42 
of 5700) reported in New York City [11]. Sigel et al. [12] describe a 
cohort of 88 PLHIV with laboratory-confirmed COVID-19 admitted 
in five hospitals in New York City between March and April 2020. 
This PLWHIV - cohort was compared to an HIV-uninfected cohort 
of 405 patients affected by COVID-19 (matching 1 PLHIV  to up to 5 
patients). The authors did not find a significant difference in intensive 
care admission for HIV – cohort, and poor outcomes were similar in 
the two cohorts. Thus they conclude that HIV  was not significantly 
associated with death risk, and no differences were found in adverse 
outcomes associated with HIV infection for hospitalised COVID-19 
patients compared with a similar not HIV group. 

Another large HIV cohort in New York City was described by 
Hsi-en Ho et al. [13]. They collected and analysed all PLHIV data with 
COVID-19 presenting to 5 New York City emergency departments 
between 2nd March 2020 and 15th April 2020. The high prevalence of 
comorbidities and the severity of COVID-19 were similar to reports in 
people without HIV. As the literature suggests, mortality in COVID-19 
was associated with more severe lymphopenia, and it may predict 
COVID-19 severity. All these featuring are confirmed for the general 
population and PLHIV. In this study, the fatality rate among  PLHIV  
affected by  COVID-19 was higher than reported in the literature, and 
it was similar to that described in transplant recipients and those on 
treatment by immunomodulatory agents [14,15]. 

Probably, these reports underestimate the extent of the virus's 
spread in PLHIV because of the low number of completed SARS-
CoV-2 tests and inadequate case reporting across the different areas 
of the world. According to the published cases of coinfection HIV/
SARS-CoV-2 until 23rd March 2021, we resumed the founded clinical 
reported cases in table 1, and below, we described the most significant 
and peculiar aspects of some of them.
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Autor No. patients Age and sex Comorbidities Diagnostic test
Previous 
diagnosis of 
HIV

Antiretroviral regimen Treatment

Vizcarra P et al. [9] 51 (35 confirmed; 
16 suspected)

Mean age of 53.3, 
mainly males

63% least one 
comorbidity

Naso-pharyngeal swab 
RT-PCR positive YES

73% tenofovir containing 
regimen, 22% PI† containing 
regimen

Different treatments

Gervasoni C et al. 
[39]

47 (28 proved and 
19 suspected)

Mean age of 
51±11, mainly 
males

64% least one 
comorbidity

28 patients resulted in 
throat swab RT-PCR 
positive 

YES
80% INI‡-containing regimen, 
11% PI containing regimen, 
42% tenofovir based regimen

Different treatments

Harter G et al.[40] 33
Mean age of 48 
(26-82), mainly 
males (30/33)

60% (20/33)

29 patients resulted in 
nasopharyngeal swab 
RT-PCR positive: 
2 bronchoalveolar 
lavage or sputum

YES 22 tenofovir based regimen; 
4 DRV§ ND*

Shalev N et al. [41] 31
Mean age of 60.7, 
mainly males 
(24/31)

Different (mainly 
hypertension, diabetes 
and obesity)

ND YES Different regimen Different

Childs K et al. [42] 18
Mean age of 52, 
mainly black 
males

Obesity in the 
majority of the 
population

Naso-pharyngeal swab 
RT-PCR positive YES ND ND

Guo W et al. [43] 14
Mean age of 56 
(31-71), mainly 
males (13/14)

Five patients: 
hypertension ND YES ND ND

Suwanwongse K et 
al. [44] 9

Mean age of 58 
(31-76), mainly 
males (7/9)

Different (mainly 
hypertension, diabetes 
and obesity)

Naso-pharyngeal swab 
RT-PCR positive YES Different regimen Different treatment

Ridgway JP et al. 
[45] 8 ND ND ND YES ND ND

Guo W et al. [28] 8 Mean age of 57 
(47.5-61.5) ND ND YES 2 NRTI¶ + 1 NNRTI** ND

Blanco JL et al. [7] 5
Mean age of 38 
(29-49), 3 male 
and 2 transgenders

None in three patients, 
hypothyroidism and 
asthma in the other 
two

Naso-pharyngeal swab 
RT-PCR positive

YES for 4 
patients

Different regimen: two 
patients with Tenofovir/FTC†† 
and DRVc‡‡; two patients with 
ABC§§/ 3TC¶¶/DTG***)

Different, with switch 
ART††† (see review)

Aydin OA et al. [46] 4 Mean age of 37 
(34-44), all male

Different in only two 
cases (first: HBV; 
second: obesity and 
diabetes, BPCO, 
hypertension)

Naso-pharyngeal swab 
RT-PCR positive YES

Different (first: none; second: 
Tenofovir/FTC + DTG; third: 
Tenofovir/FTC + elvitegravir/
cobicistat; fourth: Tenofovir/
FTC + elvitegravir/cobicistat)

