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Tests and considerations

History
Infections
— Viruses, bacterial, fungal
Easy 1°T but not always useful....
— FBC, IgG,IgA,lgM,
Vaccine responses
Immunophenotyping
— T,B,NK, CD4, CD8, naive/memory, v beta
Proliferations
— Mitogens, CD3, antigens
TRECs

Genetics
— Targeted, panels, WES/WGS



12 year old

 Admitted to local 2017 cough, acute coryza and
weight loss

— Cough since 2010 (treated as asthma and few courses
antibiotics)

— Cough continued- July 2017 presumed TB with
bronchiectasis — quadruple therapy

* Negative mantoux, quantiferon, AFB on sputum and PCR
— Sept 2017 no improvement
e Referred Oct 2017 to rheumatology
— Sarcoidosis?
— Immunology requested from local



Basic investigations

e FBC
— White Cell Count 11.27 x1079/L ( 4.5 - 13.5)
— Neutrophil 7.82 x1079/L(1.8-8.0)
— Lymphocyte 1.88 x10729/L ( 1.2-5.2)
— Monocyte 0.96H x1079/L(0.1-0.8)
— Eosinophil 0.57 x1079/L(0.1-0.8)
— Basophil 0.03 x1079/L ( 0.00-0.2)

— GAM
e 1gG 16.60H G/L (5.4-16.1)
e IgA1.64G/L(0.8-2.8)
e 1gM0.83G/L(0.5-1.9)
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Proliferations
e SCPHA:
— Control 0 ug/ml 226 MEAN CPM PHA
— Control 1.0 ug/ml 77983 MEAN CPM PHA
— Control 2.0 ug/ml 77116 MEAN CPM PHA
— Control 4.0 ug/ml 92613 MEAN CPM PHA
— Control 8.0 ug/ml 113032 MEAN CPM

— Patient 0 ug/ml 814 MEAN CPM PHA
— Patient 1.0 ug/ml 12470 MEAN CPM PHA
— Patient 2.0 ug/ml 16181 MEAN CPM PHA
— Patient 4.0 ug/mi 22394 MEAN CPM PHA
— Patient 8.0 ug/ml 21651 MEAN CPM

CD3 STIMULATION

Control Background 163 MEAN CPM
Control Stimulated 35020 MEAN CPM

Patient Background 244 MEAN CPM
Patient Stimulated 24002 MEAN CPM



Genetic analysis

 Genetic analysis
— Panel
— WES/WGS

— In this case targeted for RAGs and Artemis
 Found RAG1 c.1520 G>A (p.Arg507GIn)



‘common’ PID present uncommonly

3 yr old primarily presented with enteropathy, otitis media, low Igs— ‘complex CVID’
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Useful tests for P-CID

Clinical history
Naive T cells/TRECs
gamma delta T cells

DR (MHC Il deficiency and activation in
delayed ‘Omens’)

V beta repertoire

Genetics — panels/WES/WGS



Thank you

Austen Worth (PI for P-CID at GOSH)
GOSH Immunology consultants

Stuart Adams (TRECS and spectryping)
GOSH immunology lab

GOSH genetics lab

Jes Maimaris (analysis for WGS)

Referring doctors
Patients



How do |...

treat auto immune dysregutatory complications in PCID
...focus on GLILD and cytopenias

- first glimpse: IDDA score

Markus G Seidel, September 2018

DEPARTMENT OF PAEDIATRICS
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\/,

y

- Research Unit
Hematology/Oncology Pedlatf/CHematalagy& /mmU”OIUgy Medical University of Graz
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targets & treatment IDDA score intro

Patient

conclusions

simplify immune dysregulation in PCID

* Problem with maturation and * Main problems:
differentiation of adaptive IS — Cytopenias
. loss of naivety ~ Enteropathy
— Endocrinopathy

* premature senescence &

— GLILD
apoptosis of T & B lymphocytes

 autoreactive clones persist — Autoinflammation
- failing tolerance, autoimmunity —

Sept 2018 Autoimmunity in PCID | PCID meeting NL | M.G.SEIDEL

— Granulomatous inflammation



intro

targets & treatment IDDA score

Patient

conclusions

score immune deficiency and dysregulation activity
« |DDA score: 12x [0-4 points] x performance + 5x [0-4] other points

