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L atest developments on the state of
the art treatment in PIDs
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PID discovery: Chronology and Landmarks

Frederick Sanger
15t complete sequencing
genome
(bacteriophage)

1952
1970

v

1977

WHO
¥ Unified nomenclature to
0. C. Bruton defme'P.|D
15t description 14 conditions

of a PID
Agammaglobulinemia

Human
genome project

I | | || I—

1990

First publication for the
study human genome

2005

|
is

with NGS

2008

~120 PID described

Pinto MV and Neves JF (2022) Precision medicine:
The use of tailored therapy in primary
immunodeficiencies. Front. Immunol. 13:1029560.

2017 2021
2019 2022
v
v
UIS
. 1UIS
A 1 st 485 PID described
430 gene defects
identified Extra 55 genes
identified and 1
phenocopy
v
3 UIS

VIS
330 PID described
320 gene defects
identified

Interim position
Extra 26 genes
identified
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Human Inborn Errors of Immunity: 2022 Update on the Classification
from the International Union of Immunological Societies Expert
Committee

Stuart G. Tangye ' - Waleed Al-Herz* - Aziz Bousfiha* - Charlotte Cunningham-Rundles® - Jose Luis Franco® -
Steven M. Holland’ - Christoph Klein® - Tomohiro Morio® - Eric Oksenhendler'® - Capucine Picard'"'2.
Anne Puel*. Jennifer Puck'® - Mikko R. J. Seppéanen’® - Raz Somech'” - Helen C. Su’ - Kathleen E. Sullivan'® -

Troy R. Torgerson'? - Isabelle Meyts?° ; : .
e e = PID affecting cellular and humoral immunity

(A) 198085 CID with associated or syndromic features

1986-90 : Defects in intrinsic
. Predominantly : ; 5
1991
1992 485 known genetic defects 80 - l antibody deficiencies & innate immunity Bl 2022
69

1993 74 Bl 2019

Autoinflammatory
disorders
56
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1995
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1999 60 -
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2007 40
2008
2009
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2013 20 -
2014
2015
2016
2017
2018
2019
2020 0 -
2021

Diseases of

immune

dysregulation
52

Pheno-
copies of

IEI
14

@

0 100 200 300 400 500 Congenital defects Bone marrow
—_— Ne° Genetic defects reported of phagocyte failure

number or function Complement deficiencies IPOPI.org
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Evolution of clinical, pathophysiological, diagnostic, and therapeutic approach to inborn errors of immunity.

.{d;ﬂ? Infections sustained by a

broad range of pathogens

r.ﬂ Pathophysiology

due to hematopoietic
Q@ 00 cell-autonomous defects

Notarangelo et al., Sci. Immunol. 5, eabb1662 (2020)
SCIENCE IMMUNOLOGY | REVIEW

‘

e
ICH

Infections may also be
caused by a narrow group
of pathogens

: Hyperinflammatory

responses and autoimmunity
as other phenotypes of PID

PID may also reflect defects
of extrahematopoietic
(“intrinsic™) immunity

24

.I.\CD.

Diagnosis hased on

clinical and immuno- —= One gene,
one disease

logical abnormalities

Treatment based
on supportive
interventions

Cellular
therapy
(HSCT)

{IM

One gene,

#| many phenotypes

-~
I l I‘
-

Many genes, one
phenotype

Molecular therapy
(gene therapy)

Precision medicine
targeted at biochemical
and cellular defects

IPOPI.org
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Primary Immunodeficiencies —
Principles of management

Problems
Deficient

Dysregulated

Dysfunctional

=

=
=

Strategies

Replace
Regulate

Reconstitute
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Primary Immunodeficiencies —
Principles of management

Problems
Deficient

Dysregulated

Dysfunctional

=

=
=

Strategies

Replace
Regulate

Reconstitute

General considerations

PrOteCt e.g. Prophylactic antimicrobials,
G-CSF, protective isolation as indicated

Pre\/e nt e.g. precautions against

exposure, avoidance of live vaccination as
indicated

Prompt aCtion e.g. contingency plan

and specific patient care pathway to facilitate
prompt medical attention, aggressive Tx

IPOPI.org
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Primary Immunodeficiencies —
Principles of management

Problems Strategies Modalities

Deficient - Replace e.g. Immunoglobulin, cytokines
Immunomodulators e.g. cortico-