Different (first: Tenofovir/
FTC + LPVr‡‡‡, 
azithromycin; second: 
Hydroxychloroquine, 
azitromycin, oseltamivir; 
third: 
Hydroxychloroquine, 
oseltamivir; fourth: 
Hydroxychloroquine, 
azitromycin, oseltamivir)

Riva A. et al [47] 3 Mean age of 60, 
mainly males

Different in only two 
cases (hypertension)

Naso-pharyngeal swab 
RT-PCR positive YES Different, all including DRV Different treatment, with 

switch ART in two cases

Chen J et al. [25] 1 24, male ND Oro-pharyngeal swab 
RT-PCR positive YES 3TC, tenofovir, efavirenz LPVr, interferon 

inhalation

Coleman H et al. [48] 1 55, male asthma Naso-pharyngeal swab 
RT-PCR positive YES Tenofovir/FTC and RAL¶¶¶ ND

Di Giambenedetto S 
et al. [49] 1 75, male hypertension Naso-pharyngeal swab 

RT-PCR positive YES Tenofovir/FTC and RPV§§§

switch ART 
with Tenofovir/
FTC and DRVc, 
hydroxychloroquine, 
sarilumab

Mahmood K et al. 
[50] 1 54, male

Coronary heart 
disease, diabetes 
mellitus

Naso-pharyngeal swab 
RT-PCR positive YES Tenofovir/FTC and DTG hydroxychloroquine

Nakamoto T et al. 
[51] 1 28, male HBV infection ND YES none hydroxychloroquine

Sun LJ et al. [52] 1 37, male ND Naso-pharyngeal swab 
RT-PCR positive YES Tenofovir/FTC and RPV None, because the illness 

was mild

Wang M et al. [23] 1 37, male NO Antibody positive, 
RT-PCR negative NO NO Corticosteroids, 

tocilizumab

Zhao J et al. [24] 1 50, male ND Antibody positive, 
RT-PCR negative YES 3TC, tenofovir, efavirenz

human immunoglobulin, 
methylprednisolone, 
and inhaled interferon 
alpha-2b

Zhu et al. [17] 1 61, male diabetes Naso-pharyngeal swab 
RT-PCR positive NO NO LPVr, γ‐globulin, 

corticosteroids

Table 1. The table resumes the available data about HIV patients with SARS-CoV-2 infection.
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The relationship between HIV-infection naive status, SARS-
CoV-2 infection and clinical outcomes is still unclear but particularly 
interesting. At present, in the literature, do not exist studies that 
investigated this topic. Further studies should clarify the effect of 
immunosuppression on the risk of SARS-CoV-2 infection and clinical 
outcomes.

Peculiar clinical aspects
HIV-infected individuals seemed to be similarly affected by 

SARS-CoV-2 compared with the general population about clinical 
presentation. In line with large-scale studies, fever, myalgia, cough, 
fatigue were typical symptoms of COVID-19. Diarrhoea is an 
uncommon symptom, reported in 3.8% of patients. Since the beginning, 
it was observed that low lymphocyte count was common in SARS-
CoV-2 infected patients and lymphopenia correlated with disease 
severity. Lymphocytes in patients with COVID-19 might gradually 
decrease with the disease progression [21]. Even though HIV infection 
can cause lymphopenia, in PLHIV and COVID-19, lymphopenia was 
frequently detected, as in the general population [22].

Comorbidities were risk factors for COVID-19 in the general 
population, as well as in the HIV-infected population. The mean age of 
PLHIV with confirmed COVID-19 was slightly lower than the general 
population, and most cases occurred at age 50-59 years, whereas in the 
general population, the distribution of COVID-19 was more uniform 
across age group. Comparing the clinical characteristics, treatment or 
outcome, there were no significant differences in individuals with CD4 
counts less than 200 cells per µL with those with recent CD4 counts of 
at least 200 cells per µL [9].

Based on these data, PLHIV may not have a significantly higher 
risk of infection or mortality from SARS-CoV-2.

Peculiar diagnostic aspects
The SARS-CoV-2 virus nucleic acid real-time reverse-transcriptase 

polymerase chain reaction (RT-PCR) test from the nasopharyngeal 
swab is the gold-standard for the diagnosis of SARS-CoV-2 infection 

[23]. The serologic test (antibody IgM and IgG) correlates with the 
adaptive immune response and can indirectly confirm a previous and/
or actual contact with the virus [24].

