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Abstract

Information on the characteristics and outcomes of HIV patients hospitalized due to COVID-19
coinfection was limited. This was a literature review that was conducted by searching, compiling, and
analyzing various studies focusing on the characteristics and outcomes of HIV patients hospitalized with
COVID-19. The findings of this study indicated that people living with HIV (PLWH) had a higher risk of
hospitalization and poor outcomes. Hospitalized HIV patients with COVID-19 were more prevalent among
males, the elderly, those with comorbidities, and those with low CD4 counts. Common signs and symptoms
included fever, cough, dyspnea, and fatigue or myalgia. Patient outcomes could be unfavorable, especially if
the patient was immunocompromised.
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1. Introduction

Coronavirus Disease 2019 (COVID-19) was first detected in China in December 2019. The cause of
COVID-19 is Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2). This virus, also known as
2019 nCoV, belongs to the coronavirus family and is the seventh known to infect humans. It is believed to be
a zoonotic virus originating from a seafood market in Wuhan, China. The ongoing global COVID-19
pandemic has resulted in high morbidity and mortality rates (Zhu et al., 2020).

Everyone has the potential to be infected with SARS-CoV-2 and experience severe symptoms. Weak
immune conditions increase the risk of severe symptoms, leading to hospitalization, intensive care, ventilator
support, and even death due to COVID-19. HIV is identified as a condition that can lead to worse clinical
outcomes for COVID-19 patients (Diez et al., 2021). People Living With HIV (PLWH) are twice as likely to
be hospitalized due to COVID-19 co-infection compared to non-infected individuals (Puyat et al., 2023). HIV
causes immunosuppression, resulting in a higher risk of severe COVID-19 compared to those not infected
(Mirzaei et al., 2020). HIV impairs the immune system by targeting CD4, and a correlation is observed
between low CD4 counts, lymphopenia, and the severity of the disease in individuals with HIV and COVID-
19 co-infection (Danwang et al., 2022). Low CD4 counts are associated with poor outcomes in HIV patients
with COVID-19 co-infection (Dandachi et al., 2020).
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The relationship between HIV and COVID-19 is still not fully understood. Factors such as male gender,
age 45-75, BMI, diabetes, and chronic cardiac diseases or hypertension can elevate the severity of COVID-19
in individuals with HIV (Bertagnolio et al., 2022; Shapiro et al., 2022).

2. Material and Methods

This is a literature review that is conduct by searching, compiling, and analyzing various studies focusing
on the characteristics and outcomes of HIV patients hospitalized with COVID-19. The sources were cited
from PubMed and Google Scholar. The Search term used for searching were about “HIV”, “COVID-19”,
“Characteristic”, and “Hospitalized”. Studies were included in the review after a series of duplicate removal,
title and abstract screening, and full-text screening.

3. Result and Discussion
3.1. HIV and COVID-19 Coinfection

The clinical interaction between HIV and COVID-19 remains unclear. Research conducted has yielded
conflicting results, with some studies indicating that the outcomes of COVID-19 in individuals living with
HIV (PLWH) are similar or even better than those without HIV infection. However, other studies state that
low CD4 lymphocyte counts and untreated HIV lead to worse outcomes. In summary, individuals with well-
controlled HIV are not at an increased risk of experiencing worse COVID-19 outcomes. Current guidelines
suggest that PLWH may have a higher risk of adverse outcomes compared to those without HIV infection
(Kamis et al., 2021).

The increased risk of severe COVID-19 is based on the assumption that PLWH are more likely to be in an
immunosuppressed state. HIV infection is associated with abnormal humoral and T-cell immune responses,
rendering PLWH susceptible to various opportunistic infections (Mirzaei et al., 2020). Studies conducted by
Kamis et al. (2021) and Barbera et al. (2021) found that older age, low CD4 counts, and comorbidities are
significantly associated with hospitalized HIV patients with COVID-19 coinfection..

3.2. Sign and Symptoms

PLWH who are hospitalized due to COVID-19 may experience various symptoms. According to research
conducted by (Ceballos et al., 2021), the most common symptoms in PLWH with COVID-19 include fever
(88%), cough (69.4%), dyspnea (66.7%), hypotension (50%), fatigue or myalgia (41.7%), and diarrhea
(36.1%). Additionally, PLWH may also experience persistent symptoms such as chest pain, headache, and
abdominal pain, which are associated with inflammatory markers and HIV (Geretti et al., 2020).

