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Cytopenias in primary immunodeficiency:

* French Cohort Study, 2183 PID patients
(Alain Fischer et al., JACI 2017):

— 26% had autoimmunity or inflammation,
occurs in all age groups

— relative risk to develop autoimmune
cytopenia in PID is 120x, AIHA 830x, ITP 60x

—mostly B & T -PIDs

Probability of survival after-HSCT

—allergy is a risk factor, outcome is worse!

— 15% of Al cytopenias in children are estimated
to be based on a PID

» not all cytopenias are ALPS- or CVID-linked

notions and conundrums
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Immune cytopenia from the hematologist’s view: pediatric cITP Austria (n=81)

- many additional or other diagnoses in children with chronic ITP
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Sipurzynski et al., Semin. Hematol. 2016
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Highly variable responses to multiple lines of treatment in pediatric cITP

- different underlying mechanisms? 479 interventions

Number of patients 45 46 23 26 9 14 2 4
Sipurzynski et al., Semin. Hematol. 2016



Adolescent with Evans Syndrome and GLILD

background

or granulomatous lung
infection?

CTLA4 haploinsufficiency
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Infant with invasive CMV infection and many causes for thrombocytopenia...
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age (weeks)
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Pfajfer, Seidel et al., submitted ~ — not all cytopenias in PID are autoimmuné:
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Two sisters with cytopenias, multiorgan autoimmunity, and infections:
1x cured by HSCT (12yrs FU), 1x improved on abatacept (2yrs, ongoing)
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JACI 2015, 135(5):1384-90.e1-8
March 2017

MFD-BMT (HLA-id. mother):
o 5x30mg/m2 fludarabin, 3x20mg/kg ATG-F
=< 2Xx70mg/m2 melphalane
= 5.5x1076/kg CD34, 4.2x10~7 CD3

4, androgens
5, rapamycin
6, gonarthritis
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Different pathomechanisms require different treatments

e primary immunodeficiencies
1. what causes the cytopenia?
2. which PID is it?

3. which pathway is involved
(phenotype, functional, & genetics)?

4. is a targeted treatment available?

» identify cytopenia-related common
features: “biomarkers” within the
immune phenotype, e.g. skewed
lymphocyte subsets

» discover epigenetic tolerance-
impeding factors

e parallels to GvHD?
(among the worst immune cytopenias!)
1. what can we learn from GvHD?

2. what can we use from the treatment of
multiple myeloma / CLL?

* “primary” immune cytopenias (85%)

March 2017 Cytopenias in PID | CIS 2017 Seattle | Markus Seidel 9



antibody-mediated
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General: Mechanisms of Autoimmunity in Primary Immunodeficiencies
1. Lymphopenia (RAG1/2, Artemis...) expansion of T &B cells with autoreactive TCR/BCR

2. Apoptosis defects: ALPS, autoreactive T and B cells are not eliminated

3. Breakdown of central tolerance (DGS, APECED): impaired auto-Ag presentation,
checkpoint editing, and defective negative selection

4. Breakdown of peripheral tolerance: lost Treg function (FoxP3, CD25, CTLA4, LRBA...)
5. Increased type 1 Interferon signature: STAT1 GOF, STAT3 GOF

6. Defect of early complement components (Clq, Clr/s, C2, C4) — with SAA and CRP strong
opsonins for IC and apoptotic material, if lost 2 nuclear antigens induce IFNa in
plasmacytoid dendritic cells and break self-tolerance in autoreactive T and B cells

7. Impaired clearance of cell debris: variants of FcyRII/IIl, CRP, or ITGAM (CD11b),
deficiency of coatomer protein (COPA; ER stress), tripeptidyl peptidase Il (TPPII; post-
proteasome cytosolic protein modification, amino acid homeostasis)

Grimbacher et al., JACI 2016; 137(1):3-17
8. Hyperactivation of lymphocytes: PI3K6 GOF, PLCy2, PKC6 (C) AAAAIL J Allergy Clin Immunol

9. Impairment of B-lymphocyte function/BCR production: e.g. AID 11
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...no such fool like an immunosenescent fool...
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Epigenetic requlators: Microbiome & cytopenias? prospective studies warranted
pig y
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unpublished data
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HSCT cures LRBA deficiency: symptoms before and after

background

1 11 12

(%)
Z
= LRBA-related symptoms
c
3 104
&
2 8

w 8-
g §

2 61
i
2| &

n 4-
El =
O 2-
|
)
- N4 o
Sh W \Qo
B 3 3
S s ¢

¥ %aﬁ

(%)
cu
=
o . e
g absent mild-moderate [l severe and HSCT indication B n.a./deceased
(%]
o | March2017 Cytopenias in PID | CIS 2017 Seattle | Markus seidel  Seidel et al.-IEWPF, revisions submitted 17




