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Vaccination apres greffe de cellules souches et CAR-T cells

Une réponse vaccinale nécessite une coopération LB et LT.
Apres allogreffe, a quel moment survient généralement la
reconstitution des lymphocytes B mémoires ?

O 3 mois
O 6 mois
O 9 mois
() 12 mois
24 mois
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Vaccination apres greffe de cellules souches et CAR-T cells

Quels sont les facteurs influencant la reconstitution immunitaire
apres allogreffe ?

O La source des cellules souches

O Le type de conditionnement

O Les immunosuppresseurs

() La réaction du greffon contre ’hote
L’age

Voter
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Quels sont les facteurs influencant la reconstitution immunitaire
apres allogreffe ?

O La source des cellules souches (sang périph vs cordon)
O Le type de conditionnement (MAC vs RIC)
O Les immunosuppresseurs
O Laréaction du greffon contre ’hote
L’age (involution thymique avec l’age)
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La réponse vaccinale est-elle significativement impactée par la
reconstitution des LB apres allogreffe ?

O oul
O NON

Voter
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v Réponse des cellules B mémoires a 7 jours
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A quel moment faudrait-il débuter la vaccination pneumocoque
apres allogreffe ?

O 3 mois
O 6 mois
O 9 mois
() 12 mois
A la reconstitution immunitaire

Voter
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Vaccination apres allogreffe / autogreffe / CAR-T cells

Multicentrique randomisée contrblée, n=158

Seuil

Time Titer =0.15 ug/mL to all 7 antibodies Titer =0.5 ug/mL to all 7 antibodies ???

point  Early vaccination group  Late vaccination group P Early vaccination group  Late vaccination group P
S1= s1 45 (33/74) 9 (6/64) <001 8 (6/74) 2 (1/64) .08
Baseline S3 79 (45/57) 82 (47/57) 64 5 7) 54 (31/57) .85°
S3 =1 mois 56 59 (26/44) 83 (35/42) .013 34 (15/44) 55 (23/42) .054

_ . ™

S6 = 24 MOiS NOTE. Data are percentage of patients with response (no. with response/total no. of patients), unless otherwise indicated. S1, baseline (i.e.,

before vaccination); S3, 1 month after the third dose of PCV7; S6, 24 months after transplantation

® By X’ test. See figure 3 for equivalence test

... =>non-infériorité 3 vs 9 mois Cordonnier et al., 2009. CID

B . . ) PCV13
ot Multicentrique en ouvert, n=216, péd + adulte

o Soonpe 100 Vaccination 3 vs 6 mois

1gG GMCs, pg/mL

0.14

6-month interval

oo e S s =» Réponse meilleure apreés la 4¢me dose (M11-14)
o | | 11 =>Pas d’apport du PPSV23

3-6 mois 5-8 mois 11-14 12-15

mols  mols Cordonnier etal., 2015. CID
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PCV7+
PPSV23

Essai EBMT-IDWPO1
Séropotection a 10 ans aprés PCV7x3 (3-6 mois) puis PPSV23/PCV7 (GvH)
n=30 survivant, péd

Table 2. Comparlson of the percentage of patients with antbody levels =015 and z0.50pg/mL at 24 months after transplant and at 811 years
after

Antibody specificities Number of patients (%) Number of patients (%)

with antibody levels 2 015 pg/iml with antibody levels 2 050 ug/ml
24 months after tronsplant  8-11 years after  Pvalue 24 months after 811 years Povaiue
(Time & of IDWPEI) transpiant transplant (Time & of [DWPOT)  after transplant

Against the seven 19724 (70.6%) 19/29° (65.5%) 0.568 1224 (50%) 12/30 (40%) 046

antigens of PCV7

Against pnl and pnS 12/24 (50%) 17727 (63%) 035 6724 (25%) 11/28 (36.7%) 035

(PPV23 antigens)

Against the nine antigens 10717 (58.8%) 14/29° (48.3%) 049 4724 (16.7%) 8/20 (26.7%) 027
Abbreviations: POVT = T-valent preumococcal conjugate vaccing: PPVI3 = 23-valent pneumococcal polysaccharide vaccine, "Data missing.

=» Meilleure réponse a 10 ans suite a la vaccination tardive (9 mois)

Cordonnier et al., 2015. BMT
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* ECIL7:2017 Cordonnier et al., Lancet Infect Dis * BIA/BSBMTCT / CCLG : 2023 Miller et al., J Infect.

