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Resumen

Hay muchas preguntas sobre el comportamiento de la enfermedad por coronavirus 2019 (COVID-19) en personas que viven con el virus de la inmunodeficiencia
humana (PVVIH). No esta claro si tienen un mayor riesgo de complicaciones o una mayor mortalidad que la poblacion general. Se comparé el riesgo de infeccion
por sindrome respiratorio agudo severo coronavirus 2 (SARS-CoV-2), riesgo de sintomas graves por COVID-19 y riesgo de mortalidad por COVID-19 de PVVIH con
personas sin virus de inmunodeficiencia humana (VIH). Se realizaron bisquedas en EMBASE, PubMed, Scopus, Cochrane Library, Web of Science, LILACS y SCIELO
desde enero de 2020 hasta marzo de 2021. Se eligieron 22 estudios de cohortes/casos y controles. Se utilizé Software Review Manager 5.4 para el metanalisis. Se
identificé un mayor riesgo de mortalidad (2,07) debido a la COVID-19 entre las personas con el virus de la inmunodeficiencia humana (VIH) en comparacién con
las personas sin VIH. La infeccion por VIH es un factor de riesgo para COVID-19; debe administrarse especialmente a pacientes con carga viral alta, conteo bajo de
CD4 y que actualmente no estén recibiendo terapia antiviral (TAR).
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La infeccion por VIH como factor de riesgo para el COVID 19: Una revisién sistematica y metaanalisis

Abstract

There are many questions about the behavior of coronavirus disease 2019 (COVID-19) in people living with human Immunodeficiency virus (PLHIV). It is not clear
whether they have a higher risk of complications or higher mortality than the general population. The risk of infection of Severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), risk of severe symptoms by COVID-19, and risk of mortality by COVID-19 of PLHIV were compared with people without human im-
munodeficiency virus (HIV). EMBASE, PubMed, Scopus, Cochrane Library, Web of Science, LILACS and SCIELO were searched from January 2020 to March 2021. 22
cohort / case-control studies were chosen. Software Review Manager 5.4 was used for the meta-analysis. An increased risk of mortality (2.07) due to COVID-19 was
identified among people with human immudeficiency virus (HIV) compared to people without HIV. HIV infection is a risk factor for COVID-19; it should be given
special to patients with high viral load, low count CD4 and who are not currently receiving antiviral therapy (ART).
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Introduction

SARS-CoV-2 infection can be asymptomatic or with mild
symptoms, and around 15 to 20% can develop severe co-
ronavirus disease 2019 (COVID-19), presenting hypoxemia,
acute respiratory distress syndrome, multiple organ failure
or death. The main risk factors for developing severe CO-
VID-19 among the general population include advanced age,
hypertension, diabetes, chronic kidney disease, chronic lung
disease, and obesity’.

The pandemic has a dramatic health course and this includes
the approximately 38 million people living with HIV (PLHIV) in
the world. Regardless of the impact of COVID-19 on access to

health services, HIV infection can also increase susceptibility
to SARS-CoV-2 infection, however, the available evidence on
the influence of HIV on COVID-19 is insufficient and inconsis-
tent?. On the one hand, studies have reported that immune
dysfunction due to HIV infection could impose an additional
risk of SARS-CoV-2 infection and increase its severity whi-
le on the other hand, other studies have mentioned that it
could reduce the unwanted immune response, which usua-
lly complicates COVID-19 treatment® A higher prevalence of
comorbidities has also been observed among PLHIV, which
may predispose to unfavorable COVID-19 results. Some an-
tiretroviral drugs have been studied as possible treatments
for COVID-19, but so far there is not enough evidence to re-
commend them systemically in the treatment of this disease’.
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To contribute to the knowledge, it is necessary to summarize
and elucidate whether PLHIV have a higher risk of infection
by SARS-CoV-2 and if they have a worse clinical outcome
than people without HIV.

The main objective of this systematic review and meta-analy-
sis was to compare the risk of SARS-CoV-2 infection, risk of
severe symptoms due to COVID-19, and risk of mortality due
to COVID-19 of PLHIV with people without HIV, according to
the published studies.

