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Autoimmune hemolytic anemias (AIHAS)

Incidence of 0.6-1.3/100.000/year.

Include warm (wAIHA) and cold (cold agglutinin disease, CAD)
forms.

The pathogenesis is complex involving 1gG or IgM
autoantibodies, antibody-dependent cellular cytotoxicity in the
reticuloendothelial system, complement activation, and bone
marrow compensatory response.

The disease is diagnosed through the Direct Antiglobulin test
(DAT) with monospecific anti-sera and detection and titration
of cold agglutinins in the serum for CAD.

Further work-up with bone marrow evaluation, CT-scan, and
serologies indicated on a case by case basis to exclude
secondary forms.
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Hemolysis present, identified by
hemolytic markers and clinical features

Munconjugated bilirubin, 1 LDH,
M reticulocytes, J haptoglobin

Direct antiglobulin test (DAT) or Coombs
test with monospecific antisera
anti-1gG, -IgA, -1IgM, -complement (C3d)

: Consider confounding factors :
1 (Gilbert syndrome, congenital 1
| hypohaptoglobinemia, necrosis or 1
I increased turnover, vitamin or iron |
1 deficiency) :

Evaluate for alternative causes of
hemolysis (congenital, toxic,

negative

mechanical, drugs, infections)

==

|

If none identified, and clinical
suspicion for wAIHA is high, do
more specialized tests in

Positive with anti-IgG Positive wi
(+/- weakly anti-C3d)

(+/- weakly anti-IgA)

th anti-C3d

Cold agglutinin titer > 1:64 at
4*C (test thermal amplitude

reference labs

|

If positive: AIHA

! !

WAIHA

CAD/CAS

If negative, and strong clinical
suspicion: clinically diagnose as
DAT negative AIHA
(5%-10% of cases)

Consider secondary forms

(systemic autoimmune diseases, lymphoproliferative
disorders, immunodeficiency, neoplasms, infections,
transplants, drugs)

Perform chest x-rays, abdomen ultrasound or CT scan;

autoimmune and infectious screening; bone marrow
evaluation; dedicated NGS panels.

Consider DAT positive for !
alloantibodies in recently :
transfused patients |
Consider a false positive DAT |
(hypergamma-globulinemia, |
paraproteins, therapy with Ivig or !
daratumumab) :
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Educational Session 5 Nov 2025
Immune Cytopenias: Addressing
Challenges and Advancing Treatments

Wilma Barcellini — wAIHA

- IgG mediated, reactivity at 37°C

 DAT pos for IgG or IgG+C3d

« ADCC in the spleen as the main pathogenic
mechanism

 Forms with C3d positivity show more severe

phenotype

supportive therapies

Standard and
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Standard and new therapies
for warm autoimmune hemolytic anemia (WAIHA)

Steroids, Ivig
Splenectomy
Immunosuppressors B cell-directed
Transfusions .
folic acid, rEPO (if reticulocytopenia) theraples p|asma cell-
prophylactic anticoagulation, rituximab directed
plasma-exchange in severe cases parsaclisib, ibrutinib, Irecte
rilzabrutinib, zanubrutinib therapies
obexelimab, povetacicept, bort b
ianal b ortezomib,
¥ / fanaiama daratumumab
IgG auto —
antibody \= - < J
\/ Plasma cell
B lymphocyte

Other

sovleplenib
nipocalimab

macrophage

Extravascular Phagocytosis
haemolysis (spleen)

cvtoklnes :
\ @
fostamatininib >

T lymphocyte

Complement-
directed therapies
pegcetacoplan, ANX005

Classic pathway Lectin
pathway

9@
©=0

Phagocytosis GO
(liver)

Alternative
pathway
(Factor B
Factor D)

Intravascular
haemolysis
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Immune Cytopenias: Addressing Challenges
and Advancing Treatments

Wilma Barcellini — wAIHA

« Steroids +/- IVIG as frontline, effective in >80%
of cases

* Rituximab as second line/early first line if no
response after 2-3 weeks of steroids

« Clinical trials if available as third line vs IST
(MMF?) vs plasma cells inhibitors (bortezomib

or daratumumab) off label
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Folic acid supplementation
rEPO if reticulocytopenia
Transfusions in acute and symptomatic patients
Prophylactic anticoagulation if severe hemolysis
(LDH > 1.5 x ULN and Hb <8 g/dL)

,

Steroids (prednisone 1 mg/kg/day for 3 weeks) then
slow tapering and stop in 4-6 months

