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Abstract

People living with HIV (PLWH) are a vulnerable patient population due to their immunosuppressed state and the risks
associated with interruptions in treatment. After the unprecedented start of the COVID-19 pandemic, PLWH experienced
complications involving interruptions in care and treatment, potentially leading to adverse outcomes including reduced rates
of viral suppression, increased hospitalizations, and death. A systematic, comprehensive literature search was completed
using PubMed, Google Scholar, and bibliography review to identify relevant articles related to clinical outcomes of HIV and
SARS-CoV-2 co-infection. Related keywords were used as search terms: “COVID”, “SARS-CoV-2”, “coronavirus”, “HIV”,
“viral load”, “viral suppression”, and “disease severity”. Of the 492 results, 7 systematic reviews and 14 individual studies
were included in the current review of literature regarding COVID-19-related outcomes in PLWH. In total, 2 systematic
reviews and 8 individual studies found an increased rate of mortality, hospitalizations, and/or severe COVID-19 outcomes
in PLWH co-infected with SARS-CoV-2, whereas the other 5 systematic reviews and 6 individual studies concluded PLWH
were not at an increased risk compared to patients without HIV. Regarding viral suppression, 4 of 5 studies found viral
suppression in PLWH was not impacted by the COVID-19 pandemic. The current literature suggests that the morbidity
and mortality associated with SARS-CoV-2 infection in PLWH is complex and involves multiple factors including age and
comorbid conditions; however, there is no clear consensus thus far. In contrast, literature consistently demonstrates that viral
suppression during the pandemic has remained unchanged, potentially due to increased implementation of telemedicine and
multicomponent interventions deployed.
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Introduction an especially vulnerable population due to risks associated

with disruptions in antiretroviral therapy (ART) and com-

The global prevalence of Human Immunodeficiency Virus
(HIV) diagnosis was estimated to be 38 million at the end
of 2019 [1]. With the unprecedented start of the COVID-
19 pandemic, first declared in Wuhan, China in December
2019, people living with HIV (PLWH) reported difficulties
in accessing care, interruption in routine testing and treat-
ment, and economic consequences early on [2, 3]. PLWH are
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plications such as increased substance use and symptoms
of depression and anxiety [4]. Achieving viral suppression
preserves the health of PLWH and prevents transmission.
Delays or interruptions in treatment can cause the develop-
ment of drug resistance rendering certain regimens or com-
ponents of a regimen to be ineffective and limiting future
treatment options. As the pandemic has progressed, the
question of whether PLWH are at an increased risk for mor-
bidity and mortality when co-infected with severe acute res-
piratory syndrome-related coronavirus (SARS-CoV-2) has
been debated. Further, several studies have explored whether
the pandemic has impacted viral suppression in PLWH. The
objective of this manuscript was to review the most current
literature evaluating the morbidity and mortality risk associ-
ated with SARS-CoV-2 infection in PLWH and the impact
the COVID-19 pandemic had on viral suppression.
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Methods

A systematic, comprehensive literature search was per-
formed using PubMed, Google Scholar, and bibliography
review to identify relevant articles related to clinical out-
comes of HIV and SARS-CoV-2 co-infection. For litera-
ture regarding morbidity and mortality, the search included
systematic reviews published between December 1, 2019
and April 16, 2022 and articles published between January
1, 2021 and April 16, 2022. Individual articles were not
reviewed prior to 2021 since the oldest systematic review
included studies published through January 2021. For lit-
erature regarding viral suppression, the search included
individual articles published between December 1, 2019
and April 16, 2022. Related keywords were used as search
terms: “COVID”, “SARS-CoV-2", “coronavirus”, “HIV”,
“viral load”, “viral suppression”, and “disease severity.”
Articles were excluded if they included any persons under
the age of 18 years. Only articles in English were included

in this study. Due to the large difference in HIV preva-
lence and management in other countries, individual arti-
cles with a geographical region of the United States or
Europe were included. However, systematic reviews or
meta analyses included evaluated multinational outcomes.

Results
Study Selection

Figure 1 describes the identification process for the inclusion
of studies [5]. The systematic search of databases generated
an initial total of 1,173 studies. After removing 311 dupli-
cates, 862 remained for initial title review. Initial title and
abstract review led to the exclusion of 818 studies. Full-text
screening resulted in the exclusion of 18 additional studies
due to clinical irrelevance (i.e. did not provide clinically
relevant results pertaining to COVID-19-related morbidity

Records removed before screening:

Duplicate records removed
(n=311)

Records excluded
(n=697)

Records excluded
(n=121)

Reports excluded:

No relevant clinical data (n = 18)
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or mortality in PLWH or viral suppression during the pan-
demic). Thus, a total of 26 studies, 7 systematic reviews or
meta analyses and 19 individual studies, were included in
the current review.