Methodology

Information sources

We conducted this Study® according to Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
(Supplementary Table S1)¢7. EMBASE, PubMed, Scopus, Co-
chrane Library, Web of Science, LILACS and SCIELO were
searched from January 1, 2020 to March 31, 2021. In addition,
we searched using the Google Scholar and Medrxiv servers
to identify preprints or associated publications. In addition, a
hand search of the reference lists of included studies, reviews
or other relevant documents was performed. Studies that re-
ported on susceptibility and death from COVID-19 in people
with and without HIV infection were included in the search
and analysis. The search was not limited to study design or
country of publication in order to provide a complete picture.
Articles published in English were adequately translated and
included or excluded during the selection process.

The primary outcome was susceptibility to SARS-CoV-2
among people living with HIV (PLHIV) compared to the HIV
negative population. The secondary outcome was the mor-
tality risk of COVID-19 patients with HIV compared to CO-
VID-19 patients without HIV.

Search strategy

The combination of predefined terms determined by Medical
Subject Headings (MeSH) related to HIV / AIDS ("HIV", "hu-
man immunodeficiency virus", "Human immunodeficiency
virus", "AIDS", "AIDS", "acquired immunodeficiency syndro-
me was used. ") And COVID-19 ("COVID-19", "SARS-CoV 2",
"2019-nCoV", "nCoV", "novel coronavirus").

Selection of studies

We search studies with the following inclusion criteria:

1. Articles that mention the clinical behavior and outcome
of the coinfection between HIV and SARS-CoV 2.

2. Original studies reported in the language of English and
Spanish

3. Studies published between January 2020 to March 2021.

The studies for metanalysis were selected according to the

following criteria based on participants, condition or outco-

me (s) of interest, study design, and context:

1. Participants (population): we included studies invol-
ving people with and without HIV who were tested for
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SARSCoV-2, regardless of age, country or antiretroviral
treatment.

2. Condition or outcome (s) of interest: the primary outco-
me was susceptibility to SARS-CoV-2 among PLHIV com-
pared to their HIV-negative counterparts. The secondary
outcome was COVID-19 mortality risk for PPV compared
to COVID-19 patients without HIV.

3. Study design and context: the studies eligible for analysis
were randomized controlled trials, observational cohorts
(prospective or retrospective), and case-control studies.
We exclude case reports. Inclusion criteria included ar-
ticles that reported the risk ratio (RR) of COVID-19 in-
fection and severity in PPV people compared to people
without HIV, or if a study provided enough information
to calculate the RR of admission. In the intensive care
unit (ICU), mechanical ventilation and death from CO-
VID-19 among PLHIV compared to HIV-negative patients
with COVID-19, studies of Systematic Reviews and Meta-
analyzes related to the research were also included' 2.

We excluded studies with the following criteria:

1. Studies that focused on pathophysiology, genetics, and mo-
lecular perspective that did not mention clinical behavior.

2. Reports such as editorials, letter to the editor, comments
or consensus

3. Studies that did not contain primary data

4. Literature published in a language other than English and
Spanish.

Data extraction

Two investigators individually screened all titles and abs-
tracts according to the inclusion criteria. Articles were coded
as "yes" or "no" for inclusion or exclusion. If both reviewers
coded an article as 'yes' it was included for the full text re-
view, if both reviewers coded 'no’ it was removed from the
subsequent selection process.

During the search, a total of 14,848 articles were identified
from the databases EMBASE, PubMed, Scopus, Cochrane Li-
brary, Web of Science, LILACS, SCIELO; After considering the
inclusion and exclusion criteria, eliminating duplicates, arti-
cles were examined by title and abstracts, finally a total of 59
articles were identified: 12 from systematic review and meta-
analysis™, 48 cohort / case studies- control™*' (Figure 1).

The following information was extracted: year of publication,
sample size, PLHIV characteristics, COVID-19 rates in HIV po-
sitive and negative individuals, COVID-19 severity rates, CO-
VID-19 mortality rates, average age, Last CD4 count <= 200,
viral suppression, antiretroviral treatment, comorbidities.

For the meta-analysis, 22 cohort / case control studies were
included, Software Review Manager 5.4 was used and the
respective Forest Diagrams were constructed with their sta-
tistical parameters.
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After applying the inclusion and exclusion criteria, eliminating duplicates, editorials or articles
without clinical data, the articles were eligible for quantitative synthesis.

|

58 articles:

47 cohort / case-control studies

|

22 cohort / case-control studies

for meta-analysis comparing patients
with and without HIV

Figure 1. Literature search

Results

Risk of SARS-CoV-2 infection, severe COVID-19 symptoms
and mortality among PLHIV and people without HIV®®,

Figures 2,3,4,5 show the data and graphs of the Forest Dia-

gram for:

« Risk ratio of infection by SARS-CoV-2 comparing patients
with and without HIV

« Risk ratio for severe symptoms due to COVID-19 compa-
ring patients with and without HIV

«  Mortality risk ratio for COVID-19 comparing patients with
and without HIV

« Mortality risk ratio (Adjusted) for COVID-19 comparing
patients with and without HIV

- Statistical significance was based on a P value of less than
0.05.