Consider adjunctive IVIG if no response to steroids
and/or transfusions

In severe cases (Hb <8 g/dL) consider high dose steroids
and PEX if no response to steroids and/or transfusions

No Response

==

Alternative Splenectomy
immuno- (if <65 years &no
suppressants comorbidities) WE&W

Consider new/experimental treatments or clinical trials:
B cell-directed therapies ( parsaclisib, ibrutinib, rilzabrutinib, zanubrutininb)
Plasma cell-directed therapies (bortezomib, daratumumab)
SyK inhibitors (fostamatinib, sovleplenib)
Other (ianalumab, obexelimab, povetacicept, nipocalimab)
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Educational Session 5 Nov 2025
Immune Cytopenias: Addressing
Challenges and Advancing

Clinical features of CAD as related to steps in pathophysiology:
Consequences for treatment

Treatments
PATHOPHYSIOLOGY CLINICAL FEATURES TREATMENT
NON-COMPLEMENT MEDIATED PATHOGENESIS
H 1 k\" 8 impaire
Slgbjorn Berentsen — CAD iy _jg_, S ___,@ e Cold-induced circulatory gy B-cell directed
o CREE Y g _— (hr:::gh symptoms: therapies
gglutination capilianes )
IgM mediated, reactivity at 0-34°C / - * Acrocyanosis
el e o EAY * Raynaud-like
. plagt
+ DAT pos for C3d and CA titer>1:64 & S ANL g symptoms
S con- C4b,C2a
. . CLASSICAL ACTIVATION PATHWAY vertase \:.
i C3d mediated extravascular hemonS|s =5 i =) Features of hemolysis: =) Complement-directed
. . . sunival ©1 NG +— =i (RN} * Hemolytic anemia therapies
mainly in the liver i PATHWAY  § « Fatigue OR
e ,"’_csgnase * Acute exacerbations B-cell directed
§

« CA mediated peripheral signs/symptoms therapies

1
1
{
S0igy (MAC! J s,
hemolysns'l‘“‘ ( ) 2 B e

1
Intravascular ¢ C5b-9  C6.C7,C8,CO C5b 5

+ Cold exposure and complement amplifying

COMPLEMENT-MEDIATED PATHOGENESIS

conditions may exacerbate the disease.
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Educational Session 5 Nov 2025
Immune Cytopenias: Addressing
Challenges and Advancing
Treatments

Sigbjorn Berentsen — CAD

Cold agglutinin—associated
lymphoproliferative bone marrow disorder
present in >80% of cases along with serum
IgM MGUS, mainly k.

MYD88 neg

A, B - hematoxylin-eosin

C. CD20 staining

D. IgM-positive B cells within the infiltrate
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Treatment with sutimlimab vs placebo in 42 patients with CAD in a randomized controlled trial.
Marked and rapid improvements in hemoglobin and bilirubin levels were observed in the sutimlimab arm,
compared to no changes in the placebo arm.

Réth et al. Blood 2023 * No effective on CA induced peripheral symptoms
* Need for continuous indefinite treatment IV every 2 weeks

Placebo Arm: T
Placebo Arm: —a= PBO =—4= SUT =+ PBO =4= SU

Sutimlimab Arm :ee= SUT Sutimlimab Arm :—e— SUT

Part A Part B
Part A Part B r
= 40
g g =
S =
2 ]
= £
2 =)
= 2
a p g
O 12 g%
g E
S 23]
T w
ar 2
9 10 = 204 ]
(] T=
5 2 TH
] = = B
=
A== IN/A
s 10 -
T i
BL 5 1 17 23 26 33 39 45 51 57 63 69 7579 Lv BL 5 1 17 23 26 E2) 39 45 51 57 63 69 75 79 LV
Visit (Week) Visit (Week)

PBO/SUT (n) 20 19 19 19 20 19 19 18 20 19 17 17 17 16 15 20 PBO/SUT (n) 18 15 17 16 18 18 16 15 18 16 15 15 15 14 14 19

SUTim: 40 45 17 L 1599 L i 1 1 1% el 1 LA 19 suT(n) 17 17 16 17 17 17 15 15 16 14 13 15 14 12 12 17
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CAD diagnosis

