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Risposta immunitaria alla vaccinazione anti-SARS-CoV-2
nei soggetti fragili
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Antibody responses induced by different SARS-CoV-2 vaccines
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Studies on vaccine immunogenicity in Fragile Patients are missing

Patients diagnosed with:

 Malignancies
* Neurological and immunological disorders
* Transplanted patients

Primary Immunodeficency (i.e.DiGeorge, Wiskott-Aldrich)

HANDLE

 Secondary immunodeficency (i.e. Pharmacologycal)

* Dialysis and severe chronic renal failure

* Acquired immunodeficiency syndrome (AIDS)



SARS-CoV-2 Vaccination in Fragile Patients: open questions

 What's the kinetic of immune response and its persistence?

* Should fragile patients receive additional doses of vaccine?
When?

 What’s the most effective vaccine?
* Which therapies should be avoided or interrupted?

* Does the vaccine interfere with any therapy?



«Waning immunity» in vaccinated fragile patients
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A Perfect example generic infection
Immune response to SARS-CoV-2 infection
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Modes of immune activation in SARS-CoV-2 vaccines

Type | interferon,
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Immune responses in SARS-CoV-2 vaccinated fragile patients
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Disease

Solid and
haematological
malignancies
Muitiple Myeloma

Organ transplant

CLL

Haematological
malignancies
Inflammatory bowel
disease

CID

Organ transplant

Organ transplant

Organ transplant

Vaccines

BNT162b2

BNT162b2
ChAdOx1 nCoV-19
BNT162b2mRNA-
1273

BNT162b2

BNT162b2
mRBNA-1273
BNT162b2
mMRNA-1273

BNT162b2

mRNA-1273

BNT162b2

BNT162b2

BNT162b2
mRBNA-1273

n

151

436

167

67

48

26

136

101

Immune assessment

Antibody seroconversion, T cell responses,

and neutralisation of SARS-CoV-2 Wuhan
strain and of a variant of concern (B.1.1.7)
SARS-CoV-2 IgG antibodies directed
against the Spike-protein

SARS-CoV-2 IgG antibodies directed
against the Spike-protein

SARS-CoV-2 IgG antibodies directed
against the Spike-protein

SARS-CoV-2 Ig Ma and IgG antibodies
directed against the Spike-protein
SARS-CoV-2 IgG antibodies directed
against the Spike-protein, and
Nucleocapsid-protein

SARS-CoV-2 IgG antibodies directed
against the Spike-protein; neutralising
antibodies ELISA-based neutralisation test
system; SARS-CoV-2 IgA antibodies
SARS-CoV-2 IgG antibodies directed
against the Spike-protein, and
Nucleocapsid-protein

SARS-CoV-2 IgG antibodies directed
against the Spike-protein

SARS-CoV-2 IgG antibodies directed
against the Spike-protein

Timing of assessment

1A dose (n) 2” dose (n)
X (118) X (30)
X (93)

X (427)
X (167)
X (67)
X (22) X (26)
X (26)
X (80)
X (136)
X (101) X (35)

Vaccine responders

15%-40%

70%
31% (BNT162b2)
69% (MRNA-1273)

39.5%

54%

71.4 and 100% after
the 1/ and 2N dose

100%

47.5%

37.5%

2% and 5.7% after the
1A and 24 dose

Comments

Efficacy increased by boosting at
21-days (95% within 2 weeks of
boost) in solid cancer patients .

Increased antibody response in
young, in absence of
immunosuppressive therapy, and
with mRNA-1273.

Vaccine responders: 79.2% among
complete disease responders,
55.2% in treatment-naive, and 16%
in patients under treatment.

Decreased antibody titers in patient:
receiving anti-TNF therapies.

IgG titres lower in patients with CID
as compared with healthy controls.
No patients experienced flare up of
CID.

Agrati, Frontiers in Immunology 2021



Humoral response in SARS-CoV-2 vaccinated
solid organ transplant (SOT) recipients

Herrera et al. (104) —

I
Havlin et al. (n= 46}

Cucchiari er al. (n= 148)

Rozen-Zvi et al. (n= 308)

ltzhaki Ben Zadok et al. (n= 2}

Korth et al. (n=23

}'
Rincan-Arévalo et al. (n=40) mLung

® Heart
Sattler et al. (n=39) ]— ®Liver

Chavarat et al. (n=101) B Kidney
Rabinovich et al. (n=80) @30T recipients
E B Controls
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Benotmane et al. (n=245) 1 dose

Benotmane et al. (n=205) 2 doses

Boyarsky et al. (n=436) 1 dose

Boyarsky et al. (n=658) 2 doses

Grupper et al. (n=136) 2 doses

Marinaki et al. (n=34) 2 doses
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Seroconversion rates (%)