There was an increased risk of SARS-CoV-2 infection among
PLHIV compared to HIV-uninfected people, the RR was 1.17
(95% Cl, 1.15-1.20, n = 7, 12 = 0%). The risk of severe symp-
toms from COVID-19 was comparable between HIV-infected
and HIV-uninfected individuals, with a RR = 0.98 (95% Cl, 0.67-
144, n = 9, 12 = 66%). To further evaluate the role of immune
dysfunction in causing severe COVID-19, the risk rate of seve-
re COVID-19 for patients with impaired immunity (CD4 <350
cells / mm3) can be compared” and found a higher risk in these
patients, this difference is even more significant among people
with a CD4 count below 200 cells / mm3™,

The mortality risk ratio among HIV-SARS-CoV-2 patients
compared to HIV-uninfected COVID-19 patients was RR =
1.02 (95% Cl, 0.83-1.26, n = 17, 12 = 78), but the difference

was not statistically significant. As the included studies also
reported adjusted RR for other covariates such as age, sex
and comorbidities, the results were synthesized separately
and adjusted for the other covariates. A statistically signifi-
cant increase in the risk of mortality was found for patients
coinfected by HIV-SARS-CoV-2, the adjusted RR was 2.07
(95% Cl, 1.73-2.47, n = 3,12 = 0%) (Figure 5, Table 1).

A high Which2 whichs observed for most results, which
means that there is statistical variability between the studies
that are combined; It can come from many sources (more
numerous in observational studies than in experimental de-
signs): characteristics of the study population (for example,
the underlying risk of the effect or different subgroups of
high or low risk), variations in the design of the study (type
of design, selection methods, sources of information, way
of gathering information), different statistical methods and
different adjustment schemes for confounding factors. The
quality assessment of the studies was carried out using the
NOS Assessment Scale, 22 studies included in the meta-
analysis were evaluated (Table 2), 18 studies (82%) were clas-
sified as good quality and 4 studies (18%) of regular quality.

Discussion

Considering only hospitalized patients, Geretti et al (21) com-
pared 122 HIV / COVID-19 coinfected patients with 47,470 HIV
negative controls in a large UK-based study (the ISARIC WHO
CCP study). The PLHIV were relatively younger with fewer co-
morbidities than the HIV-negative cohort. Although the cu-
mulative crude mortality at 28 days was similar between PLHIV
and HIV-negative patients (26.7% vs 32.1%, p = 0.16), after
adjusting for age, PLHIV had a rate of 47% higher mortality.
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Table 1. COVID-19 Risk Ratio among HIV-positive and HIV-negative patients, taken from the Forest Diagrams.

Risk Ratio Confidence Heterogeneity Heterogeneity = Number
interval test, I2 test, Pvalue  of studies
COVID-19 infection 117 1.15-1.20 0% 043 7
Severe symptoms due to
0.98 0.67-1.44 66% 0.003 9
COVID-19 0
Mortality from COVID-19 (Crude) 1.02 0.83-1.26 78% <0,00001 17
M lity fi VID-1
ortality from COVID-19 207 173-247 0% 045 3
(Adjusted)

After adjusting for other variables (gender, ethnicity, age, ba-
seline date, indeterminate / probable acquisition of COVID-19,
10 comorbidities, hypoxia / receiving oxygen at presentation),
HIV was associated with a 69% higher mortality.

A much larger and more recent population study in New York
State, Tesoreiro et al™®, collected information on COVID diag-
noses from across the state (more than 19 million people), so
it should not be Biased by the need for hospitalization, the
risk of mortality once patients were hospitalized was similar
to that of HIV-uninfected people, but taking into account the
increased rates of diagnosis and admission, the standardized
mortality rate for PLHIV was higher than that of the general
population (1.23, 95% ClI 1.13-1.48).

