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Corticosteroids

Th ‘ : . . .. .
hymomms E e Alterazioni acquisite della funzione
Neuroleptic agents . .
Heart failure Antiepileptic agents e/o regolazione della tisposta
Fontan procedure JAK inhibitors . ) . . o .
Cirrhosis Biologic agents immunitaria da varie COﬂdlZlOﬂl
Portal Hypertension Chemotherapeutics . . . .
Liver transplant HSCT patologiche o fattori estrinseci al
' CAR T-cell therapy
s sistema immune
Renal Transplant )

Cystic fibrosis

PLE Lung transplant

Lymphangiectasia
Malnutrition

Micronutrient deficiency Congenital/acquired

CLL -
MM asplenia ) .. . .
Hyposplenism La forma piu comune di SID ¢
Trisomy 21 ) . . .
inbom errors of | Secondary immunodeficiency and ’Ipogammaglobulinemia secondaria
taboli i e .
metebalem dysregulation Hv (SHG): | livelli di IeG per ridotta
a /] M. tuberculosi . .
Bums/.; | aARgiggi;';’S's produzione o aumentata perdita, con o
Trauma easles . ..
Barrier defects &) Chronic infections senza bassi valori di IgA € / (0} IgM

PT

(Herman KE et al. Allergy Asthma Proc 45:347-354, 2024) (Seidel MG.] Allergy Clin Immunol. 2024 Jun;153(6):1543-1545) e SO0




Immunodeticienze Secondarie (SID) -

Classificazione IUIS deglhi IET

1. Combined 2. |El associated 3. Antibody 4. Diseases of immune
cellular & with syndromal deficiencies dysregulation +HLH,
humoral . features £ auto- +EBV, LPS, colitis,
immuno- immunity autoimmunity...
deficiencies . *

r FHL, ALPS, CTLA4,
SCID, CID WAS, 22q11 CVID, XLA IPEX, CD27, IL10
6. Defects of 7. Autoinflam- 8. Complement 9. Bone marrow failure
intrinsic matory diseases defects syndromes and
Ju immunity, tperiodic fever, tinfections telomer biology
TLR, IL, STATs sterile 4SLE-like disorders
74 inflammation @
,+ MSMD, WHIM, FMF, TRAPS, aHUS, PNH, Cli FA, DKC, SAMBSIL)
IRAK4, MyD88, DIRA, AGS, SAVI, single factor
EV, HSV-Enc DADA2 deficiency

(Herman KE et al. Allergy Asthma Proc 45:347-354, 2024)

@ 0-«5\

5. Defects of

phagocyte
number and/or
function

£
see
SCN, LAD, CGD

10. Phenocopies of IEI

due to somatic
mutations or auto-

L

VEXAS, ALPS-sFAS,
RALD, CMC£APECED

CONGRESSO NAZIONALE AIEOP | ROMA, 22-24 Settembre 2025

TOR VERGATA

e

30 volte piu frequent rispetto alle PID/IEI
Analogamente a PID/IEIL aumentato tischio
infettivo, ridotta sorveglianza immunologica o
immunodisregolazione

Transitorie, reversibili, o permanenti

-~ =

Distinzione tra SID ed IEI
determinante per Piter clinico-
diagnostico e terapeutico

PTV

T
POUCLINICO TOR VERGATA

(Seidel MG.J] Allergy Clin Immunol. 2024 Jun;153(6):1543-1545)




Medications

BCTT

(see Table 1 for examples)

I

Corticosteroids

Methotrexate

I

I

1

Cyclosporine

Antiepileptics

. (e.g., phenytoin,
carbamazepine, valproate,
levetiracetam, lamotrigine)

Antipsychotics

{e.g., clozapine,
chlorpremazine)

CD19 CAR-T-cell
therapy

i

Infections

- HIV

-
—_—
T

Measles

——

EBV

CovID-18

Mycobacteria

Macronutrient
deficiencies

Macronutrient
malabsorption

R

Micronutrient
deficiencies

(e.g., zinc, selenium, vitamins A,

¢, DandE)

\.

Gastrointestinal

(Protein losing enteropathy [PLE])

Extremes of age

Prematurity

-

Renal
(nephropathy, CKD)

Immunosenescence/

inflammaging

Hematologic

malignancies

e

Chronic lymphocytic
leukemia (CLL)
LNH

~

Multiple myeloma
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Cause possibili di SID

Protein loss
( '

TOR VERGATA

naturale e prognosi a lungo termine.

Data l'estrema eterogeneita le SID possono variare in
modo significativo in termini di entita della malattia, storia

(Pourshahnazari P, et al. Alletgy Asthma Clin Immunol. 2025 Jan 27;20(Suppl 3):80)

{
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POLICLINICO TOR VERGATA



CONGRESSO NAZIONALE AIEOP | ROMA, 22-24 Settembre 2025

B cell target therapy timeline £ ] TOR VERGATA
Mosunetuzumab P
. first approval (FL); T V
First mAbs First fully SLE phase 1 trial initiated oomgery
: humanized Ofatumumab
created using  mAb created MS anproval
hybridoma Rituximab PP i
technology first approval @ Ocrelizumab Blinatumomab Glofitamab, epcoritamab
. ' : (LG/F NHL) MS approval  ALL approval : DLBCL approvals
Avvio dell'era della BCTT: @ : Pios7 m @ : @

primi mAb murini nel 1975

1980 @ First GAR-T approval Imvotamab phase 1

Murine mAb Rituximab . (tisagenlecleucel SLE, RA trials initiated
demonstrates activity 1986 first Al approval (RA) - [anti-CD19], for ALL)

vs lymphoma First mb @
irstm -
approved by FDA m CAR-T trial data

(muromonab-CD3; Obinutuzumab in SLE published (n=5)
transplant rejection) CLL approval

W Anti-CD20 mAb (Type I) M Bispecific anti-CD20 TCE (lgG)
M Anti-CD20 mAb (Type 1) M Bispecific anti-CD20 TCE (IgM)

* Rituximab — primo mAb anti-CD20 approvato per il linfoma non-Hodgkin recidivante/refrattario di basso
grado o follicolare nel 1997 e successivamente per le malattie autoimmuni (artrite reumatoide nel 2000).