The use of these diagnostic methods does not differ in the HIV 
population from the general population, even if in literature, there are 
described two atypical diagnostic situations of SARS-CoV-2 in patients 
HIV-infected. Zhao et al. [24] described the case of one patient with a 
previous travel history in the epicentre of COVID-19, Wuhan, China, 
and typical clinical presentation of the disease (fever and interstitial 
pneumonia on computed tomography). The RNA test for SARS-
CoV-2 resulted consistently negative on different samples and various 
occasions, but anti- SARS-CoV-2 antibodies were positive. The authors 
concluded that the serological test, together with the typical clinical 
presentation, could confirm the diagnosis of SARS-CoV-2 infection. A 
potential explanation of this condition is that ART has an anti-SARS-
CoV-2 effect. Another hypothesis is that type I interferon (IFN-I) may 
help suppress SARS-CoV-2 replication. HIV-1 infection can induce 
higher IFN-I levels, which can help to eliminate SARS-CoV-2, thus 
leading to persistently undetectable RNA.

Wang et al. [23] described a similar case of SARS-CoV-2 infection 
in a patient with HIV coinfection not previously diagnosed. The RNA 
test was negative, but the serologic test confirmed the clinical suspect 
during the longer clinical course. The presence of two viruses, HIV and 
SARS-CoV-2, that impaired the immune response could justify the 
longer course of disease with a persistent presence of specific antibody 
in the blood.

Regarding the radiologic aspects of COVID-19 pneumonia, 
computed tomography typical findings are ground-glass opacity, 
followed by consolidation and interlobular septal thickening. Chen 
et al. [25] described a case of atypical presentation of COVID-19 
pneumonia in a patient HIV positive. They showed patchy shadows 
in the peripheral lung, involving the interlobar fissure and quick 
absorption of pulmonary lesions. In this case, the authors supposed 
that tenofovir, as a component of the antiretroviral regimen, could 
positively affect the clinical disease's rapid resolution.

Wu Menghua et al 
[53] 1 49,

female ND Naso-pharyngeal swab 
RT-PCR positive YES

Efavirenz, 
Zidovudine
3TC

Different:
(First: cefuroxime + 
traditional Chinese 
medicine 
second: interferon 
atomization + ribavirin 
+abidol + moxifloxacina

Sigel et al [12] 88
25 females,
63 males

Different (mainly 
hypertension, diabetes 
and obesity

Naso-pharyngeal swab 
RT-PCR positive YES Different:

78% INI, 17% PI

Different:
Hydroxychloroquine 
Azithromycin 
Tocilizumab
Experimental and 
expanded- access agents

Hsi-en Ho et al. [13] 93 26 females,67 
males

Different (mainly 
hypertension, diabetes 
and lung disease, 
asthma, or COPD

Naso-pharyngeal swab 
RT-PCR positive YES

62 of 
89 (69.6%) ART regimen that 
included tenofovir, 
and 12 of 89 (13.5%) were on 
a regimen including a PI

Different:
azithromycin  or  
hydroxychloroquine 
steroids

Toombs et al [54] 3 2 male 1 female

Different:
(mainly T2DM 
Hypertension )

Naso-pharyngeal swab 
RT-PCR positive YES

RAL+ABC/3TC
FTC+TDF+DTG
FTC+TNF+NVP****

Different:
Antibiotics steroids

Marimuthu et al [55] 6 3 males, 2 females 
1 transgender Hypertension Naso-pharyngeal swab 

RT-PCR positive YES
3TC/NVP/AZT††††

EFV‡‡‡‡/3TC/TDF
ATVr§§§§+TDF+3TC

Different:g
Paracetamol, 
vitamin supplements

*not available; †Protease inhibitors; ‡Integrase inhibitor; §Darunavir; ¶ Nucleoside Reverse Trascriptase Inhibitor; ** Non Nucleoside Reverse Trascriptase Inhibitor; †† Emtricitabine; ‡‡ 
Darunavir/cobicistat; §§ Abacavir; ¶¶ Lamivudine; *** Dolutegravir; ††† Antiretroviral Therapy; ‡‡‡ Lopinavir/ritonavir; §§§ Rilpivirina; ¶¶¶ Raltegravir; **** Nevirapine; †††† Zidovudine; ‡‡‡‡ 
Efavirenz; §§§§ Atazanavir/ritonavir.

https://www.google.com/search?rlz=1C1CHBD_itIT900IT900&sxsrf=ALeKk02VHsTq4D8bu4KvAwzdyvQrnUjptA:1616521214567&q=EFV&stick=H4sIAAAAAAAAAONgVuLUz9U3MDNMK8xYxMrs6hYGADfPSRUTAAAA&sa=X&ved=2ahUKEwic_I_m-sbvAhUNDmMBHa3DBxkQmxMoATAfegQIFRAD
https://www.google.com/search?rlz=1C1CHBD_itIT900IT900&sxsrf=ALeKk02VHsTq4D8bu4KvAwzdyvQrnUjptA:1616521214567&q=3TC&stick=H4sIAAAAAAAAAONgVuLUz9U3ME4yNK1axMpsHOIMAKuzzTgTAAAA&sa=X&ved=2ahUKEwic_I_m-sbvAhUNDmMBHa3DBxkQmxMoAjAfegQIFRAE
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Hypothetical therapeutic approach
Knowledge about the efficacy of different antiviral treatments 

against SARS-CoV-2 is evolving rapidly. Local protocols and guidelines 
have been periodically updated, even if the therapeutic approach 
of PLHIV does not differ from the general population until now. 
There was no evidence that any specific antiretroviral drug-affected 
COVID-19 severity. Controversies exist regarding the role of some 
antiretrovirals in preventing or treating SARS-CoV-2 infection. One 
obvious hypothesis as to this apparent lack of HIV-related risk for the 
development of severe or critical COVID-19 is ART's protection. 