Asymptomatic disease or very mild symptoms Symptomatic anemia, fatigue, or bothersome circulatory symptoms
y 4
Watch and wait. Thermal protection Treat
Fulminant hemolysis Moderate to severe hemolytic anemia Hemolytic anemia Marked CICS with
) with no or very mild CICS with marked CICS compensated hemolysis s
Prefer sutimlimab if available Consider sutimlimab
If not, Consider BR in fit patients
- consider plasmapheresis = BR Consider R in frail patients
- consider eculizumab Consider clinical trial
2
Prefer B-cell directed therapy: B-cell directed therapy:
- Consider BR in fit patients - Consider BR in fit patients with severe sympt
- Consider R in frail patients or mild disease - Consider R in frail patients or mild disease
Consider clinical trial Consider clinical trial
Response to first-line therapy Failure on first-line therapy »| If treated with BR or R:
¢ Wait for late response

v

If treated with sutimlimab: Consider options not used first-line Failure
Continue indefinitely or «bridge» to B-cell directed therapy | | Consider ibrutinib or bortezomib-based therapy
If treated with BR or R: Stop therapy after 4 cycles Consider clinical trial

A
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Long-Term Efficacy and Safety of Rilzabrutinib, an Oral Bruton Tyrosine Kinase
(BTK) Inhibitor in Patients With Warm Autoimmune Hemolytic Anemia .
(WAIHA) in the LUMINA Phase 2b Part B Study: A 74-Week Follow-Up B "R and it

v extravascular hemolysis

B cell
Inhibits anti-RBC and

antibody production )\

Bruno Fattizzo,! Henrik Frederiksen,? Alessandro Lucchesi,? Bing Han,* Catherine M. Broome,®> Nichola Cooper,® Joan Cid,” Frederick Chen,?
Amitabha Mazumder,® Miriam Vara Pampliega,' Deepthi Jayawardene,!! Heidi Krenz,'? Jing Zhao,'* Ahmed Daak,! David J. Kuter!3

. oo - o Classical Indirectly [PV
Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policl SCE I Milan, Italy; 2Department of Hematology, Odense University Hospital, Odense, Denmark; complement inhibits classical
3Hematology Unit, IRCCS stituto Romagnolo per lo Studio dei Tumori (IRST) “Dino Amadori”, Meldola, italy; *Department of Hematology, Chinese Academy of Medical Sciences, pathway comloment BTK
Peking Union Medical College Hospital, Beijing, China; *Division of Hematology, MedStar Georgetown University Hospital, i DC, USA; ith Hospital, London, y P! o
United Kingdom, “Hospital Clinic i Provincial de Barcelona, Barcelona, Spain; 8Department of Clinical Haematology, Royal London Hospital, Barts Health NHS Trust, London, United = pathWaY activity antigen-antibody Cys481
Kingdom; °The Oncology Institute of Hope and Innovation, Glendale, CA, USA; °Hospital Universitario de Cruces, Bizkaia, Spain; *'Sanofi, Cambridge, MA, USA; 2Sanofi, Q//' - interaction Ly
Bri NJ, USA; 3 Division, Massachusetts General Hospital, Harvard Medical School, Boston, MA, USA I/' C . ,

Intravascular

ASH Poster: #4655 RBC lysis

Rilzabrutinib is an oral, reversible, covalent Bruton
tyrosine kinase (BTK) inhibitor

BTK inhibition is expected to increase Hb in wAIHA
through multi-immune modulation: T

RBC phagocytosis

* Reduced production of pathogenic autoantibodies

Reduces ADCC
in spleen

* Reduction of antibody-dependent cell-mediated =
cytotoxicity in spleen o Inhiits inlammasome/

* Reduced inflammation and complement activation

Phagocytosis ,_/ -
®-m

Inhibits acrophage

inflammasome/
Innate Immunity

NF-kB activation

Neutrophil

1IL-1, IL-18,
and other
inflammatory

cytokines




Y ol
“Qf POST-ORLANDO 2025
Novita dal Meeting della Societa Americana di Ematologia

22 AIHAs received Rilza 400 mg BID in a phase 2 trial

15 respondents continued treatment in part B
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Notably they had received more than 3 prior AIHA therapies in more than 50% of cases

Screened (N = 35)

!