Antibody levels and seroconversion rates to the SARS-CoV-2 mRNA vaccines are lower in SOT

Giannella, Transplant international 2021
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Cellular response in SARS-CoV-2 vaccinated

solid organ transplant (SOT) recipients

TABLE 2 Vaccine-induced immune responses and reported adverse events in the study population

Individuals with SARS-CoV-2 spike-
specific immunity

1gG (235.2 BAU/m), n (%)

Neutralizing antibodies (IH 235%), n (%)
CD4 T cells, n (%)

CD8T cells, n (%)

Combined cellular and/or humoral
analysis

CD4 and/or CD8 T cells, n (%)

T cells and/or 1gG; n (%)
Adverse events

None, n (%)

Local, n (%)

Systemic, n (%)

Local and systemic, n (%)

Post vaccination 1

Post vaccination 2

Transplant Transplant
Controls recipients Controls recipients
n=70 n=38 p-value n=70 n=34 p-value
56 (80.0) 2(5.3) <.0001 70 (100.0) 12 (35.3 <.0001
18 (25.7) 0 (0) 0002 68 (97.1) 10 (29.4 <.0001
52 (74.3) 5(13.2) <.0001 64 (91.4) 1(61.8 .0007
49 (70.0) 5(13.2) <.0001 53(75.7) 14 (41.2) .0009
59 (84.3) 9(23.7) <.0001 67 (95.7) 22 (64.7) < .0001
67 (95.7) 10 (26.3) <.0001 70 (100.0) 24 (70.6) < .0001
n=70 n=38 018 n=70 n=34" 140*
8(11.4) 12 (31.6) 13 (18.6) 11 (32.4)
11 (15.7) 4 (10.5) 16 (22.9) 9 (26.5)
17 (24.3) 11(28.9) 8(11.4) 2(5.9)
34 (48.6) 11 (28.9) 33(47.1) 12 (35.3)

e 40S0T

70 Controls.

* two doses BNT162b2
* two doses ChAdOx1

The exclusive assessment of antibodies is insufficient to identify COVID-19-vaccine responders

Schmidt, Am. J. Transplant 2021



Third dose of SARS-CoV-2 vaccine in
solid organ transplant (SOT) recipients
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An additional COVID-19 vaccine dose in SOT enhances antibody and T cell response and increases the proportion of responders

Hall, NEJM 2021



Immune responses in SARS-CoV-2 vaccinated HIV-patients

{ HIV-Infection }

Low grade chronic
[ inflammation } ‘ [ Immunosenescence }

L1l

Impaired immune cell
functionality
Reduced Vaccine efficacy Increased comorbidities
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SARS-CoV-2 IgG response (EU

Immune responses in SARS-CoV-2 vaccinated HIV-patients

Frater, Lancet HIV 2021

54 HIV (all male, median age

42-5 years)

on antiretroviral therapy (ART),

HIV viral loads <50 copies per mL
CD4 counts > 350 cells per pL.

two doses ChAdOx1 4—-6 weeks apart
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* 12 HIV (median age 52 years)
* on antiretroviral therapy (ART),
* HIVviral loads <70 copies per mL
* Median CD4 counts 913 cells per pL.
* two doses BNT162b2 28 days apart
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No differences in humoral and cellular responses to COVID-19 vaccines between HIV patients and healthy donors



Immune responses in SARS-CoV-2 vaccinated HIV-patients

Failure to seroconvert
after two doses of
BNT162b2 SARS-CoV-2
vaccine in a patient with
uncontrolled HIV

SARS-CoV-2 infection elicits similar
antibody responses in HIV-negative
individuals and people living with
HIV that is well controlled by anti-
retroviral therapy (ART)" SARS-CoV-2
vaccines, induding the mRMA vaccine
BNT162b2, are efficacious in dinical
trials. inducing antibodies and T cells
specific tothe spike protein ™ However,
vaccine responses in people [ving with
HIV have been assessed only in those
stable on ART Immune function in
people with HV and wncontrolled
HIN replication is impaired due to
destruction of the (D4 T cells that help
B cells during an antibody response.
Immune responses to vaccines (eq.
against influenza and hepatitis B) in
people living with HIV are inferior to
those in the general population® We
present a case of one individual with
vncontrolled HIV replication who
did not respond to two doses of the
BNT162b2 SARS-CoV-2 vaccine.