Mortality and Morbidity

Table 1 reviews studies evaluating morbidity and mortality
associated with COVID-19 infection in PLWH. Since the
start of the pandemic, various reviews have sought to exam-
ine co-infection of HIV and SARS-CoV-2 and their related
factors [6, 7, 8, 9, 10, 11, 12]. One such study reviewed 18
case series and reports from China including 76 cases of
SARS-CoV-2/HIV co-infection which found earlier use of
ART to be associated with improved COVID-19 prognosis
[6]. Another review of 36 studies including nearly 4 million
patients with COVID-19, in which 89,343 were co-infected
with HIV, reported that in most of the included studies, all
PLWH completely recovered [7]. Authors also reported that
patients with stage 3 (advanced HIV disease or CD4 count
between 200 and 349 cells/mm3) or 4 (Acquired Immuno-
deficiency Syndrome (AIDS) where the CD4 count is < 200
cells/mm?), or with low CD4 counts (i.e., <350 cells/mm?)
showed less severe symptoms and lower mortality than
patients with less severe disease, possibly due to an inability
to provoke the cytokine storm that causes severe COVID-
19. Additionally, another study including 63 reports of co-
infection, indicated a favorable prognosis for PLWH who
remained adherent to ART [8]. Though, patients with more
comorbidities (i.e., diabetes, hypertension, chronic obstruc-
tive pulmonary disease, etc.) had a poorer prognosis, despite
ART and viral suppression. Both of these early reviews had
limitations including limited statistical reporting, lack of
CD4 counts or viral loads reported, and small sample sizes.

A meta-analysis examined 84 studies and reported a
pooled relative risk [RR] of mortality of 1.23 (95% ClI,
1.02-1.48) when comparing PLWH to patients without HIV
[9]. However, the analysis did not include data to address
whether ART impacted the results. A systematic review
and meta-analysis published shortly after included 14 addi-
tional studies and reported a RR of mortality of 0.96 (95%
CI, 0.88-1.06) for PLWH [10]. Similarly, authors identi-
fied an increased risk of mortality in patients diagnosed
with COVID-19 and co-infected with HIV if comorbidities
such as diabetes, hypertension, or chronic kidney disease
were present. These reviews were limited in that most stud-
ies included unmatched populations. Thus, comparisons
between PLWH and patients without HIV must be inter-
preted with caution.

When assessing the global impact of COVID-19 in
PLWH, the most recent systematic reviews and meta-anal-
yses included 43 studies of 692,032 COVID-19 positive
cases (9,097 in PLWH) and reported a [RR] of mortality

as 1.5 (95% CI, 1.45-2.03) when comparing PLWH to non-
PLWH [11]. Though the studies included geographic regions
outside of the United States and Europe, the increased risk
of mortality was significant globally. Authors also reported
an increased risk of severe COVID-19 (RR 1.14, 95% CI,
1.05-1.24), but the risk was only significant in Africa. The
other review included 44 studies and reported an unad-
justed odds of mortality of 0.81 (95% CI, 0.47-1.41) in 23
studies when comparing PLWH to non-PLWH [12]. After
adjusting for age and sex, the hazard ratio was 1.76 (95%
CI, 1.31-2.35). Authors also reported an increased risk for
hospital admission (OR 1.49, 95% CI, 1.01-2.21). There was
no significant difference in COVID-19 severity (OR 1.28,
95% CI, 0.77-2.13). These reviews also had limitations in
that there was a high between-study heterogeneity and there
was no stratification of analysis according to ART regimen
or CD4 count.

Of fourteen individual studies identified, the aim was to
determine morbidity and mortality associated with HIV and
COVID-19 co-infection [13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25, 26]. Several studies of co-infected patients
found PLWH were at an increased risk of severe COVID-19
outcomes, including hospitalization and ICU admission [19,
20, 21, 22, 23, 24, 25, 26]. Further, patients with CD4 cell
counts less than 200 cells/mm?® and non-suppressed RNA
viral load were at an increased risk of severe COVID-19
outcomes, including hospital admission or death (p =0.039)
[20].

In regard to vaccination status, a retrospective cohort
study published in February 2022 highlighted the differ-
ence in breakthrough infection risks in vaccinated patients
with and without HIV [19]. Authors concluded that PLWH
had a higher rate of breakthrough infection post-vaccina-
tion compared to HIV-negative patients (aIRR 1.33, 95%
CI, 1.18-1.4). The study also included patients with other
disease states known to cause immune dysfunction such as
rheumatoid arthritis and solid organ transplant. The over-
all conclusion was that despite receiving vaccination, those
with these immunocompromising conditions experienced a
higher rate of COVID-19 breakthrough infections.