3.3. Sociodemographics

References A study conducted by (Ceballos et al., 2021) indicates that (93.5%) of hospitalized PLWH due
to COVID-19 are male, with an average age of 44 years. Furthermore, research conducted by (Geretti et al.,
2020) also found a similar pattern, with (65.1%) of patients being male and a median age of 56 years. A study
by (Ming Jie Lee et al., 2021) also discovered that (61.8%) of patients were male, with a median age of 57
years. These findings suggest that the majority of PLWH hospitalized with COVID-19 are male, but there is
also a significant proportion of female patients.
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3.4, Comorbidity

In general population, the most influential factors contributing to severe illness and mortality in PLHIV
appear to be age and the presence of concurrent health conditions. Common comorbidities observed in PLHIV
hospitalized with COVID-19 include hypertension, cardiovascular disease, diabetes, and respiratory disease
(Ceballos et al., 2021; Geretti et al., 2020; Ming Jie Lee et al., 2021). A multicenter case-series study revealed
that 84.1% of PLHIV hospitalized with COVID-19 had pre-existing comorbidities, with fever, cough, and
dyspnea being the most frequent (Cabello et al., 2021). Additionally, a meta-analysis indicated that PLHIV
with coexisting diabetes, hypertension, cardiovascular disease, and respiratory disease are more prone to
severe COVID-19 outcomes (Wang and Jonas, 2021). Moreover, global data compiled by the World Health
Organization (WHO) suggested that PLHIV often encounter adverse social determinants of health and have a
high prevalence of comorbidities linked to worse COVID-19 outcomes, such as cardiovascular disease, which
may elevate their risk of severe COVID-19 independently of their HIV disease or immune status (WHO.,
2023).

3.5. CD4

The CD4 count of PLHIV who are hospitalized with COVID-19 is a crucial variable to consider when
predicting COVID-19 outcomes. A study from the University of Missouri revealed that PLHIV with a CD4
count of 200 cells/mm3 faced an increased risk of intensive care unit (ICU) admission, mechanical ventilation,
or death (Mounika et al., 2023). Additionally, research conducted by (Shapiro et al., 2022) found an
independent association between a CD4 count <350 cells/mm3, a lower nadir CD4 (<200 cells/mm3), and a
lower CD4/CD8 ratio with the rate of hospitalization. Another study reported that markers of disease severity
in PLHIV hospitalized with COVID-19 were stratified by CD4 count and HIV-1 viral load, with a CD4 count
below 200 cells/uL being associated with greater disease severity (Boswell et al., 2023). (Ming Jie Lee et al.,
2021) also found that the median CD4 count of patients was 352 cells/mm3,

3.6. Outcomes

HIV patients hospitalized due to COVID-19 exhibit different outcomes depending on the patient's immune
status. PLHIV with advanced HIV disease, lower CD4 T-cell counts, or non-suppressed viral loads appear to
be at an increased risk of poor outcomes and death due to COVID-19 (WHO., 2023). In 2020, the in-hospital
mortality rate was higher in PLHIV compared to the control group (27.9% vs. 17.7%). However, in 2021,
there was no significant difference in mortality between the two groups (25.0% vs. 25.1%) (Sales et al.,
2023). A cohort study conducted by (Tesoriero et al., 2021) found that PLHIV were more likely to be
admitted to the hospital and die in the hospital compared to non-PLHIV. Another study reported increased
rates of intensive care unit admission, mechanical ventilation, and mortality in HIV-positive patients, although
these differences were not statistically significant. However, in a study conducted by (Diez et al., 2021), it
was found that well-controlled patients did not experience adverse outcomes.

4. Conclusion
People Living with HIV (PLWH) have a higher risk of hospitalization and poorer outcomes. Hospitalized
HIV patients with COVID-19 are more prevalent among males, elderly, those with comorbidities, and those

with low CD4 counts. Common signs and symptoms include fever, cough, dyspnea, fatigue, or myalgia.
Patient outcomes may be unfavorable if the patient is immunocompromised.
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