This study identified an increased risk of mortality due to CO-
VID-19 among PLHIV compared to HIV-negative people, af-
ter possible confounding factors; also identified an increased
risk of SARS-CoV-2 infection among PLHIV compared to HIV-
uninfected individuals, revealing the vulnerability of PLHIV to
SARS-CoV-2 infection during this pandemic. This could be
explained by the destruction of T cells in the lung. Similarly
in other tissues, CD4 + T cells were reduced in number in the
lung among PLHIV®2. The presence of HIV in lung tissue also
causes an intense infiltration of HIV-specific CD8 + T cells,
which induces lymphocytic alveolitis®¢4,

According to the study by Lee K W et al, the most com-
mon symptom in PLHIV coinfected with COVID-19 was fe-
ver (71.1%), followed by dry cough (66.3%) and dyspnea
(46%). The most common comorbidity among all PLHIV with
COVID-19 was hypertension (23.9%) followed by diabetes
(12.2%)%.

The present study has several limitations. First, the impact of
potential confounders, such as information on HIV treatment
and patient comorbidities related to COVID-19 treatment
outcomes, must be carefully assessed when estimating rele-
vant COVID-19 outcomes and comparing them. With other
populations. This indicates the convenience of conducting
more observational studies with more representative sam-
ples and higher qualities. Second, studies with adjusted re-
sults only came from the UK and South Africa. Studies of
more diverse geographic regions are needed. Third, it is ob-
served that the population included for the analysis tended

to lean towards patients with good HIV control status. This
limits the extension of the findings to the population whose
HIV infection was not well controlled.

The added value of this study is that the risk of SARS-CoV-2
infection, severe COVID-19 symptoms and COVID-19 morta-
lity among PLHIV compared to HIV-uninfected people were
evaluated. Considering the increased risk of mortality due to
COVID-19 among people living with human immunodeficien-
cy virus compared to people without HIV, it is necessary that
country governments, health care providers and local commu-
nities work together to intensify preventive measures against
COVID-19 and treatment among people infected with HIV. In
the meantime, there is a need to maintain HIV care during the
COVID-19 pandemic such as HIV testing services, secured ART
supplies, and timely connection to HIV treatment if infected.

In conclusion, HIV infection is a risk factor for COVID-19 and it
is important that local health systems pay attention and deploy
sufficient health resources to protect PLHIV from COVID-19.

Special attention should be paid to PLHIV with a high HIV viral
load, low CD4 count, and who are not currently receiving ART.
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Table 2. The quality assessment of the included studies based on the Newcastle-Ottawa Scale (NOS)*

Comparability

lecti m (o]
Sescten Comparability of cohorts on the Ercome

basis of the esigno r analysis

Was
o q Selection of the Demonstration that Sudy Study controls follow-up | Adequacy
Stud ;f the exposed non-exposed Ascertainment | outcome of interest was | controls for Assessment long of follow | Overall | Study
v coho':t coh:r 5 of exposure not present at start of for HIV COVID-19 of outcome | enough for up of score | Quality
study exposure exposure outcomes cohorts
to occur
Davies et al
2020 * * * * * * * * * 9 Good
Huang et al
2020) * * * * * * * * 8 Good
Charre et al 2 .
* * * * * * * 8
(2020)
Geretti et al
2020) * * * * * * * * 8 Good
Bhaskaran et g .
* * * * * * * * * B
al (2020)
Sigel et al
2020) * * * * * * * * 8 Geod
Karmen-
Tuohy et al * * * * * * * 7 Good
(2020)
Gervasoni et Z G
* " * " * * * B
al (2020)
Tesoriero et
| 2020) * * * * * * * * 8 Geod
a
Gudipati et g -
* * " * * * i
al (2020)
Sachdev et .
00 * * * * * * 6 Bxir
a
Chilimuri et 2 .
* * * * * * * * a8
al (2020)
Miyashita et
| 2020, * * * * * * * 7 Good
a
Boulle et al 2 .
* * * * * * * * B
(2020)
Nagarakanti .
t al (2020) ' ) . * * 2 6 Fair
et al
Karim et al 2 .
* * * * * * * * B
(2020)
Hadi et al
2020) * * * * * * * * 8 Good
Parker et al 2 .
* * * * * * * * B
(2020)
Bastos et al .
(2020) * * * * * 5 Fair
Stoeckle et 2 .
* * * * * * * * &8
al (2020)
Cabello et al
2020) * * * * * * * * * 9 Good
DSouza et al 2 .
* * * * * * * * * B
(2020)

*The NOS rating was converted according to the Agency for Healthcare Research and Quality - AHRQ — standards (Good quality: Score 7-9, Fair quality: Score
4-6, Poor quality: Score 0-3)
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