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Why Aren’t People Living with HIV at Higher Risk
for Developing Severe Coronavirus

Disease 2019 (COVID-19)?

Jeffrey Laurence, MD

There is a profound enigma arising from studies
identifying risk groups most vulnerable to severe dis-

ease after infection with severe acute respiratory distress
syndrome-associated coronavirus-2 (SARS-CoV-2), the eti-
ological agent of coronavirus disease 2019 (COVID-19).
These analyses may offer insight into novel interventions,
particularly as seen in the context of HIV infection and its
therapy.

By early May, there were >3.45 million SARS-CoV-2
infections worldwide,1 and this astounding figure is al-
most certainly an underestimate. The test currently used to
document infection, a nasopharyngeal swab in a reverse
transcriptase-polymerase chain reaction assay, is associated
with a false negative rate as high as 30%, possibly due to
respiratory tract sampling error.2 There have been >244,000
deaths.1 Organ dysfunction, particularly progressive respi-
ratory failure and acute kidney injury, is associated with the
highest rates of mortality.3,4 These manifestations have been
linked to a systemic microvascular thrombosis and general-
ized coagulopathy, associated with a marked inflammatory
response and persistent complement activation.5 Severe dis-
ease usually occurs in the setting of certain comorbidities:
obesity, diabetes mellitus, hypertension, advanced age, and
male gender at any age.3,4

Given those risk factors, and the spread of SARS-CoV-2
by close contact, COVID-19 was expected to affect a dis-
proportionate number of people in lower socioeconomic
classes. First, these individuals may be less able to socially
distance because of housing situation, or occupation, or
both. Similar circumstances also facilitate the spread of HIV
worldwide, as highlighted in the discussion of COVID-19,
HIV, and migrant workers in this issue of the journal.6 But
they also suffer a second vulnerability: obesity, diabetes, and
hypertension are prominent health disparities among the
disenfranchised, including people of color.7

What was unexpected is the under-representation of people
living with HIV (PLWH) among severe COVID-19 cases. In
an earlier series from Wuhan, China, only 1.4% involved
PLWH.3 Among 16,749 patients with COVID-19 hospital-
ized in the United Kingdom, 1% involved PLWH, but HIV
did not adversely impact survival.4 A study of 5700 patients
hospitalized with COVID-19 in the New York City area, an
epicenter not only of CoV-2 infection but of HIV as well,

found that only 0.8% involved HIV.8 Finally, in a smaller
series from Barcelona, of the 62 of 543 consecutive patients
with COVID-19 requiring hospital admission, 5 were PLWH:
3 males, 2 transgender, 4 of them on effective antiretroviral
therapy (ART).9 None expired.

One obvious hypothesis as to this apparent lack of HIV-
related risk for the development of severe or critical COVID-
19 is protection afforded by ART. In vitro, ritonavir-boosted
lopinavir suppresses CoV-2 replication, although it had no
impact on COVID-19 in vivo, at least in the setting of severe
disease.10 The recent report of a modest but significant effect
of the antiviral drug remdesivir on CoV-2 has now directed
focus on another ART drug, tenofovir. Hospitalized patients
with COVID-19 and lung involvement who received re-
mdesivir had a 31% faster time to recovery than those on
placebo, 11 days versus 15 days, with a trend to improved
survival.11 Tenofovir, one of the most widely prescribed anti-
HIV medications for both HIV treatment and HIV pre-
exposure prophylaxis, blocks the critical RNA-dependent
RNA polymerase of CoV-2, and it is structurally related to
remdesivir.12

A second insight into the under-representation of severe
COVID-19 among PLWH derives from a different demo-
graphic group also expected to be vulnerable, the cancer
patients. Many of these individuals are treated chronically
with immune suppressive regimens. Yet, although they
comprised 7.2% of the COVID-19 cohort from Wuhan, they
were not over-represented among the severe cases.3 Malig-
nancy was a risk factor for mortality in the U.K. series, but it
was of very modest impact, with a relative risk of 1.19-fold.4

Given that multiple proinflammatory cytokines and innate
immune factors appear to play a dominant role in promoting
severe COVID-19,5,13 it is conceivable that the immune
suppression characteristic of cancer chemotherapy, and the
persistent immune dysregulation that accompanies HIV in-
fection despite effective ART,14 may suppress CoV-2 pa-
thology as well. This hypothesis is supported by a mouse
model of SARS-CoV-1 infection. A mouse-adapted strain of
CoV-1 leads to respiratory dysfunction and death in wild-
type mice, but after genetic knockout of their complement
system, the disease is markedly attenuated.15 This occurred
despite equivalent viral loads in the lung of both types of
mice.15
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In conclusion, although complement and perhaps other
proinflammatory cytokines do not appear to play a major role
in controlling CoV-1 replication, they may have a critical role
in its pathogenicity. This is likely to hold true for CoV-2 as
well. CoV-2 may be much less capable of invoking these
immune responses in the setting of the immune dysregulation
characteristic of HIV/ART or cancer. The leads suggested
by these observations among PLWH or cancer may pro-
vide important insights into the design of novel COVID-19
interventions.
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