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Never say “never the twain shall meet”: Combining
antiretroviral therapy and RNA vaccine to obtain an
adequate humoral immune response in people living
with HIV
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Development and worldwide access of safe and effective
RNA-based SARS-CoV-2 vaccines against COVID-19
have garnered immense interest. Despite this scientific
tour de force, the journey from vaccine discovery to global
immunity against COVID-19 remains a significant chal-
lenge.

Host factors associated with reduced vaccine efficacy
and durability are well established and include older age
in adults, chronic inflammation, CMV latent infection
and immunosuppression.1 These factors hamper vac-
cine response with limited elicitation of antibody titers
and reduced T-cell response, in relation with low thymic
output and a restricted naÿve T-cell repertoire. In paral-
lel, solid organ transplant recipients and patients receiv-
ing immuno-chemotherapies for cancer also presented
a lower COVID-19 vaccine response.2,3

Information on COVID-19 vaccine immunogenicity
and immune response durability in people living with
HIV (PLWH) is not yet established, as these persons
were mostly excluded from large prospective vaccine
studies.

PLWH represent a distinctive group among immu-
nosuppressed patients. HIV infection is characterized
by a reduction of the number of CD4 T-cells, predomi-
nantly the mucosal protective CD4 T-helper 17 (Th17)
cells that are rapidly infected and depleted from the
digestive track and to a lessen extend from the respira-
tory track. Such immune damage alters epithelial bar-
rier, resulting in microbial translocation and systemic
inflammation that further induce T-cell activation.
Although long-term antiretroviral therapy (ART)
prompts CD4 T-cell recovery, some immune defects
persist such as immune activation, low CD4/CD8 ratio
and risk of developing inflammatory non-AIDS comor-
bidity. As cell-mediated immunity, including CD4
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helper T-cells, has emerged as a critical contributor to
the COVID-19 vaccine response, the influence of com-
bined immunosuppression and immune activation in
PLWH remains a poorly addressed question.

A handful number of studies have investigated
responses to COVID-19 vaccines in PLWH. An observa-
tional study involving 14 PLWH on ART assessed the
anti-Spike antibody titres following two doses of mRNA
vaccines. Encouragingly, immunogenicity was not dif-
ferent from previous results in HIV-uninfected partici-
pants, suggesting that mRNA vaccination should
succeed in PLWH with viral suppression, regardless of
their CD4 T-cell count.4 However, a German study
found lower anti-Spike IgG titres and neutralising activ-
ity 35 days after two doses of a mRNA vaccine in 55
ART-treated PLWH compared to controls.5

In this issue of The Lancet Regional Health − Europe,
Lombardi et al. assessed in a single clinical site in
Milan, Italy, the immunogenicity of the mRNA-1273
vaccine among PLWH.6 A total of 71 adult PLWH out-
patients were prospectively enrolled in February 2021.
Participants were on suppressive ART, with CD4 T-cell
counts greater than 500 cells/mL. The two doses of
mRNA-1273 vaccine were administrated 28 days apart.
Anti-Spike antibody titres and neutralising antibody
activity were used as a readout of immunogenicity, col-
lected 28 days after the first and the second vaccine
doses. Individuals without HIV, mostly health care
workers, were recruited as controls. Early findings
assessed a month after the second vaccine dose showed
similar anti-Spike antibody titres and neutralising anti-
body activity in the two groups. Conversely to the line in
the Rudyard Kipling poem: The Ballad of East and West
“never the twain shall meet”, herein, the combination
of the twain (two), ART and vaccine, led to an immuno-
genic response that was not different from HIV-unin-
fected control. This observation in PLWH on ART is
very encouraging at least for the first two months follow-
ing the first dose of vaccine.
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However, the study did not address vaccine effec-
tiveness and durability of humoral, nor cellular
immune response, key factors for real life vaccine
success. Recent data in French health care workers
indicate that post-vaccination antibody titer decreases
faster in vaccinated people than in COVID-19-
infected individuals who then received vaccination.7