Parameters (use IDDAscore 0-4°, grading see above) Other factors and symptoms (will multiply or add to IDDAscore)
Al-cytopenia Farnovsky/ Lansky Performance Score (%)

enteropathy | 1BD Hospitalization (days out of 100 days; including day clinic stays, excl. ICU)
lymphoproliferation | splenomegaly | hepatomegaly linechanical ventilation or other ICU measures (days out of 100 days)
parenchymal lung disease | LIP | GLILD immunoglobulin substitution therapy

skin or eye manifestations | eczema, uveitis, alopecia, vitiligo, other anY relevant chronic or recurring infestation/infection (e.g., Norovirus, EBV...)
endocrinopathy | IDDM, thyreoiditis, other any other organ dysfunction / malady (e.g., cardiomyopathy, kidney failure,...)
arthritis | other musculoskeletal Nutrition / dietary status and habits

Al-hepatitis | cholangitis | pancreatitis
glomerulonephritis | nephropathy, tubulopathy malignancy, lymphoma (separately added to score)
neurologic manifestations

failure to thrive | malresorption, wasting
severe infections | opportunistic (excl. chronic infestation,

see below) « See presentation on LRBA tomorrow (V. Tesch)

Sept 2018 Autoimmunity in PCID | PCID meeting NL | M.G.SEIDEL 3



intro

targets & treatment |DDA score

Patient

drugs for autoimmunity / immune dysregulation

« Depends on target and goal « e.g., Sic-reg.org, a study on severe immune cytopenias

— (Lympho)proliferation
— Autoimmunity (which organ...)

Extract of international recommendations, sic-reg.org assumes no liability whatsoever

conclusions

4 . N . A
. . AIHA, ES: goal = remission cITP: goal = no risk of hemorrhage, QoL
— Signalling...
first line options: first line options -if treatment is needed at all:
St id Prednisolone 2-5mg/kg/d days 1-3, then 1-2mg/kg/day, IVIG 0.5-0.8 g/kg according to local standards

Bl Steroids : : :

. wean off after 4 wks > 8wks... - if Rh+: anti-D (25)50-75ug/kg s.c. or i.v.
B HdeOXyChlorquIn dexamethasone 5-10(20)mg/m2/day>3-5 days
B Sirolimus second line options*:

. Prednisolone + MMF 1200mg/m2/day second line options”:
- g}{C'O.SpOgln - if DNT /: prednisolone + sirolimus 1-2.8 mg/m2/day MMF 1200mg/m2/day =+ prednisolone
(- Iituxima [trough level 5ng/mL] - if DNT /: sirolimus instead of MMF
- MMF - if signs of CID, consider targeted therapy*, HSCT - if signs of CID, consider targeted therapy*, HSCT
- wean off pred after 4 weeks TPOR-Agonists: eltrombopag 25-50mg/day (0.8-1.2mg/kg

- Abatacept - we.an off MMF after 6-12 mon‘ths over 3-6 months* <6yrs); or romiplostim 100-250ug/m2/week (1-10ug/kg)
Bl Adalimumab Rituximab 375mg/m2 qw, 4 times, or 2x1g/m2 q2 wks - wean off MMF after 6-12 months over 3-6 months*
- Azathioprin (consider prior vaccination pneumoc., HiB, meningoc.)

[Methylprednisolone 10-30mg/kg/d>4days] third line options*:
Bl Tacrolimus [Dexamethasone 5-10mg/m2>4days] fituximab, danazol,

g . . S
Bl Tocilizumab third line options*: AZT, VCR, Dapson, (Retlr!mds )
- . ) ) adults: splenectomy (vaccinate!, OPSI-prophyl.)...
[ Infliximab danazol, AZT, VCR, splenectomy, bortezomib®, carfilzomib?,
Total=133 I Methot t eculizumab* (CAD, PNH), CY, CSA,
etholrexate ibrutinib®, daratumumab?®,..., HSCT e . . N
LRBA deficiency D Salazopyrlne \_ ’ 7o No liability! Y, \_ O sicreg.org / M.G.Seidel No /Iabl/lty.)
. \ *#order depending on immune or phenotypical abnormality; * if underlying disease is identified (e.g. p110 inhib. in APDS-study, abatacept in LRBA-deficiency & CTLA4 haploinsufficiency, eculizumab in
see V Te SCh, to morrow D Rom|plost|m PNH, TMA, or TTP....), ideally within clinical studies; *largely anecdotalevidence, ideally done within clinical studies; grey font used for approaches with scarce evidence.