Dysregu|ated - Regu|ate steroids, immunoglobulin, biologics,

MTOR inhibitors, JAKINIBS

DYSfU nctional - Reconstitute e.g. Haematopoietic stem cell

transplantation, gene therapy

IPOPI.org



| @¢Target therapies in PID

HSCT

Pros:
e Curative
« Well known technique
« Experience in different
conditioning regimes

Cons:
e GVHD
* Risk of adverse events (like
infection) during conditioning
or after transplant

Gene therapy

Pros:
¢ Potentially curative
* Not limited by donor availability
¢ Eliminates GVHD
* Reduced risk associated to
conditioning regimes

Cons:
e Currently still not applicable to
the majority of PID
* Lack or low availability
¢ Long term side effects not fully
established

Pinto MV and Neves JF (2022) Precision medicine:
The use of tailored therapy in primary
immunodeficiencies. Front. Immunol. 13:1029560.

Biologic or small
molecules

Pros:
¢ Target only the molecules involved
* Quicker control of disease
symptoms
e Easier access in a higher number
of centers
¢ Transitioning treatment for HSCT

Cons:
¢ No definitive cure
¢ Long term side effects not fully
established
» Risk of adverse events (like
infection) during treatment



Timeline showing the major therapeutic advances in PID:

Pharmacotherapy and Cellular Therapy
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Demir DD, Asnaashari K, Rezaei N, Ozen A.

Management of inborn errors of immunity in the genomic era. Turk Arch Pediatr. 2022;57(2):132-145.



Timeline showing the major therapeutic advances in PID:
Gene Therapy

FIRST GENERATION VECTORS: LTRy-RV and LTRLV SECOND GENERATION VECTORS: SIN y-RV and SIN LV

g

Application of genome editing, CRISPR-
Cas9, TALEN in IPEX, hyper-lgM syndrome
>
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1998 2011 2013 2018
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Firstattemptat  Firstrevertant - pjrgt) TR gy trial ~ First leukemia First SIN y-RV gene FirstSIN ~ Approval of LTRy-RVgene  First SIN LV gene
correcting ~ MutationinADA- j, ScID-XL  reportafter LTRy-RV  therapy in SCID-XL LV gene therapy in therapy by EMA for ADA- - therapy for ADA-SCID
ADA-SCID SCID: correction of therapy in SCID-XL SCID-XL SCID (Strimvelis)
symptoms

Demir DD, Asnaashari K, Rezaei N, Ozen A.
Management of inborn errors of immunity in the genomic era. Turk Arch Pediatr. 2022;57(2):132-145.



Gene addition and gene editing for PIDs:

Current status

G Viral mediated
o’ gene addition

Genome wide insertion
Unregulated transgene expression
High efficiency

Clinical trials

Market access

Insertional mutagenesis

Nuclease mediated

gene editing l\d}
Targeted gene modification
Physiological transgene expression
Limited efficiency in LT-HSPCs
Currently preclinical development

Poor regulatory experience

Undesired nuclease on/off-target effects
Possible donor integration

Preclinical Preclinical Clinical Market
Studies Development Studies Access
YRV
SCID-X1 v
]
YRV
ADA v
7
Artemis v
RAG RAG2 RAG1 LV
I
* YRV
WAS v
% YRV
CGD v
7
% YRV
LAD v
Hyper-IgM
IPEX v
—

viral mediated gene addition

s nuclease mediated gene editing

Seminars in Immunology 66 (2023) 101731



Towards Precision Medicine and a Personalized Approach
to Hematopoietic Stem Cell Transplantation and Cellular Therapy for Inborn Errors of Immunity

Optimizing of disease control Reduced toxicity Post transplant care

Targeted therapy conditioning Cellular therapy to boost
Monoclonal antibody + immune recovery

Early diagnosis

Individualized dosage
optimization of conditioning
(Pharmacokinetic study)

New therapy to treat transplant-
related complications

’C. Newborn
® screening

Vaccination

Surveillance, prophylaxis and Survivorship program

treatment of infection prior to
and during HSCT

Screening for late effects

’W.’A ’:':f/\’c_”{

| 4\.\:- ) ¥ & = \‘{ .!' h\
Gt
Precise graft Prescrlptlon : A Cr {33‘ G
Graft engineering ; O e