Lopinavir (LPV) is a protease inhibitor (PI) previously authorised 
to treat HIV infection. LPV was associated with substantial clinical 
benefit among SARS-CoV infected patients, and it is being studied 
in MERS-CoV infection [26]. Therefore, during the early outbreak 
in Wuhan, China, the antiretroviral regimen was used as an off-label 
treatment for COVID-19. In Thailand, where there is a high prevalence 
of HIV infection and the use of lopinavir/ritonavir is now common, 
Joon et al. [27] reported no case of SARS-CoV-2 infection in PLHIV. 
The authors supposed a protective effect of PI for PLHIV during the 
pandemic. Also, Guo and colleagues [28] reported that no cases of 
COVID-19 had occurred among 199 HIV-infected individuals taking 
ritonavir-boosted lopinavir (LPVr) or integrase inhibitors (INIs). In 
contrast, eight of 947 individuals taking nucleoside reverse transcriptase 
inhibitors (NRTI) plus non-nucleoside reverse transcriptase inhibitors 
(NNRTI) were infected. These observations were not confirmed by a 
randomised controlled trial, including approximately 200 patients, 
quickly performed in China, highlighting that the combination of 
LPVr was not beneficial than the standard of care alone in COVID-19 
management [29]. 

Tenofovir is a nucleotide analogue with activity against DNA 
and RNA-dependent DNA polymerases preventing the viral replication 
[30], and its structure and function are remarkably similar to those of 
Remdesivir. This last drug (also GS-5734) is a monophosphoramidate 
prodrug of an adenosine analogue with a broad antiviral spectrum. In vitro 
study suggested that Remdesivir, Tenofovir and other nucleotide analogues 
were potent drugs with binding-activity on SARS-CoV-2 polymerase [31]. 

Thus, the PLHIV with COVID-19 pneumonia receiving ART may 
have moderate symptoms and display faster improvement than the 
general population and show unconventional radiologic features [25]. 
Ongoing trials assess the role of tenofovir as a potential strategy for 
COVID-19 pre-exposure prophylaxis (NCT04334928).

Analysing the clinical published cases of coinfection HIV/
SARS-CoV-2, we observed that the authors usually did not switch 
the previous ART in PLHIV when SARS-CoV-2 was diagnosed. 
Antiretroviral combinations should not be changed in an attempt 
to treat SARS-CoV-2 infection because, currently, neither drug 
combination is considered as a first-line choice for COVID-19 disease 
in most guidelines for HIV, while changing treatment could lead to 
increased rates of adverse events. However, in five HIV-positive 
patients infected by SARS-CoV-2 reported by Blanco et al. [7], four 
patients resulted in viral suppression with effective ART. Two patients 
had an antiviral regimen containing PI (darunavir-boosted cobicistat, 
DRVc) and two an INI based regimen (dolutegravir, DTG). Only one 
patient was ART naïve. On the day of diagnosis, all patients started 
anti-SARS-CoV-2 treatment containing boosted-protease inhibitor 
based on the hypothetical action against coronavirus's protease. In 
details, three patients received LPVr and two DRVc. Nevertheless, on 
admission, two patients were on treatment with tenofovir alafenamide 

fumarate(TAF)/emtricitabine (FTC) as a backbone, and the other 
two patients with abacavir (ABC)/lamivudine (3TC), following the 
ART switch for SARS-CoV-2, the patients indicated as "patient 2" and 
"patient 4", in previous treatment with ABC/3TC, switched to tenofovir 
disoproxil fumarate (TDF)/FTC. "Patient 3", treated with TAF/FTC, 
also switched the backbone to TDF/FTC. "Patient 1" confirmed the 
previous ART (TAF/FTC/DRVc), and the naïve, "patient 5" started 
the same treatment. Patients on TAF based regimen, on admission, 
had mild SARS-CoV- 2 infections (upper respiratory infection, no 
evidence of abnormal findings at chest-X ray, without clinical and 
laboratoristic alterations) and better clinical outcome. The authors did 
not clarify the reasons for these choices. One can hypothesise that they 
could prefer to avoid the combination of ABC with azithromycin and 
hydroxychloroquine for the higher risk of cardiovascular events derived 
by drug association [3,32] and that they choose tenofovir disoproxil 
difumarate (TDF)  as the backbone in the antiviral regimen, probably 
for structural and functional analogies with remdesivir [33-35]. These 
suggestions are supported by the evidence that  HIV specialists prefer 
to use tenofovir alafenamide fumarate (TAF) for its better safety 
profile (low risk of renal failure in frail patients) [36] and the major 
intracellular concentration [37]. In this report, the authors prescribed 
TDF, possibly for previous better experience combined with LPVr, and 
better interactions with drugs not mentioned in the article [35].