PCV13 3 months MO0, M1, M2 PCV13 3 months MO0, M1, M2
If GvH M0, M1, M2, M8 If GvH M0, M1, M2, M8
PPV23 8 months after PCV13 PPV23 8 months after PCV13
Hib 3 months MO0, M1, M2 Hib 6 months MO, M1, M2
6 months if combined
vaccines N.m.BetC 8 months MO0, M9
N.m.BetC 6 months 2 doses DTAP 6 months M0, M1, M2
TDAP 6 months Mo, M1, M2 Grippe 3-6 months 1-2 doses at 3-4 weeks
Grippe 3-6 months 1-2doses at 3-4 weeks SARS-CoV-2 3-6 months
VHB 6-12 months MO0, M1, M6 VHB 6 months MO0, M1, M6
HPV 6-12 months HPV 6-18 months MO0, M1, M6
ECIL : conference on Infections in Leukemia BIA : British Infection Association
*ECIL9 pour le COVID BSBMTCT : British society of blood and marrow transplantation and cellular therapy

CCLG : Children's cancer and Leukaemia Group
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. . Tableau 7 - ibilité aux antibioti des souches ir ives de S. iae isolées en 2021.
J Recommandations: Oui P Valeurs critiaues. Souches yis o wm

Pénicilline < 0,06 mg/L >2mg/L 1029 70,2 26,9 29
Pénicilline (méningites) < 0,06 mg/L - 239 58,2 - 41,8
J Amoxicilline <0,5mg/L > 2 mg/L 1029 87,2 91
Amoxicilline (méningites) < 0,5 mg/L - 239 82,8 - 17,2
/ . s . . . Céfotaxime < 0,5 mg/L >2mg/L 1029 92,5 74 0,1
4 Evaluation de la réponse vaccinale : Oui, parfois Céfotaxime (méningites) 05moL . we mes - 108
Lévofloxacine < 0,001 mg/L >2mg/L 1268 100 - 0
/ . oy 7 Moxifloxacine <0,5mg/L - 1268 100 - 0
4 Mais... qualité des tests ? Erythromycine T T T
Clindamycine =19 mm - 1268 77,0 1,8 21,2
/ o Pristinamycine =19 mm - 1268 100
M tle n com pa ra b leS Cotrimoxazole =13 mm <10 mm 1268 92,8
>65ans Rifampicine =22 mm - 1268 100
Chloramphénicol =21 mm - 1268 99,4
- 3‘1ﬁ;?§f§3;§°”?r‘ o6% z‘;:zg: v Tétracycline > 25 mm - 1268 788 - 214
P : -3;18,6% Sérotypes non vaccinaux (NV) Vancomycine =16 mm - 1268 100 - 0

15B/C; 3,4%
11A;4,3%

Selon le CASFM-Eucast 2022,

Centre National de Référence des Streptococcus pneumoniae. 2

-19A;7,0%

19F; 5,5%

\.Others PCV13;
5,5%

16F;2,1% 15A; 5,5%

24F; 3,7% J i
238;4.3%  23;4,9%

Schéma de Dr. Robert COHEN

19N; 4,9%
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‘/Vaccination apres greffe de cellules souches : quand ?
Personnalisation?

‘/Allogreffe MAC versus RIC : a adapter ?

v Auto et allogreffe ? A différencier ?
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Quel est le principal déficit immunitaire induit par effet direct des
cellules CAR-T utilisées pour le traitement des lymphomes B a
grandes cellules?

1. Neutropénie prolongée

2. Déplétion lymphocytaire B

3. Déplétion lymphocytaire T

4. Aucun

5. Hypocomplémentémie

Voter
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Titov et al, Cancers 202

0

CAR T-cells
- Anti-CD19: Lymphome B diffus
a grandes cellules, LALB

- Anti BCMA: Myelome

@ In the laboratory,
the chimeric antigen
receptor (CAR) is added
to the patient’s T cells.