On the contrary, there were several studies that found
HIV status did not impact COVID-19 outcomes [13, 14, 15,
16, 17, 18]. In an observational study conducted in Spain
published in April 2022, authors concluded that age, not
HIV status, was the only factor that was associated with
moderate-severe COVID-19 [13]. Of the 2,344 PLWH, 158
were co-infected with COVID-19. The severity of COVID-
19 was more pronounced in patients who were older (median
age 56.5 versus 43.8 years) (p <0.001), had a longer dura-
tion of HIV infection (p =0.006), and a history of hepatitis
C (p=0.001). In a recent prospective cohort study, HI'V-
positive status was not associated with mortality (p =0.71),
major adverse cardiac events (p =0.91), COVID-19 severity
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(p=0.86), or length of hospital stay (p=1.0) [14]. Though
COVID-19-related outcomes were not impacted by HIV-
status, authors found PLWH who were hospitalized for
COVID-19 were older (p=0.001) and more likely to have
hypertension (p =0.007) or chronic lung disease (p =0.025).

One prospective, observational study found 28-day
mortality to be similar between PLWH and HIV-negative
patients co-infected with COVID-19 (p=0.16) [22]. How-
ever, interestingly, when statistical analysis was restricted to
patients younger than 60 years of age, there was an increase
in 28-day mortality (aHR of 2.87, 95% CI 1.70-4.84). An
additional study examining 30-day mortality concluded
that PLWH did not experience increased COVID-19 30-day
mortality risk compared to non-PLWH with COVID-19
(p=0.123) [23].

Viral Suppression

Currently, there is limited data available to answer the ques-
tion of whether the COVID-19 pandemic has impacted viral
suppression in PLWH. The pandemic was associated with
interference of accessing HIV care, including the attainment
of necessary laboratory values (i.e., HIV RNA) to assess
maintenance of viral suppression. In the current review, 5
studies were identified that aimed to describe the impact [27,
28, 29, 30, 31]. Studies are described in Table 2.

A small, observational, prospective study conducted in
Bologna, Italy, examined 14 adult PLWH on stable ART
who were co-infected with SARS-CoV-2 between March
1, 2020 and April 15, 2020 [31]. Authors concluded that
COVID-19 infection did not produce a significant effect on
immunologic status or plasma HIV viral load after 8 weeks.

Authors working in a large, urban HIV clinic in San
Francisco conducted two separate analyses to examine the
impact of the pandemic on viral suppression. The first was
an interrupted time series analysis examining viral suppres-
sion and retention-in-care before and after telemedicine was
instituted in response to shelter-in-place (SIP) mandates
[30]. The adjusted odds of non-viral suppression, defined as
viral load > 200 copies/mL, after telemedicine was instituted
was 1.31 (95% CI, 1.08-1.53). Viral non-suppression was
also found to be higher in the 16% of homeless individu-
als, regardless of when telemedicine was instituted. Authors
concluded that measures to counteract the effect of the pan-
demic on HIV outcomes were urgently needed. The second
study was another interrupted time series examining care
engagement (defined as 1 clinic visit per month) and viral
suppression and retention-in-care before and after telemedi-
cine was implemented [29]. However, authors extended the
time period to 5 months before and after telemedicine imple-
mentation rather than 1-2 months. In a total of 85 patients,
there was not a significant difference in viral suppression

SN Comprehensive Clinical Medicine
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or the proportion of patients with clinic visits each month
before and after telemedicine was implemented. Results
drew attention to the need for alternative methods to in-
person HIV care in the setting of the COVID-19 pandemic.

In a quasi-experimental study designed to examine the
impact of the pandemic on viral suppression in PLWH at
a large HIV clinic in Italy, authors also conducted an inter-
rupted time series analysis [28]. The percentage of viral
loads < 50 copies/mL was compared before (January 1,
2016 to February 20, 2020) and after (February 21, 2020
to December 31, 2020) the pandemic. HIV viral loads <50
copies/mL increased from 88.4% before the pandemic to
93.2% after the pandemic. There was also a significant
decrease in the number of patients who had a viral load > 50
copies/mL (p <0.0001), which did not change significantly
after the pandemic started (p=0.811). Authors concluded a
high prevalence of viral suppression was maintained, despite
the COVID-19 pandemic.

Finally, in another interrupted time series analysis,
viral suppression 24 months before SIP was compared to
13 months after [27]. The rate of viral suppression increased
from 81.4% at the beginning of SIP to 89.8% after multi-
component strategies, including proactive patient outreach
and expansion of housing programs, were implemented as a
result of the pandemic (aOR 1.34, 95%, CI 1.21-1.46). This
recent study highlighted the importance of interdisciplinary
collaboration to support underserved patient populations and
maintain improvement in clinical outcomes during public
health crises.

