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Wat is Auto Immuun hemolytische anemie (AIHA)?

» Zeldzame anemie, veroorzaakt door antistoffen die een antigeen herkennen op de
rode bloedcellen

* Incidentie bij volwassenen: ~2/100.000/jaar

»Anemie

»Hemolyse: Reticulocyten, LDH, Bilirubine, Haptoglobine
» Positieve DAT = Directe Antiglobuline Test (Coombs test)




Plaats van hemolyse

 Warme AIHA: milt via FcyR binding en
‘antibody-dependent cell-mediated
cytotoxicity (ADCC)’

* Koude AIHA: Lever (intravasculair) via

complement systeem

* Classificatie bepalend voor behandeling!

IgG Warm Antibody-Mediated Autoimmune Hemolytic Anemia

‘Macrophages,
antigen-presenting cells,
and T lymphocytes

Berentsen et al, NEJIM (2021)




Classificatie: warm versus koud

* Warme AIHA (wAIHA) :
* Meestal DAT positief for IgG
* 50% primaire auto-immuun ziekte
* 50% secundair (lymfoom, SLE, immmuundeficienties, etc)
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Berentsen et al, BiolMed Res Int (2015)




Behandeling - wAIHA

* Behandel de onderliggende oorzaak!

Predniso(lo)ne : 1 mg/kg per day for 2-3 weeks

+ Rituximab 1,000 mg on days 1 and 15 or 375 mg/m? weekly
for 4 weeks

!

Failure

Rituximab*

}

Failure

}

Splenectomy

Azathioprine,
Mycophenolate or
Ciclosporin

|

Failure

!

—

Low dose prednisolonet
Cyclophosphamide
Danazol

Bortezomib

!

Response

|

Blood Reviews 41 (202(

Reduce predniso(lo)ne from weeks 2-3

Loss of response

.

Sustained
response

'

/

within 3-6
months

Stop treatment

Consider
Clinical Trials

Aka as “de grabbelton”:
Nobody knows what is best

Jaeger et al, Blood Rev 2020




Splenectomie?

* Response rate tot 80% in geselecteerde
populatie

* Beoordeling bijdrage milt mogelijk?

* Risico op infecties, VTE

Cumulative Incidence of VTE (%)

VTE post splenectomie

Geray's Test Povalue ;<0 0000

Ho, Mol Dis (2020)




* Momenta studie (MOM-M281-006)

Efficacy and Safety of M281 in Adults
with Warm Autoimmune Hemolytic

Anemia: A
Multicenter, Randomized, Double

blind,Placebo controlled Study with a

Long-term Open-label Extension

Gable et al, front. Imm. 2020

Overige mogelijkheden warm - studie
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Overige mogelijkheden warm - studies

* Momenta studie (MOM-M281-006)

Screening Double-blind, placebo-controlled (Weeks 0-24) Open-label (144 Weeks) FU
(Weeks -2-0)

Steroid Taper after Primary Endpoingﬁ__:_.:___
Key eligibility criteria:

* Male or female 218 SR
years of age \\‘\\\\ \%‘%\
* Have been diagnosed E\ﬁ\\\\

NIPOCALIMAB (M281) IV 15 mg/Kg q2w (N=37)

[a]
N
hemolytic anemia N=111 S -
(WAIHA) =3 months 111 % '
» Are currently receiving A l‘ﬁ%\ = gSnl NIPOCALIMAB (M281) IV 15 mg/Kg
or have previously k\\\\\i&\\\\\\;ﬁ\‘ g 3 g 92w
:?:ﬁ-li\:d treatment for %\\\\\\\ o PLACEBO q2w (N=37) §
NSRRI, “
. Trmairerfdivs \§] NIPOCALIMAB (M281) IV 30 mg/Kg

RE

q4w

patients are not eligible

Week: -2 0 DB 24/OLE 0 144




Standard therapies for warm AIHA

]

[ steroids azathioprine, cyclosperine, cyclophosphamide splenectomy ]
v v v v
Target therapies for warm AIHA Rituximab (anti-CD20)

Belimumab (BAFF-April system inhibitor)

Bortezomib (proteosome inhibitor)

Idelalisib (PI3Kd inhibitor]
Alemtuzumab {anti-CDS2) Daratumtfrnab {anti-CDBi)S)
MMEF (purine synthesis inhibitor) Ibrutinik (BTK inhibiter) L R
Sirolimus (anti-mTOR) Vi | - Bel2 Fostamatinib (Syk inhibitor)