* In assenza di evidenze significative ¢ ragionevole estrapolare i dati relativi ad impatto RTX su ipogamma ai
biosimilari RTX e altti nuovi anti-CD20. (Robinson WH, et al. Front Immunol. 2024 Oct 9:15:1454747)



Ruolo delle cellule B nell’immunita adattativa J

(@

TeyCell

CXCR4. '

B Cell

Speclﬁc g cpz27"

cD19 y ! IgM o X
cozo)/ gD b g i PR ¥
Immature B Cell Naive B Cell Memory B Cell Plasmablast
Ag|IFNy
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CD19
V'
(
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l_ —1 IL-12
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I
CD11c™ DN1 CD11c"™ DN2

CD38

|

coz7~ D19

£ )[/

(“ i

Plasma Cell

2

=2y
=
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(Elmoursi A, Barmettler S.] Allergy Clin Immunol. 2024 Nov 28:50091-6749(24)01278-8)
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Incontro con l'antigene specifico

~

Differenziazione linfociti B in
plasmacellule

e

Anticorpi o linfociti B della
memoria
Immunita a lungo termine e
risposta rapida alle infezioni

{
FONDAZIONE TV
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Targets delle B cell therapies

Antl-CD38
BCMA CART
BCMA BsAbs
GPRCSD BsAbs*
FcRHS5 BsAbs
Plasma/myeloma cells
BTK inhibitors B . -
p : A <3 . A
Py v -y - Eliminazione selettiva B linfocitaria ed effetto
Pro-B cell Pre-B cell Naive B cell Mature B cell k= o )
/ “\ /A\ knock-on indiretto su plasmablasti e PC a causa della
/ . ‘ i deplezione dei loro precursori
\, Manoty Bcells
AmiCDSB AmI-CD‘I9/20 AlmCDI 9/20 Antl-CD19/2D ‘ X
Anti-CD22 Anti-CD22 Anti-CD22
Anti-CD38 Anti-CD38* R K K .
(*germinal center I Azione sul compartimento T cellulare sia dirette
ec&?g?ar Anti-CD19/20 . ] o
ari
BOMABeAbs  pAn-CD38 (deplezione T CD20 proinfiammatorie) sia indiretta
BCMA BsAbs (soppressione delle interazioni B:T e | secrezione di
Anti-CD20 BTK inhibitors CD20 BsAbs CitOChinC da parte deﬂe Ceﬂule B).
Rituximab Ibrutinib Epcoritamab
Obinutuzumab Acalabrutinib Glofitamab
Ocrelizumaby Zanubrutinib Mosunetuzumab
Ofatumumab Pirtobrutinib
Ublituximab: BCMA BsAbs
Veltuzumab co1 9 cm T Tecilstamab
| El
Anti-CD22 Axlcabtagene ciloleucel
Inotuzumabr ozogamicin Tisagenlecleucel GPRC5D BsAbs (*Predominantly
Moxet b pasud Br btag: stol | targets malignant plasma cells)
Epratuzumab Talquetamab
BCMACART
Anti-CD38 Idecabtagene wcleuoel FcRHS BsAbs
Daratumumab Ciltacabtag | Cevostamab
Isatuximab

Mdihondﬂnnpluﬂntmaylffoctkcdlfunctbﬂmdﬂs i
ids, b ide, purine anal (Cannon L et al, Ann Allergy Asthma Immunol 2023; 130:718-126; Labrosse R et al, ] alletgy clin immunol

ids, bor yclophosp
; 2023;151:686-90; Engel ER, et al. Hematology Am Soc Hematol Educ Program. 2020 Dec 4;2020(1):312-318)
T ’SSCSSCSCC"CUUCCCCUUEEEHSSESSSSSSSSSSESESESSSSESESESESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESSBSBEBEBEBEBGEBGEBEBEEEEESSSSSSSSSSSSS
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(Anti-CD20 Ab (Rituximab) ) =

TOR VERGATA

e

Rituximab

Therapy
& Y
Hypogammaglobulinemia Late-Onset & @ e
(IgG, IgM, IgA) Neutropenia Q_'
T Q'3 .
o e

Mechanism ADCC DCD
Ligand mAb mAb
Receptor FeyRI/I1/1 /
Effector Cytotoxic Homotypic adhesion
. [nfecﬂons R
Questl mec( L (Viral, Bacterial, Fungal, Protozoan) ) ttlvamente
(T.S. Athni and S. Barmettler / Ann Allergy Asthma Immunol 130 (2023) 699-712) P TV

(Kacar M, et al. BioDrugs. 2025 Jan;39(1):103-130) FOUCLIICD TORVERGATA
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Abs anti-CID20