Discussion

Despite the multitude of published studies, there was no
association established between COVID-19 and HIV.
Although there seems to be more studies indicating
increased morbidity and mortality associated with SARS-
CoV-2 infection in PLWH, the studies that published the
contrary cannot be disregarded. There is likely more than
the HIV positivity that determines a patient’s risk. Many
of the earlier studies evaluated comorbidities in addition to
HIV status as a determining factor for negative COVID-19
outcomes. Additionally, PLWH have a multitude of other
factors that may impact how they respond to an infection
with other viruses, such as SARS-CoV-2. One such factor
is the type of ART they are taking. Much of the avail-
able literature fails to stratify patients based on the type
of ART regimen taken, which is an important factor to
consider when drawing conclusions regarding patients’
response to COVID-19. Another important factor is CD4
count. Some studies began to explore this factor, but there
was no concrete data that CD4 count directly impacted
a patient's risk for morbidity or mortality after infection
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with COVID-19. The few studies that acknowledged CD4
counts concluded that lower CD4 counts led to an increase
in COVID-19-related hospital or ICU admission or death
[20, 21]. As CD4 counts directly reflect immune function
in PLWH, this is an area where more evidence is needed.
It is possible the inconsistency in evidence was related
to differing ART and rates of viral suppression in PLWH
included in the studies.

While existing data is uncertain for how HIV status
impacts morbidity and mortality associated with co-infection
with SARS-CoV-2, studies examining how the pandemic
impacted viral suppression reported similar findings. The
earliest study suggested COVID-19 infection had no signifi-
cant impact on HIV viral suppression [31]. Further, authors
working at a large clinic managing HIV in an urban setting
found that after telemedicine was implemented for eligible,
stably housed PLWH, there was no significant difference in
viral suppression [29]. Two additional studies had results
that confirmed previous findings [27, 28]. Since previous
literature suggested the pandemic negatively impacted
patients’ access to care and medications, it is imperative to
question why PLWH did not experience significant reduc-
tions in viral suppression. During the pandemic, telehealth
became crucial in bridging the gap for management of
PLWH allowing continued access to comprehensive care.
Furthermore, the institution of multicomponent strategies
including proactive outreach for linkage to social services
and programs targeted toward the needs of PLWH with
unstable or unpredictable housing was associated with
increases in viral suppression [27]. Perhaps implementa-
tion of telehealth, in combination with continued in-person
visits for specific patients such as those who are homeless
or unstably housed, and avenues for increased collaboration
between healthcare practitioners during this time allowed
for optimal patient care of PLWH to continue, despite the
pandemic. Alternatively, it is possible that viral suppression
was, in fact, reduced in PLWH during the pandemic, but
long-term data is not yet available.

The current review has several limitations, including
overlapping data. Articles published during the window of
time included in the systemic reviews and meta-analyses
were included. However, this was minimized by excluding
studies published prior to January 2021. Systematic reviews
that included studies published outside of the United States
and Europe were also included in order to produce the most
comprehensive review. However, this limits generalizabil-
ity since regional differences affect prevalence, prevention
techniques, and management of HIV. An additional consid-
eration is that a large majority of studies included patients
through early 2021, prior to the time period when COVID-
19 vaccination was widely available and administered. It
is unknown whether studies that found an increased risk in
COVID-19-related morbidity or mortality would have found

SN Comprehensive Clinical Medicine
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the same results if conducted in a later time period when a
majority of patients were vaccinated.

This study adds to the available body of evidence and
includes the most recent literature examining the outcomes
of COVID-19 infection in PLWH and viral suppression
during the pandemic. The risk of morbidity and mortality
associated with COVID-19 infection in PLWH is impacted
by additional factors, such as age and comorbid conditions
[9, 13, 14, 22, 25]. ART and HIV viral suppression poten-
tially play a role as well. Future studies controlling for these
factors need to be performed, especially since newer ART
regimens have higher genetic barriers to resistance and may
reduce the development of AIDS, and thus, immunosup-
pression which can impact COVID-19 associated morbidity
and mortality. An additional area lacking data was the rate
of breakthrough infections and associated morbidity and
mortality following infection with SARS-CoV-2 in PLWH
that have been vaccinated. More studies on this topic would
provide valuable information regarding what steps must be
taken to prevent severe complications in PLWH.

Conclusion

Conflicting literature on the morbidity and mortality of
COVID-19 in PLWH suggests a more complex interplay
between the viruses, where factors such as age and other
comorbidities have more of an impact on outcomes than
HIV. In contrast, literature regarding viral suppression in
PLWH during the pandemic consistently demonstrated a
high prevalence of viral suppression was maintained among
PLWH, despite the COVID-19 pandemic, which may have
been due, in part, to the implementation of telehealth and
other interdisciplinary and multicomponent interventions
deployed during this time of uncertainty. The long-term
effects of COVID-19 remain unknown in PLWH along with
those who are newly diagnosed. Additional studies should
focus on long-term morbidity, mortality, and viral suppres-
sion in these patients.
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