Precise molecular
diagnosis

Slatter M and Lum SH (2023) Personalized hematopoietic stem cell transplantation for inborn errors of immunity. Front. Immunol. 14:1162605



.o. The journey to survival and cure for an infant with SCID:

) Early Dx — Early HSCT

Age at Dx Age at HSCT
15t infection

\L Recurrent  Dxworkup  HSCT prep
]nfections| .TX infectiorlls ITx infectiorlls

Survive &
discharge
from BMT

T vV U

Refer to Refer for HSCT
Birth immunologist /
initiate immune
IX
Age at Age at
Dx HSCT _
' Survive &
discharge

from BMT

1k

HSCT pre
Prep * Seamless service coordination /
+ve NBS integration between NBS,
Family history immunology and HSCT

or NBS at Birth
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Original Article

)"“7“ E"}g Blood Cell Ther
3 “ The official journal of APBA

Report on hematopoietic cell transplantations performed in 2018/2019 focusing on
the trends of selection of stem cell sources in the Asia-Pacific region: APBMT
Activity Survey

18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000

0

1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019

Number of HSCTs and Centers
Participating in Activity Survey 2019

Centers HSCTs
Australia 42 1,872
Bangladesh 2 20
China 149 11,367
Hong Kong 2 152
India 81 2,432
Indonesia 3 5
Iran 10 1,080
Japan 312 5,860
Korea 45 2,107
Malaysia 15 188
Mongolia 1 6
Myanmar 2 6
Nepal 1 25
New Zealand 6 301
Pakistan 3 177
Philippines 6 44
Singapore 3 244
Sri Lanka 4 73
Taiwan 5 390
Thailand 9 342
Vietnam 2 103
Total 703 27,394

IPOPI.org



Stem cell source

EBMT survey 2019 APBMT survey 2019
b
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10749734/
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The official journal of API

Report on hematopoietic cell transplantations performed in 2018/2019 focusing on
the trends of selection of stem cell sources in the Asia-Pacific region: APBMT

Activity Survey

Main indication of total HSCTs

CML

1% Other leukemia
1%

Others
3%

Solid tumor

Hemoglobinopathy

Disease indications (100 - 1,000)

3% MPN (MPD,MPS)
1%
Other Number of HSCTs
hematological
. 1000 -
disease
4%

Aplastic anemia
6%

Plasma cell
disorder
MDS or MDS/MP ALL 18%

14%

Lymphoid
malignancy
15%

300

Number of HSCTs

7000

6000 -

5000 -

4000 -

3000 -

2000 -

1000

0

SZ2APBNT

"Asia-Pacific Blood and Marrow Tran ion

Disease indications (over 1,000)

=—Multiple myeloma
—ALL

——Aplastic anemia
e AV

Lymphoid malignancy (including LEL)

=MDS
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PID, n=300

w—50lid tumor
=Primary immune deficiencies
w— MPS
= Hemophagocytic syndrome
= Hemaoglobinopathy
CML
= ther leukemia
= Congenital bone marrow failure

== |Nherited metabolic disease

https://www.apbmt.org/research/registry/survey

IPOPI.org
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10749734/

Number of HSCTs and Centers
Participating in Activity Survey 2019

Centers HSCTs
Australia 42 1,872
Bangladesh 2 20
China 149 11,367
Hong Kong 2 152
India 81 2,432
Indonesia 3 5
Iran 10 1,080
Japan 312 5,860
Korea 45 2,107
Malaysia 15 188
Mongolia 1 6
Myanmar 2 6
Nepal 1 25
New Zealand 6 301
Pakistan 3 177
Philippines 6 44
Singapore 3 244
Sri Lanka 4 73
Taiwan 5 390
Thailand 9 342
Vietnam 2 103
703 27,394

Total

: Do
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Disease indications (over 1,000)
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Asia-Pacific Blood and Marrow Transplantation Group

https://www.apbmt.org/research/registry/survey

= Primary immune deficiencies
s MPS
- Hemop hagocytic syndrome
~=Hemoglobinopathy
\_ CML
A ;
< - Other leukemia

X o ®
S P

e AML
Lymphoid malignancy (including LBL)
w—MDS
—==Multiple myeloma
w——ALL

~=Aplastic anemia

Disease indications (100 - 1,000) PID, n=300

w=Solid tumor

- (Congenital bone marrow failure

- |Nherited metabolic disease

PID



HSCT and cellular therapy

survey of the EBMT: 2019 °

Bone Marrow Transplantation (2021) 56:1651-1664

Total no. of allo-HSCT =
19798

Total no. of allo-HSCT for
PID =719

719/19798 = 3.6%

Table 1 Numbers of HCT in Europe 2019 by indication, donor type and stem cell source.