Sequele immunologiche dei principali

TOR VERGATA

a

Mode of action Licensed Effect on B-cells References IgG < LLN®  Vaccine response” References Late-onset
indications neutropenia
CDC  ADCC Death Hctedtt Time to Time to T-dependent T-independent utropent
induction depletion® reconstitution®
Rituximab +++  + + NHL, CLL, 2 weeks 24-36 weeks [43, 44] 2.5-25.7% Adequate Adequate [79] 3-27%
RA, GPA, (= 4-fold (= 2-fold
MPA increase) in increase) in

39% 57%

Ocrelizumab +++ ++ + MS 2 weeks 60-75 weeks [97] 1.6-13.5% Adequate Adequate [104] 13%
(=4-fold (>2-fold
increase) in increase) in
23.9% 64.2%

Ofatumumab ++++ + + MS, CLL*® 11 days >180 days [29,111]  1.3-8.3% 75% Not assessed [122] 0.2-6.1%
seroconversion
rate following
COVID-
19 mRNA
vaccine”

Ublituximab +++ 4+ + MS 24 hours 70.3 weeks [124, 128] Data not Data not available 2.6-4.4%"

available
Obinutuzumab  + ++++ +++ CLL, FL 8 days 78 weeks [129] 20% Data not available 3.4-13.6%"

* Deplezione cellule B circolanti entro 2 settimane dalla somministrazione di RTX.

* Durata dell'effetto circa 6-9 mesi; tuttavia, il recupero periferico delle cellule B ¢ stato segnalato

gia 16 settimane post RTX.

PTV

FONDAZIONE FTV

‘Kacar M et al. BioDr His. 2025 ‘311;39‘ 1 ‘.‘1 03-130‘ POLICLINICO TOR VERGATA
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Ipogammaglobulinemia associata al RTX

UNIVERSITA DEGLI STUDI DI ROMA

a TOR VERGATA

RESEARCH ARTICLE Open Access

& frontiers Rituximab-associated 9
Rituximab Associated 'mmuneloay  Hypogammaglobulinemia in pediatric . »

- - . . . . ( ORIGINAL RESEARCH
Hypogammaglobulinemia patients with autoimmune diseases frontiers . o et
in Autoimmune Disease Amer M. Khojah' '@, Michael L. Miller', Marisa S. Klein-Gitelman', Megan L. Curran’, Victoria Hans®,

Lauren M. Pachman'* and Ramsay L. Fuleihan® A Retrospective Analysis of
Joanna Tieu"*°, Rona M. Smith "2, -ap: i"2, Di S. 4, . .
Mark McClure 2, Ania Manson*, Sally Houghton* and David R. W. Jayne "* R |tUX| mab Treatm ent fo r B ce"
bty il et ok o P15 o Tt Gt it Kok oWl Depletion in Different Pediatric
School, University of Adelaide, Adelaide, SA, Australia, * Clinical Immunology Unit, Cambridge University Hospitals NHS - -
Tt Cantece, e K : Indications
May 2021 | Volume 12 | Article 671503 Frequenza dl
. . Merlin Wi ', Simone Kath 7, Kristina k !, Sinja Ohlsson’,
2 3 4 ™
lns Orgenza dl Anja Biischer?, -IJlrkHoizfnger ', Adela Della Marina and Elke Lainka
Rituximab-induced hypogammaglobulinemia Smsrovcm o > Haematologica. 2023 Jan 1;108(1):267-272. doi: 10.3324/haematol.2022.281134.
and infection risk in pediatric patients - . . . . o e
IPOgammﬂ PO st-RTX Rituximab therapy after pediatric hematopoietic
Roxane u::-u, I:In;:aus:,"' ‘Sara Barmettler, M.D," :Ot?‘.D-'lM '.M’,.Phl'l,' lm!llll:u lllnw.;::l(:::'l,' : ll t l t t - l d B _ ll
e i e del 25-50% stem cell transplantation can cause prolonged B-ce
::;;.:_:.a.mn,rhn“z Monireal, Quebec, and Halifax, Nova Scotia, Canada; Boston, Mass; Auckland, New Zealand; and lmpall'ment and increases the I].Sk fﬂr lnfectlons -a
[ e sz IO, retrospective matched cohort study
s .uY/'::“"" e : o 2 Michael Launspach 1, Dennis Temel 2, Emily Ohlendorf 2, Felix Zirngibl 2, Bianca Materne 4,
v Y\ N % swd 310% Lena Oevermann 3, Hedwig E Deubzer 8, Anton G Henssen &, Annette Kiinkele 5,
— i e i el . " .
A g §§: Multicenter Study > Rheumatology (Oxford). 2023 Aug 1;62(8):2850-2854, Patrick Hundsdorfer 7, Horst von Bernuth ®, Axel Pruf ©, Angella Eggert K
c ) e Ligw b . Arend von Stackelberg *, Peter Lang ", Johannes H Schulte
bl S doi: 10.1093/rheumatology/keac?16.
M v, s . e W% Open
S WS @ 5 % 2 Predictors of hypogammaglobulinemia in ANCA '

A e ety

(Labrosse R, ct al. ] Allergy Clin Immunol. 2021 Apr 20:S0091-6749(21)00564-9)

associated vasculitis after a rituximab-based
induction: a multicentre study

Manuel Alfredo Podesta 1, Federica Mescia 2, Anna Ricchiuto 7, Rona Smith 3,

Martina Tedesco 2, Matthias Arnaldo Cassia 7, Julia Holle 4, Renato Alberto Sinico &,