The index patient, with advanced
HIV, was recruited to a cohort study,
along with 13 people living with
HIV suppressed om ART (median
04 count 590 cells per pL [SD 202;
range 310-940]} and 43 HIV-negative
controls, all of whom had received
one or two doses of BNT162b2 * The
index patient had no history of SARS-
CoVW-2 infection or AIDS-defining
conditions and had already received
two doses of BNT162k2 24 days apart.
Blood samples were obtained 16 days
and 44 days after the second dose
(appendix p 2)_ At day 16, the patient’s
HIN wiral load was 831764 copies
perml and CD4 countwas 20 cells per
pL (CD4% 4-6%; CD4/CDE 0.05). ART
with bictegravir. emtricitabine. and
tenaofovir alafenamide and prophylaxis
for opportunistic infections were
initiated at day 16. At day 44 (20 days

after ART initiation), HIV wviral load
was undetectable and CD4 count was
70 cells per pl.

Post-vaccine samples from
the index patient showed no lgG
reactivity against the $1 subunit of
the spike protein by an in-howse ELISA
{appendix pp 1-2)7 By contrast. an
HI¥-negative. SARS-CoV-2-naive
participant had an S1-specific 1gG titre
of 43-4 po/ml 44 days after the second
dose of BNT162b2, consistent with the
binding titres across the wider cohort,
in which all participants produced 51-
specific IgG. even after only one dose
{appendix pp 1-2). Mo SARS-CoV-2-
specific neutralisation was observed at
either timepoint for the index patient.
By contrast. the HIV-negative. SARS-
CoV-2-naive vaccine recipient had a
neutralisation titre of 1/656 after the
second dose. No quantifiable spike
protein-specific T cells, evaluated via
ELISpot (MAIPNA550: Merck Millipore
Darmstadt, Germany), were observed
in the index patient compared with
the HIV-negative control participant.
sampled 44 days after the second
dose. and a subsample of people
living with well controlled stable
HIV after one dose of BNT162b2
{appendx p 2). Although no spike
protein-specific T cells were detected
via intracellular cytokine staining
in the index patient. responses
against cytomegalovirus pp65 were
dominated by CDE T cells. strikingly so
after ART (appendix p 2. The profound
peripheral immune cell perturbations
in the index patient were accompanied
by inmcreased frequencies of CDE
T cells with a terminally differentiated
effector memory phenotype (CCR-7
and CO45RA") and an inverted CD4
CD& ratio, which could influence the
size of T-cell responses to SARS-CoV-2.2

In conclusion, an individual with pro-
found HV-related immune dysfunction
did not seroconvert to a SARS-CaV-2
vaccine. We suggest monitoring SARS-
CaoV-2 seroconversion in people with
advanced HW and considering repeat
vaccination wpon HIV suppression
and CD4 count improvement with

ART. This case highlights an urgent
nead to establish correlates of vaccine
efficacy in people living with HIV,
particulardy in those with suboptimal
viral suppression or ongoing perturbed
immune function, to better inform
dinical management and guidelines.
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(% of positive cells)

Immunological memory in SARS-CoV-2 vaccinated HIV-patients
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Antibody level U/ml (Log10)

Immune responses in SARS-CoV-2 vaccinated MS-patients

* 740 MS patients
* 76% BNT162b2 and 24% mRNA-1273
* 87 untreated, 154 on ocrelizumab, 25 on rituximab, 85 on fingolimod, 25 on cladribine and 404 (51¢7%) on other DMTs

Other disease-modifying therapies (DMTs)
BmRNA-1273
f \ EBNT162b2

gy

[ [ I | I [ [
ga ifn alem clad dmf none teri nat other rtx ocre

n=38 n=79 n=15 n=25 n=114 n=87 n=48 n=100 n=10 n=25 n=85 n=154 0 3 6 9 12 15 18 21 24 27 30 33 36

Months since last anti-CD20 infusion

LAST DMT & Covid-19 vaccine
® Ocrelizumab, BNT162b2

Antibody level U/mL (Log10)

A  Ocrelizumab, mRNA-1273
® Rituximab, BNT162b2
A Rituximab, mRNA-1273

Impaired response to COVID-19 mRNA in patients under anti-CD20 therapies, positively correlates with time from therapy infusion

Sormani, EBioMedicine 2021



Immune responses in SARS-CoV-2 vaccinated MS-patients

112 MS patients
2 doses BNT162b2
49 on Ocrelizumab

Brill, Jama Neurology 2021

Humoral response

E SARS-CoV-2 anti-RBD 1gG titers 2 to 4 wk postvaccine
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* 20 MS patients
*  BNT162b2 or mRNA-1273

e 19 on Ocrelizumab 1 on Rituximab

Apostolidis, Nature Medicine 2021
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Cellular response
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Patients with MS under anti-CD20 therapies generated comparable SARS-CoV-2—specific T-cell responses with healthy controls