Transplant activity 2019

No. of patients
Allogeneic Autologous Total
Family Unrelated Allo Auto Total
HLA-id Twin Haploz Other family BM BM+
IMM
BM  PBPC  Cord All BM PBPC BM PBPC Cord BM  PBPC Cord Only PBPC  Cord
Myeloid malignancies 294 2562 9 13 367 1359 14 73 0 417 5292 118 1] 245 1 10,518 246 10,764
Acute myeloid leukemia 227 17 5 12 I8 986 9 36 0 253 3305 87 ] 237 0 TO07 237 7244
Ist Complete remission 144 1163 1 9 154 523 37 0 153 1852 38 0 193 0 4078 193 4271
Not 1st complete remission 38 417 4 3 T4 327 4 16 0 71 B48 35 i) 41 0 1868 41 198
AML therapy-related or myelodysplasia-related changes 25 2w 0 0 40 136 1 3 0 28 605 14 0 i 0 1061 3 1064
Chronic myeloid leukemia 7 103 1 1 6 46 0 0 0 0 209 2 ] (L 395 0 395
Chronic phase 3 34 1 1] 2 13 0 \] 0 7 91 2 1] o o 173 0 173
Not chronic phase 4 49 0 1 4 33 0 \] 0 13 118 0 i) o o 22 0 22
MDS or MDVMPN overlap 52 475 3 0 64 259 4 14 0 1300 1283 26 0 7 1 2310 ] 2318
MPN 8 185 0 0 29 68 1 3 0 14 495 3 0 1 0 B06 1 807
Lymphoid malignancies 32 1321 8 ] 207 841 9 51 1 36 2093 60 30 22610 O 5255 22,640 27895
Acute lymphatic leukemia 267 745 6 ] 124 4748 7 34 1 286 1044 52 ] 66 0 3044 6h 3110
Ist Complete remission 149 535 3 1] 34 43 5 23 0 144 6BO 24 1] 62 0 1866 62 1928
Not 1st complete remission 118 210 3 0 T0 235 2 11 1 142 358 28 0 4 0 1178 4 1182
Chronic lymphocytic leukemia 4 40 0 i) 4] 149 0 \] 0 3 99 0 i) 11 0 171 11 182
Plasma cell disorders—MM 2 B9 0 3 5 24 0 1 0 5 140 0 7 13245 0 69 13252 13,521
Plasma cell disorders—other 0 3 0 ] 5 3 0 0 0 0 14 0 ] 442 0 7 442 469
Hodgkin lymphoma 11 113 0 1 32 112 1 3 0 12 147 2 10 2175 0 434 2185 2619
MNon Hodgkin lymphoma 28 329 2 2 is 205 1 13 0 40 649 [} 13 6671 0 1310 6654 7994
Solid tumors 3 2 0 1] 3 14 ] 1} 0 2 4 1 18 1529 0 29 1547 1576
Neuroblastoma 2 2z 0 ] 3 9 0 0 0 [} 1 0 10 489 0 17 4949 516
Soft tissue sarcoma/Ewing 1 0 0 1] 0 2 0 \] 0 0 1 1 2 245 0 3 247 252
Germinal tumors 0 0 0 0 0 0 0 1] 0 0 1 0 2 431 0 1 433 434
Oiher solid tumors 0 0 ] 0 0 i 0 1] 0 2 1 0 4 4 0 ] 368 374
Nonmalignant disorders 731 M3 25 7 123 205 65 55 1 530 461 58 7 561 1 2604 569 3173
Bone marrow failure—SAA 185 140 0 3 21 34 5 10 0 181 138 10 1] 11 T44 2 751
Bone marrow failure—other 56 28 2 1 20 18 ] 9 0 75 52 4 0 o o 273 0 273
Thalassemia 1534 45 9 1] 2 11 17 9 1 42 52 0 1 o o 342 1 343
Siall Uodia l.’_'l' [ 2 ra '_g& i) l: 1 Fat Ll it ra it £ _1'|)| L _1"!)!
Primary Immune deficiencies 136 28 ] 0 4 103 21 19 0 174 169 19 4 85 0 719 12 731
Inh. disorders of Metabolism 32 12 ] 1 10 9 2 5 0 46 i3 25 2 13 0 175 15 190
Autoimmune disease—MS 0 0 0 i) 0 0 0 [\ 0 0 1 \] i) 442 0 1 442 443
Autoimmune disease—SSC 0 0 0 0 0 0 0 1] 0 0 0 0 0 55 0 0 55 55
Autoimmune disease—-other 5 3 0 ] 1} 1 0 2 [} 1 9 0 ] 42 0 21 42 63
Others 21 14 0 1} 11 17 5 ] 1} 36 42 5 0 16 0 157 16 173
Total patients 1361 4242 42 26 711 2436 93 185 2 1331 7892 242 55 24961 2 18,563 25018 43,581
Re/additional transplants 36 155 0 2 50 332 2 11 1 68 547 22 5 3601 0 1235 3696 4931
Total transplants 1397 4397 42 28 7700 2768 95 196 3 1399 8439 264 60 28652 2 19,798 28,714 48,512