Nelfinavir, another PI, that in the past was prescribed for 
the treatment of HIV infection presents in vitro direct antiviral 
activity against SARS-CoV-2. It inhibits the link of SARS-CoV-2 S 
glycoprotein with endosomal membranes after virion endocytosis, and 
therefore it blocks the fusion of coronavirus with endosomal cells and 
the consequent formation of syncytia. At the moment, there are not 
reported experiences about the use of nelfinavir in clinical practice [38].

Conclusion
Despite the lack of specific studies, PLHIV should not be considered 

protected from SARS-CoV-2 infection or as having a lower risk of severe 
disease. Indeed, it is unclear if those with low CD4 cell counts, such as 
naïve HIV-patients, might have worse outcomes than individuals with 
restored immunity. Moreover, the clinicians should pay attention to 
uncommon clinical onset, clinical pictures and diagnosis in this cluster 
of patients. Globally, because neither drug can be considered a first-line 
choice in most guidelines for treating SARS-CoV-2 infection, PLHIV 
should receive the same treatment approach as that applied to the 
general population. Further well-designed epidemiological and clinical 
trials are needed to elucidate these aspects.

Acknowledgements
None

Author Contributions
All authors equally contributed to writing the article.

Conflict of interest
The authors declare no conflict of interest.

Funding statement
None 

References:
1.	 Zhu F, Cao Y, Xu S, Zhou M (2020) Reply to Comments on 'Co-infection of SARS-

CoV-2 and HIV in a patient in Wuhan city, China'. J Med Virol 92: 1417-1418. 
[Crossref]

https://pubmed.ncbi.nlm.nih.gov/32266995/


Carleo MA (2021) People living with HIV infection and SARS-CoV-2: What do we really know? SARS-Cov-2 infection in HIV patients

Med Res Innov, 2021         doi: 10.15761/MRI.1000182  Volume 5: 6-7

2.	 Gao Y, Chen Y, Liu M, Shi S, Tian J (2020) Impacts of immunosuppression and 
immunodeficiency on COVID-19: A systematic review and meta-analysis. J Infect 81: 
e93-e95. [Crossref]

3.	 Jones R, Nelson M, Bracchi M, Asboe D, Boffito M (2020) COVID-19 in patients with 
HIV. Lancet HIV 7: e383. [Crossref]

4.	 July JUNPoHAJFs. Global HIV statistics. 2017. [Crossref]

5.	 Autenrieth CS, Beck EJ, Stelzle D, Mallouris C, Mahy M, et al. (2018) Global and 
regional trends of people living with HIV aged 50 and over: Estimates and projections 
for 2000-2020. PLoS One 13: e0207005. [Crossref]

6.	 Aberg JA. (2012) Aging, inflammation, and HIV infection. Top Antivir Med 20: 101-
105. [Crossref]

7.	 Blanco JL, Ambrosioni J, Garcia F, Martinez E, Soriano A, et al. COVID-19 in patients 
with HIV: clinical case series. Lancet HIV 7: e314-e316. [Crossref]

8.	 Miro JM, Ambrosioni J, Blanco JL (2020) COVID-19 in patients with HIV - Authors' 
reply. Lancet HIV 7: e383-e384. [Crossref]

9.	 Vizcarra P, Perez-Elias MJ, Quereda C, Moreno A, Vivancos MJ, et al. (2020) 
Description of COVID-19 in HIV-infected individuals: a single-centre, prospective 
cohort. Lancet HIV. [Crossref]

10.	Wei G, Fangzhao M, Yu D, Qian Z, Xiaoxia Z, Pingzheng MJApitdoW, China. A 
survey for COVID-19 among HIV. [Crossref]

11.	 Richardson S, Hirsch JS, Narasimhan M, Crawford JM, McGinn T, et al. (2020) Presenting 
Characteristics, Comorbidities, and Outcomes Among 5700 Patients Hospitalized With 
COVID-19 in the New York City Area. JAMA 323: 2052-2059. [Crossref]

12.	Sigel K, Swartz T, Golden E, Paranjpe I, Somani S, et al. (2020) Coronavirus 2019 
and People Living With Human Immunodeficiency Virus: Outcomes for Hospitalized 
Patients in New York City. Clin Infect Dis 71: 2933-2938. [Crossref]

13.	Ho HE, Peluso MJ, Margus C, Matias Lopes JP, He C, et al. (2021) Clinical Outcomes 
and Immunologic Characteristics of Coronavirus Disease 2019 in People With Human 
Immunodeficiency Virus. J Infect Dis 223: 403-408. [Crossref]