Chimeric
| antigen
receptor (CAR)

Pagel, JAMA Oncology 2017
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Antibodies

On-target
on-tumor

Chimeric Antigen
Receptor (CAR)

On-target
off-tumor

>

Pre-B cell Memory Plasma cell

CD19

Recognizes .
O e Les CAR T-cells anti CD19 affectent
- e les réponses aux nouveaux
antigenes et a la vaccination
CD19

Hill and Susan K. Seo. 2020.
Blood
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Phase 1: Acute Toxicities Phase 2: Delayed Toxicities Phase 3: Late Phase
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Phase 1: Acute Toxicities Phase 2: Delayed Toxicities Phase 3: Late Phase

ICANS 5
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A. Hill and Susan K. Seo. 2020. Blood
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Est-ce que les vaccinations réalisées antérieurement restent
« actives »?
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Author (year)
Design
Population
Malignancy
CAR-T target
Prior HCT
Vig
Study baseline
vzv
Hepatitis A
Hepatitis B
Measles
Mumps
Rubella
Pneumococcal
Tetanus
Diphtheria
Pertussis

Study endpoint

vzv
Hepatitis A
Hepatitis B
Measles
Mumps
Rubella
Pneumococcal
Tetanus
Diphtheria

Pertussis

Angelidakis et al.
(2022)'1°

Prospective
38

Mixed
CD19+
5(13)
3/31(10)
Pre-CAR-T
8/37(22)
37/37 (100)
35/37(95)

6 months
post-CAR-T

2/3(67)
13/13 (100}
11/13(85)

Bansaletal.
(2021)11

Retrospective
40
Lymphoma
CD19+
25(63)
23(58)
Pre-CAR-T
31/38(82)
16/34(47)
8/35(23)
32/38 (84)
10/12 (83)
33/38(87)
36/37 (97)

3 months
post-CAR-T

26/27 (96)
22/31(71)
22/31(71)
22/27(81)
26/27 (96)
26/27 (96
5/35 (14)
27/27 (100)

Rahmanetal.
(2019)*1¢

Prospective
8

DLBCL
CD19+

Not reported
Not reported
Pre-CAR-T
6/8(75)
5/8(63)
3/8(38)
8/8(100)
7/8(88)
0/8(0)

N/A

6/8(75)
3/8(63)
5/8(38)
8/8 (100}
7/8(88)
0/8(0)

Hilletal. (2019)"**
Retrospective

40

Mixed

CD19+

Not reported
Excluded
Pre-CAR-T
22/40(55)

12 months
post-CAR-T

21/40(53)

Shah et al. (2021)***
Retrospective

21

DLBCL

CD19+

5(24)

9(43)

12 months from CAR-T
18(87)

11(52)

16(77)

18(86)

17(81)

0(0)

20(95)

11(50)

N/A

Waltietal. (2021)'*°
Retrospective

85

Mixed

CD19+ BCMA
32(49)

Excluded

Median 20 months from CAR-T

23/26 (90)
12/28 (41)
11/28 (40)
24/30 (80)
15/30 (50)
27/30 (90)
0/25
25/28 (90)
25/28 (90)
0/14

N/A

Reynolds, Transpl Infect Dis
2023
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@ Seropositive W Seronegative
@ Seropositive B Seronegative

Tetanus Seropositivity VZV Seropositivity
‘/ ) 1997 100 84 92 92
0N o~
Etude australienne £E oo 28 o0
P . E = ] s ,g
Suivi prospectif MO M3 M6 post 3 £§ oo-
& i @ §_
CAR-T cells £ " . . . £¢
) $E 204 5E€ 204 16
20 patients dont 13 ne recevant = £3 8 8
_ . o0d
pas I g IV (I) Baselne  3-months  6-months A Baseline  3-months  6-months
Time since CAR-T Infusion ( ) Time since CAR-T Infusion
@ Seropositive H Seronegative @ Seropositive B Seronegative
Measles Seropositivity H. influenzae Seropositivity s ;nf_:;"r;;;;; " ; :ﬁ;’;’g;‘i';*i’vity
100 100
100+ 100 100
0 o~ 85 0 o~ 77
‘ﬁg 80+ ‘ég; 80 gg 80
2 =¥ =2
E% 60 ;‘E;% 60 - &2 60 °2 «
°8
%’% 40 %‘g 40+ g8 w0 38 38
@ 50 23
5% 201 15 FE 201 s
0 0- 0- ;
(D) Baseline 3-months 6-months (E) Baseline 3-months 6-months (G) Baseline §months  G-months
Time since CAR-T Infusion Time since CAR-T Infusion Time since CAR-T Infusion

Reynolds, BJH 2024



Vaccination apres greffe de cellules souches et CAR-T cells

Quelle est la qualité de la réponse vaccinale apres CAR-T
cells?