B Danazol
1 Vincristine

Sept 2018 Autoimmunity in PCID | PCID meeting NL | M.G.SEIDEL 4



intro

IDDA score

targets & treatment

Patient

conclusions

PCID a diagnostic challenge

 Patient 1601-004 with PCID

Sept 2018

Generalized lymphadenopathy,

splenomegaly

Granulomatous lung disease: lymphocytes, :FZRA
plasma cells, DN
corona virus, haemophilus infl. .
Agammaglobulinemia AF,
Reduced naive T cells and lymphocyte o
proliferation (PHA) Vps138
Neutropenia (ANC 500-1000/ul) ol
Transient Cryptosporidium enteritis 3.2018 HYDIN

Clinical suspicion: (D40L (or other HIM, but PRKDC
IgM=0; or PIK3CD)... excluded by NGS panel "™

Functional exclusion: BTK, SAP, XIAP, CD40,
CD40L

Chr

X

17

10

15

10

Pos

1409247

72278034

105200069

89865073

90771767

119256226

100833621
28734801
121208887

149755780
71220668
77396835

48792167
67683449

30106716

Haloplex (PID Panel screen)

No hom variants, list o f het variants:

w. . Exome TRIO variants

rs372357313

rs41549716

rs56006128

rs140095832

rs3218633
rs74315310
rs113448164
rs199702315

rs202110076
rs118040419

rs184524218

R. Jimenez, K. Boztug

Autoimmunity in PCID | PCID meeting NL | M.G.SEIDEL

(

(

¢ X-linked variants
1 GENE CHR POS

“TENM1 X 123870888
(

¢ Compound heterozygous variants
g

: DCST1 1 155014201

“DesT1 1 155018836
(

TT De novo het dominant variants

/
+ DACH1 13 72440602

(
De novo hom

ATXN7 3 63898360
NRG2 5 139422531
SKIDA1 10 21805804

REF

ACCG

GGCA
CGCT
GGCC

ALT

(9]



intro

IDDA score

targets & treatment

Patient

conclusions

GLILD a sleeping monster & therapeutic challenge
* Seen, biopsied, treated

5-10.2015 4.2016

sILZR: 5660 pg/mL sILZR: 2929pg/mL
Start 1gG replacement |gG replacement
Rituximab 4x 375mg/m2

Sirolimus to 5-12ng/ml Sirolimus to 5-12ng/ml

Sept 2018 Autoimmunity in PCID | PCID meeting NL | M.G.SEIDEL



intro

IDDA score

targets & treatment

Patient

conclusions

GLILD a sleeping monster & therapeutic challenge

Sept 2018

 ...but relapsed

B [}
o
%
N
¥ :
9 Lt
5 ol
A o L »
a2\ v
i)
)
» 2
%
-
\
L |

3.2018 8.2018

sILZR: 4888pg/mL SILZ2R: 3121pg/mL

lgG replacement lgG replacement

Rituximab 4x 375mg/m?2 Prepare HSCT (MSD, but unknown gene)
Sirolimus to 5-12ng/ml Sirolimus to 5-12ng/ml

Autoimmunity in PCID | PCID meeting NL | M.G.SEIDEL 7



Patient targets & treatment IDDA score intro

conclusions

PCID and autoimmunity: no standard recipe

« Diagnostic work up of PCID patients must
include immune dysregulation, such as

autoantibodies, inflammation parameters,
organ function tests, including

e (T-Scan (except in DNA repair disorder)
« Genetics early to identify drug target

* Treatment depends on target and goal

* Requires “semi-individualized” approach
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Thank you for your
attention !