Entered Part A: Rilzabrutinib (N = 22)

|

Completed Part A: Rilzabrutinib (n = 21)

|

Entered Part B: Rilzabrutinib (n = 15)

Characteristic

Completed Core Part B: Rilzabrutinib (n =9)

* AE(n=1)
* Poor compliance to

protocol (n=1)

« Patient withdrawal (n

=3)

¢ Other(n=1)

Part B (n =15)
>3 prior wAIHA medications, n (%) 9 (60)
Prior splenectomy, n (%) 2(13)
Prior response to WAIHA treatment,*
n responded/n received (%)
Corticosteroids 12/15(80)
Rituximab 6/9 (67)
Immunosuppressants 3/8 (38)
Rilzabrutinib study treatment, n (%)
St.andalor'we. rilzabrutinib | 6 (40)
RI|Z{:.1ertInI|:? plus concomitant 9 (60)
corticosteroids
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- 144 -e-Responder by Week 24 Non-responder by Week 24
. 2 134
+ Baseline Hb level was 8.2 g/dL (5.8-11.4) %g 12-
s e EC 11
* Hb levels were maintained through Week 74 23 10
ES
© 9
« Hb at week 74 was 11.7 g/dL ( 6.6-14.7) 3°
=
. . 71
* Hemolytic markers consistently decreased
Responders | 14 14 14 14 14 14 14 14 14 13 14 14 14 13 14 13 14 14 14 14 14 13 12 12
8 8 8 8 8 7 7 7 7 7 7 7 6
4

6 8 10 12 14 16 18 20 22 24 26 28 30 34 38 42 46 50 58 66 74
Visit (Weeks)

Part A PartB

1, 2

600 - 500 - 4 -
> 5
S 500 - :°_ 400 - S 30 T OBaseline
x = I E. 3 A EWeek 26
g 400 1 G 300 - & 25 - mWeek 50
8300 1 5 5 2- = Week 74
El g 200 - 845 .
= 200 - 3 31
s S s 11
2 100 - 5 100 1 2 05 |
= (] [T
= =
0 0 0

LDH Reticulocytes Total Bilirubin
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o 20 —-8- Responder by Week 24 Non-responder by Week 24
£ O 15
98 __
E% o p Y 3
. . . B 5+
« FACIT-Fatigue score improved by a median £ JL T 4 | { I
of 5 points from baseline — clinically significant 35 s
improvement =5 L0l
Responders | 12 14 14 11 14 14 14 13 12 11
7 7 6
4 12 24 26 34 42 50 58 66 74
Visit (Weeks)
AEs (N =15), n (%) Any Cause Related AEs PartA Part B
Any AE 12 (80) 5(33) Conclusions
Diarrhea 5(33) 1(7)
Upper respiratory tract infection 4(27) 0 LUMINA phase 2 StUdy through week 74 showed:
sackpain ggg; : Continued efficacy with sustained Hb response
Anemia 2(13) 1(7) 2 patients achieved drug-free remission
Eﬁt:l:is ;gg; 1‘()7) Clinically meaningful improvement in fatigue score
Fatigue 2(13) 0 Well-tolerated safety profile
GERD 2 (13) 0
Hemolyti i 2(13 0 .
pome Vic anemia > o) 0 Phase 3, randomized, placebo-controlled study (LUMINA3;
Herpes zoster 1(7) 1(7) NCTO07086976) is actively recruiting
Lymphopenia 1(7) 1(7)
Decreased neutrophil count 1(7) 1(7)
Decreased WBC count 1(7) 1(7)
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Real world use of sutimlimab
in patients with cold agglutinin disease:
An international study

Fattizzo B, Sambruna E, Miyakawa Y, Michel M, Visco C, Fillitz M, Kannourakis G, Greve MB, Kleemiss M, Cid J, Patriarca A, Pavan L, Dizdari
A, Maschio N, Sau A, Bitetti C, Curreli L, Lame D, Markovic U, Solimando A, Pedone GL, Versino F, Bortolotti M, Rapezzi D, Sammartano V,
Tumedei N, Fianchi L, Khwaja J, De Vivo A, Lanza F, Vianello F, Oliva EN, Jaeger U, Jilma B, Moulis G, Barcellini W.

Baseline features

« The median age was 66 years (range 45-88) and 31 (57%) patients were females.

» The direct antiglobulin test (DAT) was positive for C3 alone in 35 patients, for IgG and C3 in 8, and for IgM
and C3in 10.

» The median CA titer was 1:1,024 (range, 1:4 to >1:25,000).

History of CAD patients pre-sutimlimab

* Prior CAD treatments (median 3, 1-4)

* Pre- Sutimlimab complications included 8 G= 3 infections and 12 thrombotic events.

» The median number of RBC transfusions in the 6 months pre-Sutimlimab was 2 (0-18).
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Median AHb at different timepoints Treatment Wlth sutimlimab
At baseline, median Hb was 8.4 g/dL (2.9-10.8), unconj bilirubin 1.9

; mg/dL (0.8-7.49), and rets 107x10°/L (10—340).
25 /\/\/\ « Sutimlimab was administered as monotherapy (n=42) or in

combination with erythropoietin (8), corticosteroids (2), or both (2).

