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PeoplewithHIV (PWH) are affected by various degrees of
immune deficiency and they often present co-morbidities
and therefore could be at higher peril for complicated
SARS-CoV-2 infection.HIV infection is indeed associated
with more severe COVID-19 and death in Africa than in
North America, while there is less of a difference between
PWH and HIV-negative controls in Europe, Asia, and
South America, probably reflecting the different degree of
viral control and immune reconstitution of PWH in these
regions [1]. In a large South African cohort for instance,
untreated HIV-infected COVID-19 patients were more
likely to die in hospital [2]. Importantly, Cele et al. [3]
documented a chronic SARS-CoV-2 infection in a South
African patient with advancedHIV disease, which evolved
extensive immune escape, thus potentially becoming a
source of a new immune-evasive SARS-CoV-2. There-
fore, for both individual and public health reasons, PWH
are a priority target population for vaccination [4].

How effective are COVID-19 vaccines in inducing
immune responses and protection against SARS-CoV-2
infection in PWH?

A review of 22 studies with 6522 PWH demonstrates
that, after the second dose, seroconversion in PWH was
slightly lower than that in healthy individuals [5]. The
trend to lower immune responses in PWH cohorts
compared with HIV-negative populations are in line with
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reports on other vaccines, for example, against influenza
or hepatitis B virus [6].

Amore detailed analysis in European studies demonstrates
that seroconversion rate, anti-Spike antibodies, and
neutralizing titers in PWH with CD4þ T-cell counts
over 500/ml were comparable with those in healthy
controls, while they were clearly reduced in individuals
with CD4þ T cells below 200/ml, even when these
patients received a fully viral-suppressive antiretroviral
treatment [7–10]. Similarly, South African PWH under
stable treatment but with incompletely suppressed viral
load (under 1000 copies/ml) responded well to full
vaccination with either recombinant Spike protein
(Novavax) or chimp adenovector (Astra-Zeneca) vaccines
but with lower titers [11,12].

The Canadian COVAXHIV Study Team performed
the first study on real-world effectiveness during the pre-
Omicron era, using a test-negative approach in over
21 000 well-treated PWH, vaccinated with two doses of
BNT162b2, mRNA-1273, or ChAdOx1 vaccines. They
found a very similar protection against infection and severe
disease among these PWH as compared to HIV-negative
subjects [13]. Similarly, the single-dose Ad26.COV2.S
vaccine (Johnson & Johnson) showed a good effectiveness
against COVID-related hospitalization and death during
the beta and delta wave in South African healthcare
workers, including those who were HIV-positive [14].
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Obviously, PWH, regardless of their CD4þ T-cell count,
are eligible to receive additional vaccine doses, but what is
the response to boosters?

In a Belgian cohort, a third dose of mRNA vaccine
considerably enhanced SARS-CoV-2 specific humoral
and cellular immunity in PWH. Humoral responses were
similar between PWH and HIV(�) individuals. How-
ever, although SARS-CoV-2 specific IFN-gamma
production increased after the third dose, it remained
significantly lower among SARS-CoV-2 naive PWH
compared with HIV(�) controls [15]. In a Dutch cohort
of PWHwith a hypo-response after a primary vaccination
regimen, an additional dose of mRNA-1273 induced a
robust serological response in 64 of 66 PWH after 1
month, including neutralizing antibodies to wild-type
virus, as well as T-cell responses, regardless of the primary
vaccination regimen or patient characteristics [16]. A
German study found that, after the second and the third
vaccination, the titers of neutralizing antibodies against
wild-type SARS-CoV-2 were slightly reduced in PWH
compared with controls, but the reduction against Delta
and Omicron variants was more pronounced. Despite the
reduced CD4þ T-cell count in the peripheral blood of
PWH, the CD4þ T cellular response to COVID-19
vaccination was preserved. During the follow-up, eight
out of 71 PWH acquired a breakthrough infection (BTI)
after the second dose and six additional ones after the
third dose, but no details on severity were provided [17].

In this issue of AIDS, Lapointe et al. explore [18] the
response to a booster even more extensively in a Canadian
cohort. They showed a similar durability of immune
responses over a 6 months period in PWH under
suppressive treatment as in healthy controls. WT-specific
and Omicron-specific IgG concentrations, ACE2 dis-
placement, and virus neutralization declined at similar
rates among PWH and healthy controls who remained
SARS-CoV-2-naı̈ve. BA.1-specific neutralization was
undetectable in more than 80% of COVID-19 naive
PWH and more than 90% of controls. BTI boosted
antibody concentrations and function significantly above
vaccine-induced levels in both PWH and healthy
controls, though BA.5-specific neutralization remained
significantly poorer than BA.1, suggesting the need for a
second booster in both PWH and healthy controls [18].
Unfortunately, no details on the severity of BTI
is provided.

In conclusion, virally suppressed PWH with high CD4þ

T-cell counts respond well to the primary course of
various COVID-19 vaccines, but those with lower CD4þ

T-cell counts have lower levels of SARS-CoV-2-specific
immune responses. Recent data, including those by
Lapointe et al. in this issue, show that the magnitude and
durability of the response to a booster in PWH with high
CD4þT-cell counts are also rather comparable with those
in healthy controls, while information on SARS-CoV-2
Copyright © 2023 Wolters Kluwer H
specific T-cell responses is apparently inconsistent
between studies [15,17]. Omicron sub-variant responses
were very weak after 6 months in both PWH and
healthy controls.

The data on real-world effectiveness are limited, but both
a Canadian and a South African study in the pre-Omicron
era were reassuring in that PWH do not suffer from more
frequent or more severe COVID-19 BTI than matched
healthy controls after two doses. No clear comparison on
the frequency and severity of BTI after a third dose in
PWH and HIV(–) controls has been described yet.

Since Omicron sub-variants are increasingly escaping
vaccine-induced and infection-induced immunity, PWH
should be advised to take additional sub-variant-adapted
boosters, as soon as they become available. Further studies
in PWH should be performed to elucidate the potential
impact of various immunization strategies in this popula-
tion according to their disease status and outcome [19].
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