Annette Bruchfeld ® 7, Iva Gunnarsson 8, Sophie Ohisson ¢, Bo Baslund ", Zdenka Hru
Vladimir Tesar 1, Gianmarco Sabiu 12, Maurizio Gallieni 12, Maria C Cid '3, Augusto Vaglio ¥,
Lorraine Harper 18, Mario Cozzolino 1, Francesco Scolari 2, David Jayne 2, Federico Alberici 2

Original Investigation | Pediatrics
Association of Rituximab Use With Adverse Events in Children, Adolescents,
and Young Adults

Casey Lee McAtee, MD; Joseph Lubega, MD, MPH: Kristen Underbrink, BS; Kristen Curry. PharmD; Pavios Msaouel, MD, PhD; Martha Barrow, BS; Eyal Muscal, MD, MS:

Timothy Lotze, MD; Poyyapakkam Srivaths, MD; Lisa R. Forbes, MD; Carl Allen, MD, PhD; M. Brooke Bernhardt, PharmD, MS
{

(McAtee CL, et al. JAMA Netw Open. 2021 Feb 1;4(2):e2036.
FONDAZIONE PTV

POLICLINICO TOR VERGATA



CONGRESSO NAZIONALE AIEOP | ROMA, 22-24 Settembre 2025

Original Article

: TOR VERGATA

Rituximab Unveils Hypogammaglobulinemia and )
Immunodeficiency in Children with Autoimmune

Cytopenia

Giorgio Ottaviano, MD", Maddalena Marinoni, MD", Simona Graziani, MD®, Keith Sibson, MD", Federica Barzaghi, MD°,
Patrizia Bertolini, MD', Loredana Chini, MD®, Paola Corti, MD?, Caterina Cancrini, MD, PhD"', Irene D’Alba, MD’,

Maria Gabelli, MD, PhD", Vera Gallo, MD', Carmela Giancotta, MD", Paola Giordano, MD™,

Giuseppe Lassandro, MD, PhD™, Baldassare Martire, MD", Rosa Angarano, MD", Elena Mastrodicasa, MD°,

Cecilia Bava, MD", Maurizio Miano, MD", Samuele Naviglio, MD, PhD“, Federico Verzegnassi, MD, Paola Saracco, MD",
Antonino Trizzino, MD®, Andrea Biondi, MD, PhD?, Claudio Pignata, MD", and Viviana Moschese, MD, PhD® Monza,
Varese, Rome, Milan, Parma, Ancona, Padova, Naples, Bari, Perugia, Genova, Trieste, Torino, and Palermo, Italy; and London, United

Kingdom

TABLE I. Clinical and demographic features of 53 children treated

with RTX for autoimmune cytopenia Medizma del FU 30 mesi

Feature Value (N = 53), n (%)

Diagnosis
ITP 36 of 53 (69%) INHS|
AHA 13 of 53 (24%) = QO Great Ormond Street
= Rl ipInet = HospitlforChiren

Age at diagnosis (mo) italian primary immunodeficiencies network
Median 72
Range 1-204 . . .

Age at RTX (mo) 16 centri dell’Italian Network for Primary
Median 114 . o
Range 2208 Immunodeficiency e Great Ormond Street Hospital

Sex

Male 31 of 53 (58%) i
Female 22 of 53 (42%) PT v

(Ottaviano G, Moschese V. J Allergy Clin Immunol Pract. 2020 Jan;8(1):273-282) POUCLINICO TOR VERGATA
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TOR VERGATA

e

Incidenza cumulativa di ipogammaglobulinemia persistente (PH) e
normalizzazione delle cellule B durante il follow-up post-RTX

Full Length Article @
Rituximab Unveils Hy ammaglobulinemia and ® ; G s g ; oy
Immunodeficiency in '():‘I,:i,ldren \:ith Autolmune = Persistent hypogammaglobulinemia after rituximab therapy in pediatric %%
Cytopenia patients, prevalence and clinical outcomes
Giorgio Ot MD", M MD", Simona Graziani, MD", Keith Sibson, MD", Federica Barzaghi, MD", Susanna P.C. Hoppener *®, Saskia R. Veldkamp*, Mark CH. de Groot ‘@, Saskia Haitjema @,
Patrizia Bertolini, MD', Loredana Chini, MD", Paola Corti, MD®, Caterina Cancrini, MD, PhD"", Irene D’Alba, MD/, Julia Drylewicz"®, Jaap Jan Boelens "9, Caroline A. Lindemans ™, Joris van Montfrans’,
Maria Gabelli, MD, PhD", Vera Gallo, MD', Carmela Giancotta, MD", Paola Giordano, MD™, Annet van Royen-Kerkhof*, Marc HA. Jansen
Giuseppe Lassandro, MD, PhD™, Baldassare Martire, MD", Rosa A MD", Elena M. di MD",
Cecilia Bava, MD*, Maurizio Miano, MD", Samuele Naviglio, MD, PhD", Federico MD, Paola S: MD', v Bl 01903 o T COINCOE: (g iy B

Antonino Trizzino, MD", Andrea Biondi, MD, PhD", Claudio Pignata, MD", and Viviana Moschese, MD, PhD"  Mon,

Varese, Rome, Milan, Parma, Ancona, Padova, Naples, Bari, Perugia, Genova, Trieste, Torino, and Palermo, ltaly; and London, United - —
Kingdom 2 M ~
5 M i =
p<05 3 -

i 126G <2SD per eti ¥t 5 r !