Vaccination apres greffe de cellules souches et CAR-T cells

RESEARCH BRIEF
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Source Construct target

Primary course only ®
Bergman et al. CD19 0
Dahiya et al. CD19 1
Dhakal et al. CD19 0
Greenberger et al. CD19 1
Gastinne et al. CD19 6
Ram et al. (2021) CD19 5
Shapiro et al. CD19 4]
Haggenburg et al. CD19 5
Dhakal et al. CD19/20 2
Parvarenthi etal.  CD19 or CD19/22 5
Dhakal et al. BCMA 0
Shapiro et al. BCMA 1
Greenberger etal. BCMA or CD138 4
Van Oekelen et al. BCMA 15
Fox et al. Unspecified 2
Lim et al. Unspecified 1
Tamari et al. Unspecified 2
Thakkar et al. Unspecified 0
Healy et al. Unspecified 0

&

)
06 N
&7

%,

iy . - N -
WO RrOAONO RN

-y

N W~ OO

Total (random effects)
Heterogeneity:x’y = 35.85 (P = 0.007), /2= 50%

Additional 3rd/4th dose

Abid et al. cD19 0 2
Abid et al. CD19/20 3 7
Dahiya et al. CcD19 0 6
Sesques et al. CD19 6 33
Ram et al. (2022) CD19 1 6
Abid et al. BCMA 1 1

Total (random effects)
Heterogeneity:x2 = 4.93 (P = 0.42), 1°= 0%

Pooled total (random effects)
Heterogeneity:x3, = 41.86 (P = 0.01), I>= 43%

Fom
R C°
Q¥ 4®

0.0
42.9
0.0
18.2
16.7
100.0
243

28.2

95% ClI

[1.0;80.6] -
[1.0;87.00 —%——
[0.5;62.2) :
[2.0;58.1] - .

[14.1;52.7] R —
[15.7; 62.4] —a—
[0.4,57.7] -

[48;245 ——

[8.4;73.2] .

[18.5; 69.2] —
[0.7;73.4] :

[10.9;98.7] :
[30.9;97.3] : =

[55.4;91.9]
[5.6;57.9]
[5.9;94.1]

[7.2;67.3] =
[0.7;73.4]
[1.0;80.6]
[19.4;41.8]

[1.0;80.6] :
[14.4;77.0] - e
[0.4;57.7] = -
[84;350 —l——
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Uyemura et al, Bone Marrow Transplant



Vaccination apres greffe de cellules souches et CAR-T cells

Pneumococcal Conjugate Vaccine Does Not Induce Humoral Response
When Administrated Within the Six Months After CD19 CAR T-Cell

Therapy
Dasom Lee!, Aryanna I Jordan', Meghan A. Menges?, Aleksandr Lazaryan?, Taiga Nishihori?,

Sameh R. Gaballa®, Bijal D Shah?, Javier Pinilla-Ibarz>, Aliyah Baluch®, Olga V. Klinkova®,
Julio C. Chavez®, Michael D. Jain?, Frederick L. Locke®*

(A) " Day0 " Dayro0 (B)
e e Vaccinated (n=13) Unvaccinated (n=17)
100 — — 100+ Number of vaccine
. 2 specific serotypes at Day+90 Day+180 Day+90 Day+180
10 : 10 protective level

z . ; z 3 0-2 8 (62%) 8 (62%) 6 (35%) 8 (47%)
g ad §: 33 3-5 2 (15%) 2 (15%) 8 (47%) 6 (35%)
6+ 3 (23%) 3 (23%) 3 (18%) 3 (18%)

0.01+

o
°
2
1

0.001
T T T T
Vaccine specific serotypes Non-vaccine specific serotypes Vaccine specific serotype Non-vaccine specific serotypes

Transplantation and cellular therapy 2023



Vaccination apres greffe de cellules souches et CAR-T cells

Facteurs a intégrer dans la stratégie vaccinale aprés CAR-T
cells

- Type de CAR-T cells

- Vaccinations antérieures

- Déficitimmunitaire au moment de la vaccination

- Saisonnalité/facteurs d’exposition

- Prophylaxies anti-infectieuses (chimioprophylaxie/lg
polyvalentes/Ac monoclonaux)
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