A prigiocaxiamBea) SYNTOO1/ALXN1830/M281 (anti-FcRn)
3 -9
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L
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© Immune activation
O cytokine secretion _

T lymphocyte
@

Macrophage/APC

Coagulation Complement
cascade cascade

[ B lymphocyte

ANXO005 (C1q inhibitor)
APL-2 (C3 inhibitor)

|

RBC phagocytosis
Antibody-and complement-
dependent cell-mediated cytotoxicity

EV [
\{;, A '-Rar e { J 4 EPO
c# <_' St }:> - i | Banazol
s

antibodies Luspatercet
ol

Spleen (ADCC)
Liver(CDC)

plasmacell

Complement-
mediated RBC lysis

BM compensation
(reticulocytosis)

1. Barcellini, Blood (2021)




Classificatie: koud

* Koude AIHA (cAlIHA)- Cold Agglutinin Disease:
* DAT positief for C3d (+/-IgM) met een koude agglutinine titer > 64 bij 4°C.

 Altijd een oorzaak!
* Meestal: "CAD-LPD” — monoklonale B-cel populatie
* Minder vaak: Secundair (mycoplasma infectie, lymfoom)

lighd
erythrocyte J‘\ /L'

o -
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v

Classical comphemsant
pathway activation

v

extravascular hemolysis

cold




cold
CAD-LPD: Een nieuwe WHOQO entiteit

Randen et al (2014) ! N

e “CAD-geassocieerde LPD heeft niet de Es,ie"_“a' Chronic hemolysis
criteria

eigenschappen van tot nu toe
gekarakteriseerde B-cel non-Hodgkin
lymfomen volgens de WHO-HAEM4”

Monospecific DAT strongly positive for C3d

Cold agglutinin titer > 64 at 4°C

No overt malignant disease or relevant infection
Evidence of a clonal B-cell disorder

2
WHO-HAEMb5 Desirable Monoclonal IgMk in plasma/serum (or, rarely IgG or A phenotype)
* Erkent CAD als nieuwe entiteit onder “B-cell criteria

lymphoid proliferations and lymphomas”,
gebaseerd op bevindingen Noorse cohort

Ratio between k and A positive B-cells > 3.5 (or, rarely < 0.9)
Cold-agglutinin-associated lymphoproliferative disorder by histopathology

MYD88 L265P mutation not found

1. Randen, U., et al. Haematologica (2014); 2. Aleggio, R., et al. (2022)




Aandachtspunten bij diaghostiek

 Warme afname en vervoer bij koude antistoffen!

| CBC Profile

(_H

wac 8.64 8.64 256 6.25

RBC 226 2.26 5.29 0.29

HGB 5.0 5.0 15 52

HCT 0.244 0.244 0.562 0.032

"Mcv 108.0 108.0 106.2 103 '
MCH 2212 2212 2174 .

MCHC 205 205 205 1625




cold

Uitgangspunten behandeling

Vaak milde chronische hemolyse:
- “Keep it warm” en ondersteun de aanmaak (foliumzuur)
— Maar: kwaliteit van leven wel sterk beinvloed

— Cold induced peripheral symptoms (CIPS); hoeven geen relatie met anemie te hebben

Eerste lijn: 4 x Rituximab wekelijks

Steroiden & Splenectomie dragen niet bij aan de behandeling van Cold Agglutinin Disease!

Indien nodig: transfusie van verwarmde bloedproducten

Opereren in verwarmde omgeving




CAD - treatment targets >

BONE MARROW PERIPHERAL BLOOD 1 . . .
Rituximab monotherapie:
RBC ORR 50%, median response duration <1 year %3
agglutination
i | part .
"of the bodly Immunochemotherapie:

High response rates, long duration, high toxicity 4~

Monoclonal IgM-k

(cold agglutinin) Classical pathway

Al C1 complement remmer Sutimlimab:
Targets hemolysis but not CIPS ? &7

cad BTKi
el a ® Ibrutinib: CIPS improvement in 9/9 patients
immunoelectrophoresis TN
@ s‘um, Zanubrutinib: ?
Complement-
mediated

hemolysis in liver

1. Climent, Hemato 2022; 2. Schéllkopf, Leuk Lymphoma 2006; 3. Berentsen, Blood 2004 4. Berentsen, Blood 2010; 5. Berentsen, Blood 2017; 6. R6th, Ann Hematol 2022; 7. R6th, Am
J Hematol, 2023; 8. Jalink, Blood 2021




Inhibitie van c1s met sutimlimab vermindert hemolyse

First in human trial
(Jager, Blood 2019)

Cardinal trial

(Roth, NEJM 2021)