= all’ultimo follow-up LY g .

~ >12 mo. post-RTX z £

S 1 2 - ¥

s : PH dopo > 12 mesi dal trattamento g ’ o

H S con RTX 1n circa 1 50% dei pazienti

: : Ritardata normalizzazione delle cellule Tt

- : - &

: s B nei pz con PH = oo A

.~ } —— “. n v 3 . ) 1 1
o " 3 % ié "6 12 b 36 a
Months after RTX
Months after RTX
Subjects st risk 3 53 45 32 19 : b i N b b
Kot 03 Ricostituzione piu rapida del’HG, delle

cellule B e delle cellule B di memoria nei pz
post-HSCT us pz trattati con RTX per altre
condizioni.

Necessita di un follow-up prolungato per identificare
ipogammaglobulinemia ed immunoricostituzione delle cellule B tardive

PTV

Ottaviano G, Moschese V. ] Allergy Clin Immunol Pract. 2020 Jan;8(1):273-282, POLRCO TOR VERGATA
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Fattori di rischio per SID iatrogena persistente  EJ] Torvergara

- Rituximab Unveils Hypogammaglobulinemia and g;,;
Immunodeficiency in Children with Autoimmune
Cytopenia
Giorgio Ottavi MD", M Marinoni, MD", Simona Graziani, MD", Keith Sibson, MD", Federica Barzaghi, MD",

Patrizia Bertolini, MD', Loredana Chini, MD", Paola Corti, MD", Caterina Cancrini, MD, PhD", Irene D’Alba, MD',

Maria Gabelli, MD, PhD", Vera Gallo. MD', Carmela Giancotta, MD", Paola Giordano, MD™,

Giuseppe Lassandro, MD, PhD™, Baldassare Martire, MD", Rosa Angarano, MD", Elena Mastrodicasa, MD",

Cecilia Bava, MD", Maurizio Miano, MD", Samuele Naviglio, MD, PhD", Federico Verzegnassi, MD", Paola Saracco, MD',
Antonino Trizzino, MD", Andrea Biondi, MD, PhD", Claudio Pignata, MD", and Viviana Moschese, MD, PhD"  Monz,
Varese, Rome, Milan, Parma, Ancona, Padova. Naples, Bari, Perugia, Genova, Trieste, Torino, and Palermo, ltaly; and London, United
Kingdom

(J Allergy Clin Immunol Pract. 2020 Jan;8(1):273-282)

PTV
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Diagnosi di PID/IEI in bambini con = ] ToRr VERGATA

RTX indication

Age

Reduced

Reduced

Final

ipogammaglobulinemia persistente (PH) post-RTX
r

Reference

B cells memory diagnosis
B cells
ITP nd Nd Nd CVID [49] Bussel
ES 19 Y Y PIK3cd [11] Kaplan
Autoimmune sinusitis, nd nd nd RAG1 [47] Bonagura
lung disease, and GI
disease
ITP 24 Y nd FASL [48] Viallard
ITP 14 N Y CVID [35] Levy
ITP 45 N Y CVID
AHA 2 Y nd ARTEMIS  [8] | Ottaviano
AHA 1.3 N Y PIK3cd
ITP 10 N Y CVID
ITP 7 Y Y CVID
AHA 1.2 Y Y PAD 9/17 (530/0)
AHA 10 N nd PAD
ITP 11.6 N Y CVID
AHA 14 N Y CVID
AHA 47 N h'4 CVID
ES 9 N Y NFKB1 18 | Labrosse
ES 7 N N NFKB1
ES 5 Y Y CVID
EBV control 1.8 Y Y HLH
ES 3 Y Y CVID
EBV control 2 N v HLH 7/27 (26%)
ES 4 N N TACI
ITP 3 N N Selective
IgM def
ES 1.1 N N ADA2

(Ottaviano G, Sgrulletti M, Moschese V. Eur ] Immunol. 2022 Oct;52(10):1572-1580)

CONGRESSO NAZIONALE AIEOP | ROMA, 22-24 Settembre 2025

e

|- =

La PH post-RTX nei bambini con
citopenia autoimmune non deve sempre
essere interpretata come compromissione
immunologica iatrogena perché puo svelare
una diagnosi di PID/IEI e dovrebbe
richiedere ulteriori test diagnostici.

PTV
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(M) Check for updates

MATOLOGA
vvvvv

Association of CD19"-targeted chimeric antigen
receptor (CAR) T-cell therapy with
hypogammaglobulinemia, infection, and
mortality

Natalia M. Sutherland, MD, Baijun Zhou, MHS, Lingxiao Zhang, MPH, Mei-Sing Ong, PhD, Joseph S. Hong, BS,
Andrew Pak, BS, et al

