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Objectives )

1. Characterise humoral and T-cell immune responses against SARS-CoV-2 before and
after administration of the third dose of vaccine and compared these responses with

those of HIV-negative control individuals

2. Identify factors associated with poorer responses

3. Investigate the impact of previous SARS-CoV-2 infections on immune responses
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Methods: Populations

PLWH HCWs

> 18 years of age

Two-doses regimen of SARS-CoV-2 vaccination, either BNT162b2, mRNA-
1273 or ChAdOx1-S



Methods: Populations

PLWH HCWs PLWH HCWs
n=119 n=79 n=80 n=51
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The third dose, either BNT162b2 or mRNA-1273, was administered
through Belgium’s vaccination campaign

Peripheral blood was sampled before the third dose (TO) and two to eight
weeks after the third dose of vaccine (T1)
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Study Design

TO

T1

119 PLWH

55 SARS-CoV-2 experienced

PLWH excluded for
analyses at T1:

- 38 withdrew before
sampling at T1

-1 had a too short time
interval between the
booster dose and sampling
atT1 (< 2 weeks)

80 PLWH

41 SARS-CoV-2 experienced
before TO
9 SARS-CoV-2 experienced
between TO and T1

198 individuals included
in the study

Analyses of cellular and humoral
responses at TO

( Anti-spike 1gG titres )

( Neutralising antibody titres )

C Interferon-y release assay )

Analyses of cellular and humoral
responses at TO and T1 and
comparison between these

( Anti-spike 1gG titres )

( Neutralising antibody titres )

( Interferon-y release assay )

79 HCWs

51H

21 SARS-CoV-2 experienced

HCWs excluded for analyses
atT1:
- 16 withdrew before
sampling at T1
.12 had a too long time
interval between the booster
dose and sampling at T1 (>
8 weeks)

CWs

22 SARS-CoV-2 experienced
before TO
6 SARS-CoV-2 experienced
between TO and T1



Background Characteristics of PLWH at TO and T1

Variable

HIV infection
HIV-1
HIV-2
Prior AIDS diagnosis
Time at TO since HIV diagnosis (years)
<1
1-5
6-10
>10
Nadir CD4+T cell count per pL
<200
2200
Last CD4+T cell count per puL (2021 or 2022)
<350
350-499
2500
CD4/CDS8 ratio, n=117
<0.6
0.6-1
>1

PLWH at TO
(n=119)

118 (99.2)
1(0.8)

45 (37.8)
11 (6-18)
1(0.8)

27 (22.7)
26 (21.9)
65 (54.6)
259 (163-462)
39 (32.8)
80 (67.2)
680 (546-898)
8 (6.7)

17 (14.3)
94 (79.0)
1.03 £0.57
25 (21.4)
40 (34.2)
52 (44.4)

PLWH at T1

(n=80)

79 (98.8)
1(1.2)

27 (33.8)
11 (6.5-18)
1(1.2)

17 (21.3)
17 (21.3)
45 (56.2)
292 (166-502)
25 (31.2)
55 (68.8)
743 (592-940)
3(3.7)

11 (13.8)
66 (82.5)
1.1+0.57
16 (20.0)
26 (32.5)
38 (47.5)
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Results: Before The Third Dose (TO)

A

IFN-y Ag1 (IU/mL)

Neutralising antibody titres
against wild-type variant
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Results: Evolution TO-T1 Among PLWH R
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Results: After The Third Dose (T1)

IFN-y Ag1 (IU/mL)

Neutralising antibody titres
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Conclusion

PLWH show similar humoral immune responses following the third dose of

SARS-CoV-2 vaccine compared to HIV-negative individuals

PLWH with no prior SARS-CoV-2 infection show reduced T-cell response
following the third dose of SARS-CoV-2 vaccine compared to HIV-negative

individuals

Hybrid immunity induces similar T-cell responses between PLWH and HIV-

negative individuals
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119 PLWH and 79 HCWs were enrolled in the study and
constituted the study cohort for analysis at T0. Among
them, 80 PLWH and 51 HCWs completed the whale study
and constituted the study cobort for T1 (Fig). B4% PLWH
and all HCWs received BNT162b2 as first two doses of
vaccine. For the third dose, all HCWs and 52.5% PLWH
received BNT162b2 and the remaining 47.5% received
mMANA1273. Al PLWH except one were infected with
HIV-1, with a median time since diagnasis of 11 years. All
were on antiretroviral therapy. Among PLWH who fulfiled
study, median CO4" T cell count was 743/pL