15 * The median follow-up was 28 months (6—81).

100% - -
0 0%
80%
* Hb increased over time: +2.0 g/dL at 2 weeks, +2.7 70%
g/dL at 4 weeks, and +3 g/dL at 8 weeks, followed 60%
by sustained levels up to 24 months. 50%
40%
* Overall response rates (PR + CR) were 78%, 75%, 3%
84%, 85%, 86%, 80%, 77%, 84%, and 85% at the  20%
respective timepoints. e
0%

2weeks 4weeks 8weeks 12weeks 16weeks 24 weeks 12 months 18 months 24 months

3,5

» 48/54 became transfusion-independent.
m Complete (>/=12g/dL) mPartial (>/=10g/dL) mHbincrease = No response
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Safety assessment of sutimlimab assessment

« Sutimlimab was discontinued in 2 patients due to lack of response, in 1 due to overt Waldenstrom’s macroglobulinemia,
and in 7 based on their own decision with maintenance of good CAD control.

13 patients had an infection (G3 in 7, 1 H. influenzae pneumonia),

1 thrombosis (DVT of basilic vein),

8 hemolytic exacerbations mostly during infections.

At the last follow up only one patient had died due to progressive WM with sepsis.

Conclusions

« Sutimlimab confirmed to be an effective treatment in improving anemia and resolving transfusion dependence in
more than 70% patients in the real world.

* Median Hb increased by more than 2 g/dL at 2 weeks and throughout the follow up.

* Most patients became transfusion independent.

+ 7 patients experienced a G3 infection, including a H.Influenzae pneumonia despite vaccination.

» 8 patients experienced breakthrough hemolysis mostly during infectious episodes.
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Allogeneic dual-target CD19/BCMA CAR T-cell therapy (QT-019B) for .

-

1
—

L refractory autoimmune hemolytic anemia 55026

Lele Zhang, Ruonan Li, Yucan Shen, Jianping Li, mengze hao, Jing Zhang, Xingxin Li, Neng Nie, Jingyu Zhao, Zhexiang Kuang,
Xiao Yu, Liyun Li, Yanan Yue, Jiapan Hu, xu feng, xiaohui ding, li he, hao wang, Zhenkun wang, Hongwei Dou, xugiang kong,
Shanshan Xu, yiwen dong, Xin Zhao, yingyong xu, Luhan Yang, Jun Shi

Allogeneic CAR-T cell product targeting both CD19 and BCMA, aiming to achieve an immune reset via comprehensive eradication of
autoantibody-producing cells.

Investigator-initiated trial (NCT06733610), 4 rAIHA were administered QT-019B after standard lymphodepletion with fludarabine and
cyclophosphamide.

DLT evaluation: dosing levels of 3x10%kg (n=1), 1x10°kg (n=2), and 3x10°kg (n=1).
The initial four patients follow-up durations of 7, 5, 4, and 2 months, respectively.

» Patient 1 received a dose of 3x10° cells/kg, did not exhibit robust in vivo PK expansion, no safety concerns

+ Patient 2 reached a Cmax of 37,749 copies/ug DNA on Day 14 and fell below the lower limit of quantification (LLOQ;
100 copies/ug DNA) by Day 21. At baseline, his hemoglobin was 68 g/L, hemolysis improved from Day 18, CR by Day 26, sustained
through Day 150 without recurrence of hemolysis.

+ Patient 3, diagnosed with rAIHA, 1x10¢ cells/kg, did not exhibit robust in vivo PK expansion.

+ Patient 4 attained a Cmax of 322,186 copies/ug DNA on Day 17, Grade 1 CRS. At baseline, Hb was 66 g/L, hemolysis improved from
Day 14, by Day 60 Hb was 110 g/L.

In summary, the allogeneic dual-target anti-CD19/BCMA CAR T-cell therapy (QT-019B) has shown promising clinical outcomes in the
treatment of rAIHA.

Underlying causes of suboptimal in vivo PK expansion needs further investigation.
|
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Conclusions

Treatment armamentarium of wAIHA and CAD is
enriching with novel therapies.

Sutimlimab is approved for CAD to treat hemolytic
anemia after rituximab failure, is not effective on
acrocyanosis and needs long-term infusion.

B-cell targeting with BTKi has the potential of inducing
long term remissions in wWAIHA, phase 3 rilza study
ongoing.

Novel immunotherapies such as auto- and allo- CAR-T
cells in immune mediated cytopenias are intriguing,
toxicity, in vivo expansion, and response duration needs
further investigation.
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