*  90% dei pazienti con

‘ Patient specific risk factors

Prior to CAR-T therapy: ) After CAR—Tthqrapy: ) 1 1 ogamma lobuhnemia OSt-
: ﬁ?b?éféﬁfﬁﬁﬂfmvf::maa —_— ) ﬁ;;g;ﬁﬂi’;}iéﬂ'ﬁﬁemm . Lﬁ;’ 2|ggGe (400mg/dL<IgG=600mg/dL) pPog e A% T P
(IgG=600mg/dL) + Mean IgG 362mg/dL; 27) < Wofacirh <100 daya postCART terapia -1
¢ Mean IgG 587mg/dL p<0.0001 therapy (HR 1.5) . . .
« Hospitalizations for infections (HR 1.4) L4 Ipogammaglobuhnemla pre—terapla
CAR-T predittiva di un
cots ;@RT I gections ] [t Mortality | peggioramento
V- l g k@ dell'ipogammaglobulinemia post-
Normal B cells B-cell aplasia/ o / i
Sy hpogunmaonena T iestete 21 g capa
infection post-CAR- ° T rischio di infezioni gravl c
T therapy N .
+ Use of VG (R 059 mortalita dopo terapia con CAR-T.
Retrospective evaluation | 0 G
of patien.ts receiving * oo - . . .
CD19+ diected CAR T Necessario monitoraggio
e n=579 Malignant B- cell c issi 4 4 4 ' 4
« 77%aggressive expressing CD19+ eerremission \ immunologico per identificare i
lymphoma IVIG . . . . .
- Mean age 64 years pazienti ad alto rischio di

(Sutherland NM, et al. J Allergy Clin Immunol. 2025 Feb;155(2):605-615) morbilita e mortalita.
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Proposed outline to address hurdles in differential diagnosis

between primary and secondary hypogammaglobulinemia

@
m Every 3-6 mo.

Anti-CD20 mAb Long-term follow-up _

Pre-treatment screening > 12 months
T/B lymphocyte subsets B cell reconstitution
Ig levels Ig levels MANAGEMENT
Vaccine responses Vaccine responses * Monitoring and early detection
Family and medical - + Infection management
o y?n mecie Higher suspicion < Propay Soxl
history & picion « Consideration of IgRT
Recurrent/severe infections
Autoimmunity
Higher suspicion Lymphoproliferation
Refractory AHA/ES Lack of B cell recovery CLINICAL
Younger age (<6 years) A\ Low Ig levels IMPROVEMENT
Low Ig levels CD20 v‘
Altered B cell subsets
History of infections - Immunology referral
autoimmunity - or Othef BCTTS B cell subsets
lymphoproliferation Free lightchains
Genetics
(Modified from Ottaviano G, Sgrulletti M, Moschese V. Secondary rituximab-associated versus primary PT s 7

Iimmunodeficiencies: The enigmatic border. Eur ] Immunol. 2022 Oct;52(10):1572-1580) RO

POLICLINICO TOR VERGATA




CONGRESSO NAZIONALE AIEOP | ROMA, 22-24 Settembre 2025

TOR VERGATA

e

Perché Vaccinare?

SID patients represent a

population with high susceptibility Ruolo Diagnostico
to infectious diseases

La valutazione della risposta Ab specifica ¢ parte del work-up
immunologico dei pazienti con SID

Ruolo Prognostico

/Tt-Decisionale

Risposta Ab specifica — fenotipo clinico/evoluzione/ prognosi
Quando iniziare il trattamento sostitutivo?

e

Ruolo Profilattico
PTV

FONDAZIONE FTV
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UNIVERSITA DEGLI STUDI DI ROMA

Vaccinations in Children and Adolescents Treated
with Immune-Modifying Biologics: Update and
Current Developments

Baldassarre Martire, MD?, Giorgio Ottaviano, MD", Maria Sangerardi, MD®, Mayla Sgrulletti, MD®, Loredana Chini, MD",
Rosa Maria Dellepiane, MD®, Davide Montin, MD', Caterina Rizzo, MD?, Claudio Pignata, MD, PhD",
Gian Luigi Marseglia, MD, PhD', and Viviana Moschese, MD, PhD®  Barletta, Bari, Rome, Milan, Turin, Naples, and Pavia,

TABLE |. Monoclonal antibodies and selective immune suppressors

memumization prot 10 immunization during IMBs reatment Vaccine efficacy Vaceine safaty
e gt 05+ tenimart__naciested vaccne___Lve vacene [re—— o [ Tr—,
TNFa Contrasting literature ~~ R* NR? Adequate seroprotection rate but  Booster doses are No serious adverse Booster doses
Euaneccept data for non—live lower antibedy production efficacioust cvens are safe. . L. . . . .
A vaccine compared wih bty contols Nodiscase Patients receiving IMBs have an increased risk of infectious diseases and
Adalimumab Preserved and patients treated without deterioration . . . . . R N L
Cclmm proclfil swoproohon ats wmINEe associated complications with a significant burden of morbidity and
: anibody lass for . . . . . .
Lot live vaccine mortality. To date, there is no well-established evidence for use of
e
ez No duta R NR Ry LA sy B vaccines in these patients.
T disease relapse| . T . . L.
Sarlumsb No data No data Nodaia No dua Nodaa Nodata No data Vaccine schedule should be individualized according to the clinical and
Siltuxumab No data No data No data No data No data No data No data . . - .
L1 immunological status of the patient.
(=}
Secukinumab No data R NR Proven efficacy for influenza, No data No severe adverse No data . . . . .
Men-C events Q < Q<
o T o — Ty T—— Patient’s vaccination status should be documented and incomplete
RS S s = e S = RS vaccinations should be completed whenever possible prior therapy.
Ustekinumab. No data R NR Proven efficacy for influenza, No data No severe adverse No data . . ~ . . .
o evencst Patients on IMBs should be advised of potential suboptimal immune
Guselkumab No data No data No data No data No data No data No data
i response.
Canakinumab No data R NR Proven efficacy for influenza, No data No severe adverse No data p
— o n - AT o o e Inactivated vaccines should be preferably administered at least 2 wk
L4 o e el . - . e
Dupilumab No duta R NR Proven efficacy for TT, No duta No severe adverse No data before the initiation of blOlOgIC.S.
meningococcal vaccines events . . . . . .
s Live-attenuated vaccines are generally contraindicated during and for
Mepolizumab No data No data No data No data No data No data No data . . . N . N
Bz Nodata Nodua No dua Froven ey fo nlonza  No dua No duia Rodua weeks to months following discontinuation of the IMB. They should be
Reslizumab No data No data No data No data No data No data No data
D N - —— - _— administered at least 4 wk before the initiation of therapy.
immunity afier treatment . . . . . - -
- E&rupw.;cv‘ There is no need to routinely assess antibody titers either before or after
LS the vaccination program because they may not be predictive of long-
Belimumab Preserved humoral R NR Proven efficacy for PCV1Y/ No data Sale No data R . R . A
|y — s term protection because cellular immunity can persist regardless of
Abatacepti Pimndhu:;lunl REG NRJ | Pwve:.nﬂ:::y for TT, PPV, No data Safe No data HIltibOdy levels