(IQR 592-940) and 5 patients had a viral load over 50
copies/mL. Before the third vaccine dose (T0),SARS-
Cow-2 spoclnc IFN-Y production was significantly lower in
han in HCWs (p< in contrast, neutralising
almbody titres (nAbTs) against Ormiron ware higher in
PLWH (p=0.01). Anti-S IgG levels and nAbTs against WT
were similar between the two groups. Considering
puiklpass’ Helonyo! SARSCVE lnfeckon, IRby
production was lows ong SARS-CoV-2 naive
PLWH (p<0.01). Administration ur a third dose of the
SARS-CoV-2 vaccine el a significant increase in
ry parameter reflecting immune response amang both
HCWs and PLWH (p<0.001). Evolution between TO and T1
of any of the parameters was not significantly different
en PLWH and HCWs. The propartion of PLWH with
detectable Omicron nAbTs rose from 27.3% to 87.4% but
median Omicron nAbTs remained 4old lower than
median ant-WT titre (p<0.001). Furthermore, nAbTs
aqmmw Omicron and WT were both significantly lower
mong SARSCoV-2 naive PLWH compared to those
nllmuslj infected (p<0.007).

Fig. 2
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After three doses of vaccine,we did not find a
significant difference between PLWH and HCWs in
any of theimmune investigated
However, considering participants’ history of SARS-
CoV-2 infection, IFN-y production was still lower
amang SARS-CoV-2 naive PLWH compared 1o naive
HOWS (p—ﬂ 036 and p=00082 for Ag1 and AoZ
reas it was similar between S,

and HCWs (nua)

mﬂd
Subgroups anahyses found no signifcant difference
between immune responses  of  HIvinfected
individuals according to their CO4'T cell count or
CD4/CD8" T cell ratio.

Fig.3

CONCLUSION
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d SARS-CoV-2 specific humaral
and Teel |mml.uly in PLWH. Humoral immune
responses ilar between PLWH and HIV-

ere
negative ndiiduals, both before and  after the third
dose. However, our data raise concems about the
waccine’s ability to induce protective T-cell immune
response among PLWH with no history of SARS-Cov-2
infection. Further studies are needed 1o understand the
clinical consequences observations and
characterise the potential protective advantage of
hybrid immunity in PLWH.
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Background )

«

Clinical trials and real-world data have shown vaccination against SARS-CoV-2 to be
highly effective against COVID-19 infection and severe outcomes

Immunity waning and emergence of variants escaping vaccine-induced immune
response, most notably the B.1.1.529 (Omicron) variant, justified the implementation
of a third dose of mMRNA vaccine, sometimes referred to as «booster»

A booster dose vaccine has been recommended in Belgium for > years

Real-world evidence on the effectiveness of booster dose vaccine in people living