Cadenza trial
(Roth, Blood 2022)

Type studie Phase 1b

Aantal patiénten 10 SUT 24 SUT

Single-group, prospective

RCT

22 SUT, 20 placebo

Snelle significante Hb-stijging
Genormaliseerd bilirubine

Transfusie-onafhankelijkheid

Belangrijke bijwerkingen (CADENZA):

Rhinitis (18.2% vs 0%)

Acrocyanose (13.6% vs 0%)

Raynaud (18.2% vs 0%)

Bij 3 patiénten behandeling gestaakt (14%)

Mean {SE) Hb (g/dl)
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Figure 2. Effect of sutimlimab on Hb |

limab

Is from baseline to week 26. Sutim
treatment resulted in rapid and sustained incease in Hb levels.

B, baseline




Een Orphan drugs access program (ODAP) ®X@

3 jaar

Doelen van ODAP Sutimlimab

Sutimlimab (complementremmer) snel beschikbaar maken voor een maatschappelijk

aanvaardbare prijs in combinatie met beoordeling van effectiviteit (in de praktijk)

Consensusdocument over gepast gebruik van sutimlimab in CAD

SPlaatsbepaling sutimlimab in het behandelspectrum van CAD

cold



Behandeling in studieverband

 Riliprubart (BIVV020) is een gehumaniseerd
anti-C1s monoclonal antilichaam?

* Remt alleen geactiveerd Cls
* langere werkingsduur (tot 3 maanden)

* Open label follow-up studie
* Open in Amsterdam UMC
* Infusie elke 12 weken

Hemoglobin (g/dL)

cold

(A) Mean (£5D) levels of hemoglobin over time

135
12.5

11.59

10541

a5 [~

a5t N=12

7.5=

6.5-L

1. D’Sa et al. (Blood, dec 2023)




cold
BTK remming: Hovon 169

Patients with Cold Agglutinin Disease (CAD)
2 18 years of age and an indication for treatment

BTKi in WM
Ibrutinib: Major response 83% in MYD88™ut WM Registmsion

Zanubrutinib vs. ibrutinib: ASPEN trial: Deeper responses and -

safetV%WﬁﬁQE%ss:t@JFﬁ W’/BQ%" and l\/IYD88WT 3 Zanubrutinib 320 mg/day
e Amsterdam UMC

* Erasmus MC

BTKiIn CAD 1 oud UMC

i

Evaluation
Ibrutinib (retrospective) Rapid and deep responses in
a CAD response (CR, PR) | | No CAD response (<PR) |
4/4 patients with primary CAD
v l
Continue treatment Excessive taxiciy Off protocol treatment
30 Cycles Loss of response l
Until e xcessive toxicity or relapse

Zanubrutinib 320 mg/day Follow up

Until 3 years after registration

Zanubrutinib could be an effective, well-tolerated non-cytotoxic treatment for CAD>

1. Treon, S. P., et al. N Engl J Med, (2015) 2. Treon, S. P., et al. J Clin Oncol, (2018) 3. Tam, C. S., Blood (2020) 4. Jalink, M., et al. Blood (2021) 10.Climent, F., et al. Hemato (2022) 5. Becking et al . NTVH (2024)




Severe AIHA*

!

Supportive therapies
Clinical monitoring”
Transfusion

If (relative) reticulocytopenia:

LMWH prophylaxis
Folic acid

ESA

[m———=n

Consider consultation of or transfer
to tertiary expertise center

e

I
i Serological workup

Other variants?

wAIHA N

r

Corticosteroids

No response
after 1 week

Add rituximab

r

Third line therapies
Splenectomy

Bridging therapies Bridging therapies
Vig TPES
TPE Complement inhibition
» Clinical trials *

Other immunosuppressantsT
Bortezomib

Start rituximab

Clone directed therapy
Rituximab-bendamustine
BTK inhibitors
Complement inhibition
Sutimlimab
Eculizumab

Diagnostic workup for secondary i
AIHA: treat underlying disease i

*hemoglobine levels < 5
mmol/L en transfusie
frequentie < 7 dagen.

Mulder et al, NTVH (2023)




Take to work

* Correcte classificatie van AIHA bepaalt diagnostiek en behandeling
* Warme AIHA: Steroiden, Rituximab, Studie behandeling

e Koude AIHA: Rituximab, immuno-chemotherapie, complement (ODAP,
BTK inhibitie)

* Fulminante AIHA: consulteer expertise centrum + betrek transfusie lab

Studies: https://hematologienederland.nl/studies-benigne-hematologie/