14.	Vizcarra P, Perez-Elias MJ, Quereda C, Moreno A, Vivancos MJ, et al. (2020) 
Description of COVID-19 in HIV-infected individuals: a single-centre, prospective 
cohort. Lancet HIV 7: e554-e64. [Crossref]

15.	Harter G, Spinner CD, Roider J, Bickel M, Krznaric I, et al. (2020) COVID-19 in people 
living with human immunodeficiency virus: a case series of 33 patients. Infection 48: 
681-686. [Crossref]

16.	Tay MZ, Poh CM, Renia L, MacAry PA, Ng LFP (2020) The trinity of COVID-19: 
immunity, inflammation and intervention. Nat Rev Immunol 20: 363-374. [Crossref]

17.	Zhu F, Cao Y, Xu S, Zhou M (2020) Co-infection of SARS-CoV-2 and HIV in a patient 
in Wuhan city, China. J Med Virol 92: 529-530. [Crossref]

18.	Romanelli A, Mascolo S (2020) Immunosuppression drug-related and clinical 
manifestation of Coronavirus disease 2019: A therapeutical hypothesis. Am J 
Transplant 20: 1947-1948. [Crossref]

19.	Xu Z, Shi L, Wang Y, Zhang J, Huang L, et al. (2020) Pathological findings of 
COVID-19 associated with acute respiratory distress syndrome. Lancet Respir Med 8: 
420-422. [Crossref]

20.	Mascolo S, Romanelli A, Carleo MA, Esposito V (2020) Could HIV infection alter the 
clinical course of SARS-CoV-2 infection? When less is better. J Med Virol 92: 1777-
1778. [Crossref]

21.	Lin L, Lu L, Cao W, Li T (2020) Hypothesis for potential pathogenesis of SARS-
CoV-2 infection-a review of immune changes in patients with viral pneumonia. Emerg 
Microbes Infect 9: 727-732. [Crossref]

22.	Wu Q, Chen T, Zhang H (2020) Recovery from the coronavirus disease-2019 
(COVID-19) in two patients with coexisted (HIV) infection. J Med Virol 92: 2325-
2327. [Crossref]

23.	Wang M, Luo L, Bu H, Xia H (2020) One case of coronavirus disease 2019 (COVID-19) 
in a patient co-infected by HIV with a low CD4(+) T-cell count. Int J Infect Dis 96: 
148-150. [Crossref]

24.	Zhao J, Liao X, Wang H, Wei L, Xing M, et al. (2020) Early virus clearance and 
delayed antibody response in a case of COVID-19 with a history of co-infection with 
HIV-1 and HCV. Clin Infect Dis 71: 2233-2235. [Crossref]

25.	Chen J, Cheng X, Wang R, Zeng X (2020) Computed tomography imaging of an HIV-
infected patient with coronavirus disease 2019. J Med Virol 92: 1774-1776. [Crossref]

26.	Chu CM, Cheng VC, Hung IF, Wong MM, Chan KH, et al. (2004) Role of lopinavir/
ritonavir in the treatment of SARS: initial virological and clinical findings. Thorax 59: 
252-256. [Crossref]

27.	 Joob B, Wiwanitkit V (2020) SARS-CoV-2 and HIV. J Med Virol. [Crossref]

28.	Guo W, Ming F, Dong Y, Zhang Q, Zhang X, et al. (2020) A survey for COVID-19 
among HIV/AIDS patients in two Districts of Wuhan, China. [Crossref]

29.	Cao B, Wang Y, Wen D, Liu W, Wang J, et al. (2020) A Trial of Lopinavir-Ritonavir in 
Adults Hospitalized with Severe Covid-19. N Engl J Med 382: 1787-1799. [Crossref]

30.	Grim SA, Romanelli F (2003) Tenofovir disoproxil fumarate. Ann Pharmacother 37: 
849-59. [Crossref]

31.	Elfiky AA (2020) Ribavirin, Remdesivir, Sofosbuvir, Galidesivir, and Tenofovir 
against SARS-CoV-2 RNA dependent RNA polymerase (RdRp): A molecular docking 
study. Life Sci 253: 117592. [Crossref]

32.	Markowicz S, Delforge M, Necsoi C, De Wit S (2014) Cardiovascular risk evaluation 
of HIV-positive patients in a case-control study: comparison of the D:A:D and 
Framingham equations. J Int AIDS Soc 17: 19515. [Crossref]

33.	Chien M, Anderson TK, Jockusch S, Tao C, Kumar S, et al. (2020) Nucleotide 
Analogues as Inhibitors of SARS-CoV-2 Polymerase. bioRxiv [Crossref]