cDs2

{
Alemiuzumsb Preserved humoral R** NRHY Proven efficacy for PPV23, TT, No data. Safe No data
immunity diphtheria, polio, Hib, N
Men-C A
s

Sl oo ‘ " e e = *t___ (Martire B et al ] Allergy Clin Immunol Pract. 2022 Jan 24:52213-2198(22)00023-X) POUCLIGO TOR VERGATA
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¢ Se IgG < 1.5 g/1. non indicata valutazione risposta Ab specifica

* Le vaccinazioni devono essere completate, prima di iniziare il BCTT,
sempre compatibilmente con 'urgenza del trattamento.

* Ripresa della risposta Ab specifica in media > 6 mesi post-RTX —
posticipare la vaccinazione dopo l'ultima infusione di RTX e 4 settimane
prima della successiva infusione.

PTV

(modified from Otani IM, Ballow M.] Allergy Clin Immunol Pract. 2024 Dec 24:52213-2198(24)01266-2) POUCLICD TORVERGATA
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Profilassi antibiotica

Carenza di dati che confrontano la profilassi antibiotica con Remeroe”
I'IgRT nelle HG sintomatiche

s

* Considerare profilassi antibiotica e terapia antivirale in circostanze specifiche e durante la
valutazione per SID.

* Particolare considerazione della profilassi antibiotica nei pazienti con bronchiectasie.

* La profilassi antibiotica non ¢ raccomandata in sostituzione (da considerare se I'l[gRT
non ¢ disponibile/accessibile), ma eventualmente in combinazione con I'IgRT o per la
profilassi di infezioni specifiche.

* Considerare epidemiologia locale, resistenza antimicrobica, eventi avversi e disbiosi
intestinale nei pazienti trattati con profilassi antibiotica per RT1Is.

(Wijetilleka S, et al. Rheumatology 2019;58:889896) E.:Ivv
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Low IgG level

Flow chart nel sospetto di SHG

= Review histary for serious infections requiring hospitalization or intravenous antibiotics in the last year
= Screen for features concerning for underlying IEI such as autoimmune cytopenia, bronchiectasis or

structural lung disease, lymphoma, IBD
* Recheck IgG to ensure low IgG level is not transient

= Additional laboratory evaluation including IgA, IgM, IgE, specific antibody titers to tetanus and
Streptococcus pneumonia vaccines, lymphocyte subsets, and B-cell phenotyping if B-cell counts allow

A

Features concerning for
underlying |EI

e IEI evaluation including
consideration of genetic testing

'

¥

<600 mg/dl

with bronchiectasis

Serious
Infections

19G <200 mgldL I | 1gG 200-399 mgldL 19G 400-699 mgldL
N * = Low IgA or IgM
i,ﬁ:gﬁ:; * Undetectable IgE
* Low polysaccharide vaccine
responses
¥
- Low IgA or IghM
« Undetectable IgE
* Low polysaccharide vaccine NO
responses
o
¥
« First 3 months after HSCT
« First 3 months after CD19 o Close
CAR-T therapy in adults* monitoring
« First 1-2 years after LT or HT
vls {
]
e Possible but unclear
benefit of prophylactic
IgRT, recommend Shared
Decision-Making
|
L
IgRT with monitoring
and periodic
reassessment

YES

N

(modified from Otani IM, Ballow M.]J Allergy Clin Immunol Pract. 2024 Dec 24:52213-2198(24)01266-2)
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La terapia sostitutiva con Ig nelle SID ¢
generalmente accettata per la profilassi
secondaria al fine di prevenire la

ricorrenza infettiva

D’'impiego nella profilassi primaria, al
tine di prevenire I'insorgenza del primo
episodio infettivo, in assenza di storia
infettiva pregressa, ¢ invece ancora
dibattuto

Shared-decision making
PTV

FONDAZIONE FTV
POLICLINICO TOR VERGATA




Aspetti da valutare per la terapia sostitutiva =

Topic

Considerations

Underlying cause

Vaccine responses

Side effects/cost

ANCA-associated vasculitis and anti-CD20
therapy: IgG < 400 mg/dL associated with
increased serious infections.
Anti-CD20 therapy: infection risk increased in
patients with longer duration of treatment,
older age, and comorbidities (chronic lung
disease, diabetes, and cancer).
SOT: clear association between 1gG <400 mg/
dL and increased infection risk and mortality.
Evidence that prophylactic IgRT can reduce
mortality in LT and HT.
CLL: clear association between 1gG <400 mg/
dL and increased infection risk and mortality.
Evidence that prophylactic IgRT reduces
infection risk but not mortality.
Waiting to assess vaccine responses in
immunosuppressed patient populations known
to have attenuated vaccine responses could
delay care.
Insurers may require the evaluation of vaccine
response for IgRT approval.
IVIG does not appear to have added risks in SHG
patient populations, but known risks still
apply.