On the other hand, Alrubayyi et al. showed in Lon-
don, UK, that antibody and specific T-cell responses
to SARS-CoV-2 infection were comparable between
PLWH and negative subjects, and persisted 5-7
months following mild COVID-19 disease. Impor-
tantly, the magnitude of specific T-cell responses was
associated with the naÿve CD4 T-cell pool size and
the CD4/CD8 ratio in PLWH. Moreover, PLWH with
CD4 T-cell count below 200 cells/mL, a threshold for
increased risk of AIDS, may not respond well
and durably to vaccine, as previously reported for
other vaccines.1 These findings highlight the impor-
tance of CD4 T-cells in a successful vaccine response
and that sub-optimal immune reconstitution,
even on ART, could hinder vaccine responses to
SARS-CoV-2.5,8

Vaccine response might, in any population, wanes due
to developments of variants escaping T-cells and antibody
selective immune pression (i.e.: antigenic drift)9 and to
short-lived immune memory for SARS-CoV-2, which is
not a virus with obligate viremic spread .

To address long-term benefit of COVID-19 vaccines
in PLWH, we need to establish large prospective cohorts
to assess level and durability of humoral and cellular
immunogenicity to current and future variants, com-
bined with their safety and tolerability.10
Declaration of interests
The authors declare no conflict of interest.
Contributors
Dr. Jean-Pierre Routy wrote the manuscript with assis-
tance from St�ephane Isnard, PhD.
References
1 Royston L, Isnard S, Lin J, Routy JP. Cytomegalovirus as an Unin-
vited Guest in the Response to Vaccines in People Living with HIV.
Viruses. 2021;13(7).

2 Kamar N, Abravanel F, Marion O, et al. Assessment of 4 Doses of
SARS-CoV-2 Messenger RNA-Based Vaccine in Recipients of a Solid
Organ Transplant. JAMA Netw Open. 2021;4(11):e2136030.

3 Fendler A, Shepherd STC, Au L, et al. Adaptive immunity and neu-
tralizing antibodies against SARS-CoV-2 variants of concern follow-
ing vaccination in patients with cancer: The CAPTURE study. Nat
Cancer. 2021;2:1321–1337.

4 Ruddy JA, Boyarsky BJ, Bailey JR, et al. Safety and antibody
response to two-dose SARS-CoV-2 messenger RNA vaccination in
persons with HIV. AIDS. 2021;35(14):2399–2401.

5 Jedicke N, Stankov MV, Cossmann A, et al. Humoral immune
response following prime and boost BNT162b2 vaccination in peo-
ple living with HIV on antiretroviral therapy.HIV Med. 2021.

6 Lombardi A, Butta GM, Donnici L, et al. Anti-spike antibodies and
neutralising antibody activity in people living with HIV vaccinated
with COVID-19 mRNA-1273 vaccine: a prospective single-centre
cohort study. Lancet Reg Health Eur. 2021:100287.

7 Dimeglio C, Herin F, Da-Silva I, Porcheron M, Martin-Blondel G,
Chapuy-Regaud S, et al. Post-vaccination SARS-CoV-2 antibody
kinetics and protection duration. Clin Infect Dis. 2021.

8 Alrubayyi A, Gea-Mallorqui E, Touizer E, et al. Characterization of
humoral and SARS-CoV-2 specific T cell responses in people living
with HIV. Nat Commun. 2021;12(1):5839.

9 Yewdell JW. Antigenic drift: Understanding COVID-19. Immunity.
2021;54(12):2681–2687.

10 Costiniuk CT, Singer J, Langlois MA, et al. CTN 328: immunogenic-
ity outcomes in people living with HIV in Canada following vaccina-
tion for COVID-19 (HIV-COV): protocol for an observational cohort
study. BMJ Open. 2021;11(12): e054208.
www.thelancet.com Vol 13 Month February, 2022

http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0001
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0001
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0001
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0002
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0002
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0002
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0003
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0003
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0003
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0003
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0004
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0004
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0004
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0005
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0005
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0005
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0006
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0006
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0006
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0006
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0007
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0007
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0007
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0008
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0008
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0008
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0009
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0009
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0010
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0010
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0010
http://refhub.elsevier.com/S2666-7762(22)00003-5/sbref0010

	Never say 
	Declaration of interests
	Contributors
	References