with HIV (PLWH) remains limited

Polack, et al., 2020, NEJM; Andrews, et al. 2022, Nature Medicine



Background characteristics of PLWH and HCWs at TO and T1 W

Variable PLWHatTO0O HCWsatTO p-value PLWHatTl HCWsatTl p-value
(n=119) (n=79) (n=80) (n=51)
Male sex 59 (49.6) 13 (16.5) <0.0001 43 (53.8) 11 (21.6) 0.0003
Age (Years) 45.2 £10.6 43.7+115 0.36 45.6 £10.7 43.0+10.0 0.18
18-29 6(5.0) 7(8.9) 4(5.0) 2(3.9)
30-39 36(30.2) 27 (34.2) 24 (30.0) 22 (43.1)
40-49 36 (30.2) 19 (24.0) 21(26.2) 13 (25.5)
50-59 29 (24.4) 17 (21.5) 22 (27.5) 10 (19.6)
>60 12 (10.1) 9 (11.4) 9(11.3) 4(7.8)
BMI (kg/m?) 28.0+5.1 25.1+6.2,n=76 0.0006 27.5+56 25.9+6.9, n=50 0.13
Underweight (<18.5) 0(0.0) 2(2.6) 0(0.0) 2(4.0)
Normal range (18.5-24.9) 34 (28.6) 38 (50.0) 29 (36.2) 22 (44.0)
Overweight (25-29.9) 50 (42.0) 24 (31.6) 34 (42.5) 17 (34.0)
Obese (230) 35 (29.4) 12 (15.8) 17 (21.3) 9(18.0)
Ethnicity -
Caucasian 45 (37.8) - 34 (42.5)
African 69 (58.0) = 41(51.3)
Other 5(4.2) = 5(6.2)
Medical history
Diabetes mellitus 8(6.7) 3(3.8) 0.53 5(6.2) 1(2.0) 0.40
Hypertension 32 (26.9) 14 (17.7) 0.13 18 (22.5) 7(13.7) 0.21
Heart failure coronary artery 2(1.7) 1(1.3) - 2(2.5) 0(0.0) -
disease
Stroke 2(1.7) 0(0.0) = 1(1.2) 0(0.0)
Liver disease 1(0.8) 0 (0.0) - 1(1.2) 0(0.0)
Kidney disease 0(0.0) 0(0.0) - 0(0.0) 0(0.0)
Chronic lung disease 1(0.8) 0 (0.0) - 1(1.2) 0(0.0) -
Asthma 0(0.0) 6 (7.6) 0.0036 0(0.0) 3(5.9) 0.0028
Autoimmune disease 1(0.8) 4 (5.1) 0.083 0(0.0) 2(3.9) -
Hematological cancer 0(0.0) 4 (5.1) - 0(0.0) 1(2.0)
Non hematological cancer 9(7.6) 4 (5.1) 0.74 7(8.8) 4(7.8) 1.0
Solid-organ/cell 0(0.0) 0(0.0) - 0(0.0) 0(0.0)

transplantation

Immunosuppressive drugs -
Corticosteroids 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Other 1(0.8) 1(1.3) 0(0.0) 0(0.0)



Background characteristics of PLWH and HCWs at TO and T1

Variable

Previous SARS-CoV-2 infection
(before T1)

Questionnaire

Positive anti-N antibody

SARS-CoV-2 experienced*

Experienced (between TO
and T1)
First vaccine dose

BNT162b2 mRNA (Pfizer)

mRNA-1273 (Moderna)

ChAdOXx1-S (Astra Zeneca)
Second vaccine dose

BNT162b2 mRNA (Pfizer)

mRNA-1273 (Moderna)

ChAdOXx1-S (Astra Zeneca)
Third vaccine dose

BNT162b2 mRNA (Pfizer)

mRNA-1273 (Moderna)
Time between first and
second vaccine dose (weeks)
Time between second vaccine
dose and sample at TO (weeks)
Time between second and
third vaccine dose (weeks)
Time between third vaccine
dose and sample at T1 (weeks)
Time between TO and T1
(weeks)

PLWH at TO

(n=119)

101 (84.9)
8(6.7)
10 (8.4)

100 (84.0)
9(7.6)
10 (8.4)

5.0 (4.0-5.0)

25 (23-28)

HCWs at TO p-value
(n=79)

79 (100.0)
0(0.0)
0(0.0)

79 (100.0)
0(0.0)
0(0.0)

3.0(3.0-3.1) <0.0001

24 (24-24) 0.025

PLWHatTl HCWsatTl p-value

(n=80)

15 (18.8)
40 (50.0)
41 (51.2)
9(11.2)

69 (86.2)
4(5.0)
7(8.8)

69 (86.2)
4(5.0)
7(8.8)

42 (52.5)

38 (47.5)

5.0 (4.4-5.0)
25 (23-27)
27 (25-31)

2.4 (3.1-3.9)

5 (4-6)

(n=51)

18 (35.3)

17 (34.0), n=50

22 (43.1)
6(11.7)

51 (100.0)
0(0.0)
0(0.0)

51 (100.0)
0(0.0)
0(0.0)

51 (100.0)
0(0.0)

3.0(3.0-3.1)

24 (24-24)

38(35-39)

4.7 (4.0-8.0)

19 (18-19)

0.033
0.074
0.37

<0.0001

0.014

<0.0001

<0.0001

<0.0001



Results: Evolution TO-T1 among HCWs
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