SCIG may achieve higher 1gG levels and less
infections with less side effects. Patients have
reported improved quality of life on SCIG.
Only Gammagard S/D is FDA-approved for
SHG in CLL.

Otani IM, Ballow M.] Aller;
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Screening virologico in PCR (HIV, CMV, EBV, HCV)
prima dell’inizio della terapia e poi annualmente o ad
ogni cambio di prodotto commerciale.

Valutazione immunologica ed indicazioni per IgRT
analoghe tra SID ed IEI, tuttavia nelle SID
I'ipogammaglobulinemia puo risolversi nel tempo e
pertanto la IgRT potrebbe non essere necessaria a lungo
termine.

Monitoraggio immunologico con rivalutazioni

periodiche a 3 e 6 mesi dall'interruzione della terapia per
identificare i pazienti che possono interrompere 'IgRT.

PTV

Clin Immunol Pract. 2024 Dec 24:52213-2198(24)01266-2, FOUCLIICD TORVERGATA
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ornoert
. . . . . emembe
La decisione di proseguire I'IgRT deve essere rivalutata P

annualmente e basata su parametri clinici e di laboratorio

-

* Valori di IgG superiori a quanto previsto dall'IgRT

* Normali valori di IgA o IgM

* Ricostituzione dei valori di cellule B con normali switched memory B cells
* Nessuna terapia immunosoppressiva in atto

* Nessuna infezione per almeno 6-12 mesi

* Nessuna interruzione durante la stagione invernale

* Stretto monitoraggio delle Ig dopo la sospensione

PTV

(Wijetilleka S, et al. Rheumatology 2019;58:889896) POUCLIGO TOR VERGATA
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Health Care Utilisation in a Cohort of Patients with Primary and
Secondary Antibody Deficiency in the United Kingdom
Benjamin Dimbleby' - Will Greenway' - Siobhan 0. Burns?? . Alex G. Richter* . Adrian M. Shields'*
All patients Primary antibody deficiency Secondary antibody deficiency
(n=292) (n=177) (n=115)
Specialty N % N % N %
Respiratory medicine 142 48.6 88 49.7 54 47.0
Heamatology 111 38.0 35 19.8 76 66.1 ‘
Ear Nose and Throat 81 27.7 37 209 44 383
Gastroenterology (excl. hepatology) 62 21.2 47 26.6 15 13.0
Dermatology 57 19.5 30 16.9 27 235 ‘
Rheumatology 46 15.8 20 11.3 26 226 48

* Pazienti con SID eseguono piu visite specialistiche

* Pazienti con SID accedono piu frequentemente al pronto soccorso

* Ritardo > 4 aa tra prima infezione grave e consulenza immunologica
* Bronchiectasie nel 24% det pz alla prima valutazione immunologica

Avvio profilassi antibiotica e IgRT -> significativa riduzione dei ricoveri ospedalieri per infezioni

PTV

‘Dimbleby B, et al. ] Clin Immunol. 2024 Sep 27:45(1):18, e



CONGRESSO NAZIONALE AIEOP | ROMA, 22-24 Settembre 2025

TOR VERGATA

Gestione multidisciplinare delle SID da B-cell
depleting therapy (BCTT)

More involvement of clinical

u F ﬁ immunologists

! | * prima dell’avvio della BCTT

. . \ , * per monitoraggio della IgRT
Necessario coordinamento | {efiicacia, tollorbilits, dose,
multidisciplinare via di somministrazione)

* per valutazione eventuale
Autoimmune/ haematological PID/IEI in base ad anamnesi

1
disorders G 2 e s
p (O i G familiare, dati clinici e
immunologici

* Migliora I'identificazione
> dei pazienti con SID

' Facilita 'avvio precoce di
) una terapia adeguata

! WS
Primary/secondary B-cell depleting therapy
immunodeficiency (e.g., BTKi, mAb)

PTV

(Dimbleby B, et al. ] Clin Immunol. 2024 Sep 27:45(1):18)  (Wijetilleka S, et al. Rheumatology 2019;55:889896) PO TR ERGAT
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Prospettive Future

Anche per le SID, come per gli IEI, ¢ necessaria una personalizzazione della
valutazione, profilassi e trattamento sulla base del farmaco biologico, della patologia
sottostante e della predisposizione genetica del paziente.

Population

Claims
Data . ° .
@ ‘ * Migliorare le attuali

raccomandazioni definendo
protocolli diagnostici, tempi di

Individual f} monitoraggio clinico-laboratoristico
At Risk

EHR Text
Mining

u‘

pred,ct,on e strategie terapeutiche ottimali

e Riduzione dei costi economici-
sanitari

* migliorare analisi dei dati
* | bias intrinseci

* migliorare le prestazioni predittive

(Labrosse R, Haddad E.J Allergy Clin Immunol. 2023 Mar;151(3):686-690) P TV
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Referral Center for Primary Immunodeficiencies

Tor Vergata University Hospital, Rome, Italy OOQ
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