34.	Choy KT, Wong AY, Kaewpreedee P, Sia SF, Chen D, et al. (2020) Remdesivir, 
lopinavir, emetine, and homoharringtonine inhibit SARS-CoV-2 replication in vitro. 
Antiviral Res 178: 104786. [Crossref]

35.	 Johnston R (2021) The first 6 months of HIV-SARS-CoV-2 coinfection: outcomes for 
6947 individuals. Curr Opin HIV AIDS 16: 54-62. [Crossref]

36.	 Jafari A, Khalili H, Dashti-Khavidaki S (2014) Tenofovir-induced nephrotoxicity: 
incidence, mechanism, risk factors, prognosis and proposed agents for prevention. Eur 
J Clin Pharmacol 70: 1029-1040. [Crossref]

37.	Tao X, Lu Y, Zhou Y, Huang Y, Chen Y (2019) Virologically suppressed HIV-infected 
patients on TDF-containing regimens significantly benefit from switching to TAF-
containing regimens: A meta-analysis of randomized controlled trials. Int J Infect Dis 
87: 43-53. [Crossref]

38.	Musarrat F, Chouljenko V, Dahal A, Nabi R, Chouljenko T, et al. (2020) The anti-
HIV drug nelfinavir mesylate (Viracept) is a potent inhibitor of cell fusion caused by 
the SARSCoV-2 spike (S) glycoprotein warranting further evaluation as an antiviral 
against COVID-19 infections. J Med Virol 92: 2087-2095. [Crossref]

39.	Gervasoni C, Meraviglia P, Riva A, Giacomelli A, Oreni L, et al. (2020) Clinical 
features and outcomes of HIV patients with coronavirus disease 2019. Clin Infect Dis 
71: 2276-2278. [Crossref]

40.	Harter G, Spinner CD, Roider J, Bickel M, Krznaric I, et al. (2020) COVID-19 in people 
living with human immunodeficiency virus: a case series of 33 patients. Infection 48: 
681-686. [Crossref]

41.	Shalev N, Scherer M, LaSota ED, Antoniou P, Yin MT, et al. (2020) Clinical 
Characteristics and Outcomes in People Living With Human Immunodeficiency Virus 
Hospitalized for Coronavirus Disease 2019. Clin Infect Dis 71: 2294-2297. [Crossref]

42.	Childs K, Post FA, Norcross C, Ottaway Z, Hamlyn E, et al. (2020) Hospitalized 
Patients With COVID-19 and Human Immunodeficiency Virus: A Case Series. Clin 
Infect Dis 71: 2021-2022. [Crossref]

43.	Guo W, Ming F, Feng Y, Zhang Q, Mo P, et al. (2020) Patterns of HIV and SARS-
CoV-2 co-infection in Wuhan, China. J Int AIDS Soc 23: e25568. [Crossref]

44.	 Suwanwongse K, Shabarek N (2020) Clinical features and outcome of HIV/SARS-CoV-2 
coinfected patients in The Bronx, New York city. J Med Virol 92: 2387-2389. [Crossref]

45.	Ridgway JP, Schmitt J, Friedman E, Taylor M, Devlin S, et al. (2020) HIV Care 
Continuum and COVID-19 Outcomes Among People Living with HIV During the 
COVID-19 Pandemic, Chicago, IL. AIDS Behav 24: 2770-2772. [Crossref]

46.	Altuntas Aydin O, Kumbasar Karaosmanoglu H, Kart Yasar K (2020) HIV/SARS-
CoV-2 coinfected patients in Istanbul, Turkey. J Med Virol 92: 2288-2290. [Crossref]

47.	 Riva A, Conti F, Bernacchia D, Pezzati L, Sollima S, et al. (2020) Darunavir does not 
prevent SARS-CoV-2 infection in HIV patients. Pharmacol Res 157: 104826. [Crossref]

48.	Coleman H, Snell LB, Simons R, Douthwaite ST, Lee MJ (2020) Coronavirus disease 
2019 and Pneumocystis jirovecii pneumonia: a diagnostic dilemma in HIV. AIDS 34: 
1258-1260. [Crossref]

49.	Di Giambenedetto S, Del Giacomo P, Ciccullo A, Porfidia A, De Matteis G, et al. 
(2020) SARS-CoV-2 infection in a highly experienced person living with HIV. AIDS 
34: 1257-1258. [Crossref]