Graft-versus-Host Disease: anything to transfer to PIDs?

background

Inhibit T cell signaling

¢ ITK inhibition - ibrutinib

¢ JAK1/2 inhibition - ruxolitinib
* ROCK?2 inhibition - KD025

¢ bortezomib

Allo-reactive

T cells

CD4" FoxP3

Regulato

B cell depletion in vivo
e rituximab

e ofatumumab

¢ obinutuzumab

Inhibit B cell signaling £ .
auto-reactive * BTK inhibition - ibrutinib modified from.

3 cells « SYK inhibition - fostamatinib Cutler et al., Blood 2017;
129(1):22-29

017 Seattle | Markus Seidel 18
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Different pathomechanisms require different treatments

e parallels to GvHD?
(among the worst immune cytopenias!)
1. what can we learn from GvHD?

2. what can we use from the treatment of
multiple myeloma / CLL?

« “primary” immune cytopenias (85%)

1. exclude underlying PID or
hematological disease ASAP

2. identify parallel patterns to PID

» stratify treatment modality to avoid
prolonged phases of try-and-error and
to improve therapy

March 2017 Cytopenias in PID | CIS 2017 Seattle | Markus Seidel 19



Proposal SIC-reg: Registry for Severe Immune Cytopenias

background

prospective multicenter study including:
— persisting/chronic ITP [from 6 months duration]
— autoimmune hemolytic anemia [from start]
— Evans Syndrome [from start]
e olatedAutoi :
Aims:
— discover underlying diseases early
— recommend and harmonize diagnostic steps
— recommend stratified first & second line therapy

— recommend when to refer to which centres

— gather data on epidemiology and use of modern
(incl. off-label) drugs i
— provide platform at the interface of hem-immun identit R Ficin s

* coming soon: www.sic-reg.org (under construction) identify modifiers
March 2017 Cytopenias in PID | CIS 2017 Seattle | Markus Seidel 20
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preliminary treatment algorithms, derived from international guidelines/publications

AIHA, ES: goal = remission

first line:
Prednisolone 2-5mg/kg/d days 1-3, then 1-
2mg/kg/day, wean off after 4 wks > 8wks...

second line”:
Pred + MMF 1200mg/m2/d
- if DNT *: Pred + sirolimus 1-2.8 mg/m2/d
[trough level 5ng/mL]

- if signs of CID, consider targeted therapy®*, HSCT
- wean off pred after 4 weeks
- wean off after 6-12 months over 3-6 months#*

or methyl prednisolone 10-30mg/kg/d>4d (? dexa.)

+ rituximab 4x 375mg/m2 or 2x1g/m2 g2 wks (vaccin.)

third line”:

danazol, AZT, VCR, bortezomib, carfilzomib?,
eculizumab (CAD, PNH), CY, CSA, [ibrutinib?,
daratumumab?],... splenectomy, HSCT

cITP: goal = no risk of hemorrhage, QolL

first line -if treatment is needed (!?!):

IVIG 0.5-0.8 g/kg
- if Rh+: anti-D (25)50-75pg/kg s.c. ori.v.
dexamethasone 5-10(20)mg/m2/day>3-5 days

second line*:
MMF 1200mg/m2/d + prednisolone
- if DNT : sirolimus
- if signs of CID, consider targeted therapy®*, HSCT
TPOR-Agonists: eltrombopag 25-50mg/d (0.8-
1.2mg/kg <6yrs); romiplostim (>18yrs or eltr. non-
responders) 100-250ug/m2/week
- wean off after 6-12 months over 3-6 months #

third line*:
rituximab, danazol, AZT, VCR, Dapson, (Retinoids?)
- adults: splenectomy (vaccinate!, OPSI-prophyl.)...

* or targeted therapies if underlying disease is identified (e.g. p110 inhib. in APDS-study, abatacept in LRBA-def. & CTLA4 haploins....)

# n%gﬁrz glc’?pending on immune or phenotypical abgormalit

ytopenias % PID | CIS 2017 Seattle | Markus Seidel
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