The bold numbers indicate the subtotals of the rows (i.e. the number of myeloid malignancies = the total of acute myeloid leukemia + chronic myeloid leukemia + MDS or MD/MFPN overlap +

MPN).




PID: 298/17613 =1.7% of total no. of allo-HSCT Blood Cell Therapy — The official journal of APBMT — APBMT Activity Survey 2019

Allogeneic Total
Related Autologous
Indication HLA id sibling Haplo(> 2 loci mismatch) Other related Twin Unrelated Alo | Auto
em [ pe [ ce [ lem | pe |2 I em | pPe | ce [ 2 |em|pe |2  sm|pe | ce | 00| 6w | Ps |20
AML_1stCR 45 | 8s4 | 0 62 | 8 | 714 | 662 | 0 2% | 0 0 0 2 0 | 189 | 490 | 305 | 38 1 | 173 | 8 | 3435 | 180
AML non 1st CR 20 | 466 | o0 8 | 24 | 59 | 640 | @ 0 | 0 0 0 1 0 | 162 | 363 | 413 | 30 | o | 17 | o | 2907 | 107
ALL 1stCR 47 | 510 | 0 55 7 | 330 | as2 | 2 6 | 0 0 0 2 0 | 132 | 262 | 193 | 21 0 | 43 1| 2059 | 44
. [ALL_nonistCR 20 | 251 | 1 51 | 14 | 330 | 523 | 1 19 | 0 0 0 0 1 50 | 196 | 172 | 16 | O 19 1| 1654 | 20
¢ [lcmisicp 7 31 0 2 0 8 0 1 0 0 0 1 0 19 | 19 | 6 | 2 0 0 0 132 0
% [CMLnon 1stCP 2 62 | 0 4 1 57 | 0 9 0 0 0 0 0 19 | 31 | 20 | 4 0 0 0 260 0
= |MDS or MDSIMPN 29 | 315 | o 29 | 21 | 31 | 317 | s 12 | o 0 0 0 0 | 208 | 299 | 295 | 26 | 0 6 0 | 1907 | s
MPN (MPD.MPS) 2 58 | 0 3 0 10 | o 1 0 0 0 1 0 28 | 63 | 13 | o 0 0 0 218 0
CLL inclu.PLL 0 9 0 0 0 4 3 0 0 0 0 0 0 0 4 1 3 0 0 5 0 34 5
Other leukemia 2 31 0 4 1 31 | 57 1 2 0 0 0 0 0 15 | 20 | 2 0 0 4 0 185 | 4
¢ |PCD-Myeloma 2 4 | o 5 2 20 | o 0 1 0 0 0 0 0 1 | 16 7 0 1 |as0] 9 108 | 4.580
¢ |PcD-oter 0 2 0 0 0 1 1 0 0 0 0 0 0 0 1 3 0 0 0 | 238 | o 8 | 239
5 [Hodgkin lymphoma 3 3 | 0 0 0 24 1 0 3 0 0 0 0 0 8 10 | s 0 1| 703 | 1 %0 | 705
= |Lymphoblastic lymphoma 1 27 | o 3 1 24 | 28 1 1 0 0 0 0 0 17 | 7 | 23 | a 0 79 | o 137 | 719
2 [Mawre B cel ymphoma 3 63 | 0 0 0 72 | 4 0 4 0 0 0 0 0 20 | 48 | &8 | o 3 |18 | 1 292 | 1,903
£ [Mature TINK cell ymphoma 2 | 77 | o 1 4 2 | 4 1 5 0 0 0 0 0 | 49 | e | 131 | o 0 | 418 | 0 482 | 418
~  [other LPD 1 2 | o 8 0 3 | 43 | o 1 0 0 0 0 0 5 17 | 14 | 1 1 | 761 | 13 | 156 | 775
¢ |Neuroblastoma 1 2 0 0 1 12 1 0 0 0 0 0 0 0 0 0 4 | o 4 | 214 | 0 31| or8
5 |Germcel wmor 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 74 | o 1 74