https://pubmed.ncbi.nlm.nih.gov/32417309/
https://pubmed.ncbi.nlm.nih.gov/30496302/#:~:text=The proportion of PLHIV50%2B increased,the largest number of PLHIV50%2B.
https://pubmed.ncbi.nlm.nih.gov/22954610/
https://pubmed.ncbi.nlm.nih.gov/32304642/
https://pubmed.ncbi.nlm.nih.gov/32416770/
https://pubmed.ncbi.nlm.nih.gov/32320003/
https://pubmed.ncbi.nlm.nih.gov/32594164/#:~:text=There was no difference in,and 20%25%2C respectively).
https://pubmed.ncbi.nlm.nih.gov/32394344/
https://pubmed.ncbi.nlm.nih.gov/32346093/
https://pubmed.ncbi.nlm.nih.gov/32160316/
https://pubmed.ncbi.nlm.nih.gov/32243698/
https://pubmed.ncbi.nlm.nih.gov/32085846/
https://pubmed.ncbi.nlm.nih.gov/32293709/
https://pubmed.ncbi.nlm.nih.gov/32196410/
https://pubmed.ncbi.nlm.nih.gov/32401359/
https://pubmed.ncbi.nlm.nih.gov/32335339/
https://pubmed.ncbi.nlm.nih.gov/32270178/
https://pubmed.ncbi.nlm.nih.gov/32285949/
https://pubmed.ncbi.nlm.nih.gov/14985565/
https://pubmed.ncbi.nlm.nih.gov/32187464/
https://pubmed.ncbi.nlm.nih.gov/32222463/
https://pubmed.ncbi.nlm.nih.gov/25394024/
https://pubmed.ncbi.nlm.nih.gov/32251767/
https://pubmed.ncbi.nlm.nih.gov/33165007/
https://pubmed.ncbi.nlm.nih.gov/24958564/#:~:text=Results and conclusion%3A Several predisposing,for development of TDF%2Dinduced
https://pubmed.ncbi.nlm.nih.gov/31330323/
https://pubmed.ncbi.nlm.nih.gov/32374457/
https://pubmed.ncbi.nlm.nih.gov/32407467/
https://pubmed.ncbi.nlm.nih.gov/32394344/
https://pubmed.ncbi.nlm.nih.gov/32472138/
https://pubmed.ncbi.nlm.nih.gov/32459833/
https://pubmed.ncbi.nlm.nih.gov/32697865/
https://pubmed.ncbi.nlm.nih.gov/32462663/
https://pubmed.ncbi.nlm.nih.gov/32382823/
https://pubmed.ncbi.nlm.nih.gov/32347975/
https://pubmed.ncbi.nlm.nih.gov/32325127/
https://pubmed.ncbi.nlm.nih.gov/32501852/
https://pubmed.ncbi.nlm.nih.gov/32501851/


Carleo MA (2021) People living with HIV infection and SARS-CoV-2: What do we really know? SARS-Cov-2 infection in HIV patients

Med Res Innov, 2021         doi: 10.15761/MRI.1000182  Volume 5: 7-7

50.	Mahmood K, Rashed ER, Oliveros E, Chau VQ, Hermle T, et al. (2020) Predisposition 
or Protection?: COVID-19 in a Patient on LVAD Support With HIV/AIDS. JACC Case 
Rep 2: 1337-1341. [Crossref]

51.	Nakamoto T, Kutsuna S, Yanagawa Y, Kanda K, Okuhama A, et al. (2021) A case of 
SARS-CoV-2 infection in an untreated HIV patient in Tokyo, Japan. J Med Virol 93: 
40-42. [Crossref]

52.	Sun LJ, Wong SXL, Gollamudi S (2020) A Case of HIV and SARS-CoV-2 Co-
infection in Singapore. J Acquir Immune Defic Syndr 84: e23-e24. [Crossref]

53.	Menghua W, Xin Z, Jianwei L, Yu Z, Qinwei Y (2020) Case report: one case of 
coronavirus disease 2019 (COVID-19) in a patient co-infected by HIV with a normal 
CD4(+) T cell count. AIDS Res Ther 17: 46. [Crossref]

54.	Toombs JM, Van den Abbeele K, Democratis J, Merricks R, Mandal AKJ, et al. (2021) 
COVID-19 in three people living with HIV in the United Kingdom. J Med Virol 93: 
107-109. [Crossref]

55.	Marimuthu J, Kumar BS, Gandhi PA (2021) HIV and SARS CoV-2 coinfection: A 
retrospective, record-based, case series from South India. J Med Virol 93: 163-165. 
[Crossref]

Copyright: ©2021 Carleo MA. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and source are credited.

https://pubmed.ncbi.nlm.nih.gov/32835275/
https://pubmed.ncbi.nlm.nih.gov/32492188/
https://pubmed.ncbi.nlm.nih.gov/32404716/
https://pubmed.ncbi.nlm.nih.gov/32703286/
https://pubmed.ncbi.nlm.nih.gov/32542706/
https://pubmed.ncbi.nlm.nih.gov/32633846/

	Title
	Correspondence
	Abstract
	Key words
	Introduction
	Prevalence and case reports of SARS-CoV-2 infection in people living with HIV 
	Peculiar aspects of pathogenesis 
	Peculiar clinical aspects 
	Peculiar diagnostic aspects 
	Hypothetical therapeutic approach 
	Conclusion
	Acknowledgements
	Author Contributions 
	Conflict of interest 
	Funding statement 
	References