Breast cancer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 [Ewing 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 | 44 | o 2 44
#  [Other solid tumor 0 1 0 0 0 3 1 0 0 0 0 0 0 0 1 0 1 0 9 | 341 | o 7 350
= |BMfalure-SAA 79 | 317 | 0 | 100 | 33 | 210 | 435 | 6 27 | 0 0 1 2 0 | 45 | 220 | 138 | 48 | 0 0 0 | 1671 ] 0
g‘ Aquired pure red cell anemia 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0
P 2 1 0 1 0 3 2 0 1 0 0 0 0 0 1 2 3 0 0 0 0 28 0
2 g Congenital bone marrow fallure | 10 | 32 | O 0 2 19 | 18 | 2 7 0 0 0 0 0 4 | 29 | 8 0 0 0 0 141 0
gﬂ BM failure-other 2 10 | 0 0 1 2 2 0 6 0 0 0 0 0 3 9 5 0 0 0 0 40 0
3 |Hemoglobinopathy-Thalassemia | 120 | 168 | 2 78 | 8 | 115 | 104 | 12 | 33 | o 2 0 0 0 7 | 201 | a 7 0 0 0 861 0
T |Hemogiobinopathy-other 3 24 1 0 1 19 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 49 0
= |omer hematological disease 2 1 0 1 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 7 0
; Primary immune deficiencies | 20 | 32 | 2 0 15 | 54 | o7 3 6 | 0 0 0 0 0 36 | 55 | 38 | 0 0 0 0 298 0
% [inherlied melabolic disease 5 2] 0 0 0 B | 13 ] 0 3 0 0 0 0 0 8 51 [ a7 | 0 0 1 0 117 1
g %‘ % Autoimmune disease 2 1 0 0 0 0 0 1 2 0 0 0 0 0 0 3 0 0 0o | 40 | o 9 40
% 2 |EBV related disorders 4 8 0 0 1 12 | 17 | o 0 0 0 0 0 0 8 17 | 18 | 0 0 3 0 83 3
E E Hemophagocoylic syndrome 2 17 0 3 2 36 39 0 0 0 0 0 0 0 1 21 8 0 0 2 0 129 2
Langerhans cell histiocylosis 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 5 1
Others 1 7 0 1 1 0 | 14 | o 2 0 0 0 0 0 7 5 0 | o 1 10 | 1 sa | 112
Total 450 | 3603 | 6 | 526 | 149 | 3252 | 3557 | 41 | 242 | 0 2 1 9 1 | 1.086 | 2506 | 1975 | 207 | 21 | 9816 | 33 | 17.613 | 9.70
Sub total 1 4,585 6,958 285 11 <
Sub total 2 11,839 ! 9,970 27,583
Sub total 3 17,613

Blood Cell Ther. 2023 Nov 25; 6(4): 114-123.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10749734/
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Panel discussion: Achieving optimal
patient care for PID patients

Patients: Mr Jitchanwichai Narumon (Thailand) - Mr Bruce Lim (Malaysia)
Doctors: Prof Surjit Singh (India) - Dr Nizar Mahlaoui (France)
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How to manage daily life with
a PID?

Dr Intan Hakimah (Malaysia)
Mr Bruce Lim (IPOPI Vice-Chair)
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