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Why is the Asia-Pacific region so important?

It is home to 2/3rd. of the world’s      

population 

India and China together comprise  

1/3rd. of the world’s population

Asia-Pacific region



Why is the Asia-Pacific region so different?

Breakthrough infections are more common

Profile of infections is different

Problems associated with:  

i) widespread use of oral polio vaccine

ii) widespread use of BCG vaccine
Asia-Pacific region
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Chronic granulomatous disease



• Infections with mycobacteria have been 
reported in children with CGD, especially from 
countries where tuberculosis is endemic and 
BCG vaccine is given as a routine



Mycobacterial infections in CGD patients in Hong Kong and China

Study, Year No. of 
patients

BCG related complications Tuberculosis

Lau YL et al, 1998                 
(Hong Kong) 

11 

- 6/11 patients (54%)

• All had pulmonary 
tuberculosis

• 2 had lymph node 
tuberculosis in addition

Lee et al, 2008 (China) 

17 

BCG complications:
• Chronic ulceration, discharge, abnormal 

scarring at BCG injection: 7
• BCG adenitis:                      4
• Dissemination:                   2

Tuberculosis: 7 
• Culture proven:   6 
• Dissemination:    3
• Recurrence:         3 

Zhou et al, 2018 (China) 

169 
130 received vaccination:
• Definitive BCG infection:  17/130 (13.1% ) 
• Probable BCG infection:    60/130 (46.2%) 
• No BCG-related disease:   12/130 (9.2%) 
• Unknown status:                41/130 (31.5%)



Common sites of infection in 
patients with CGD



IPOPI.org

IPOPI 5TH REGIONAL ASIAN PID MEETING

Amit Rawat Vignesh Pandiarajan

Chandigarh, 

North India



Chronic granulomatous disease

• Apart from signature organisms such as Aspergillus sp. and Staphylococcus sp.,                   

a high incidence of mycobacterial infections (18.5%) was documented in India

• Pulmonary infection due to Mucor sp. was documented in 2 patients 

• Unusual bacteria documented with pneumonia include

Chryseobacterium gleum, Citrobacter sp., and Francisella noatuensis
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• 3/99 patients had blood stream infections 
with Salmonella sp.: 

1 patient had severe typhoidal sepsis     
despite cotrimoxazole prophylaxis

• Vaccination with killed typhoidal vaccines 
should be given to children with CGD to 
avoid typhoidal bacteremia
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Melioidosis in CGD

• Chromobacterium violaceum has been reported 
as signature organism for CGD in many Asian 
countries

• Initially reported in patients from Malaysia and 
later from Vietnam, Thailand, Sri Lanka, India,  
Hong Kong SAR and Taiwan 

• Mortality rates as high as 50% have been 
reported
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Organisms 
isolated

Winkelstein

et al, 
2000, USA  
(n=368)

Van den 

Berg et al, 

2009, 

European 

cohort

(n=429)

Fattahi et al, 
2011, Iran; 
(n=93)

Oliveira-
Junior et al, 
2015, LASID 
Registry; 
(n=71)

Marcino et 
al, 2015, 
USA; 
(n=268)

Blancas-
Galicia et al, 
2020, 
Mexico; 
(n=93)

Rawat et al, 
2021, India; 
(n=236) 

Staphylococcus 
aureus

12% 30% 7.5% 20.3% 33% 53.7% 20.3%

Pseudomonas sp 3% 2% 1.1% 19.3% 9.4%

Burkholderia sp 8% 1% 17% 10.7% 8.9%

Gram negative 
septicemia

18% 16% 
(Salmonella sp) 

10.7% 25.1% 33% 54.8% 13.5%

Aspergillus 
fumigatus

41% 26% 18.3% 13% 46% 32.3% 16.9%

Mycobacteria 4% 8% 55.9% 30.4% 53.4% 18.5%

Common infections in CGD cohorts worldwide



X-linked agammaglobulinemia
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X linked agammaglobulinemia

• Pseudomonas aeruginosa, followed by Streptococcus 

pneumoniae, Staphylococcus aureus and Klebsiella 

pneumoniae were the most common organisms

• While Pseudomonas aeruginosa is not a signature 

organism for XLA patients, it was noted that patients 

with XLA who have had episodes of neutropenia are 

at increased risk of Pseudomonas sepsis
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Author Common infections
Rawat et al. (India), 2021, (n=145) Pseudomonas aeruginosa (overall)

Giardia (diarrhea)

Yeh et al. (Taiwan), 2020, (n=29) Pseudomonas aeruginosa (overall)

Lougaris et al. (Italy), 2020, (n=168) Hemophilus influenzae followed 
by Streptococcus pneumoniae

Aadam et al. (North Africa), 2016, (n=50) Pseudomonas aeruginosa (overall)

García et al. , (Mexico), 2016, (n=26) Pseudomonas sp. (overall)

Winkelstein et al. (USA), 2006, (n=201) Pneumococcus (pneumonia)
Giardia (diarrhea)

Pseudomonas (sepsis)

Common infections in XLA cohorts worldwide
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• Meningoencephalitis is usually caused by enteroviruses (e.g., echovirus, coxsackievirus, 

and poliovirus)

• 13/135 patients had meningoencephalitis (5 with XLA, 7 with CVID and 1 NEMO defect)

• Herpes simplex virus, Cytomegalovirus, and Streptococcus pneumoniae were isolated in 1 

patient each

• Eight patients in the present series have died, 3 have recovered with varying degrees of 

neurological sequelae and 2 patients are showing gradual recovery
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• Of 21 cases, Helicobacter cinaedi was present in 8 cases and Helicobacter bilis in 8

• Other species included H. fennelliae, H. equorum, H. canis and H. canadiensis

• Infections in these patients were frequently associated with cellulitis that progressed to 

sepsis and, in some cases, to pyoderma gangrenosum-like ulcers or osteomyelitis

• Cholangitis, abdominal abscess, and pleurisy was reported in 1 case each



IPOPI.org

IPOPI 5TH REGIONAL ASIAN PID MEETING

Intan Hakimah Ismail

Kuala Lumpur, Malaysia



IPOPI.org

IPOPI 5TH REGIONAL ASIAN PID MEETING

Ulcerative skin lesion of a patient with 
X-linked agammaglobulinemia (XLA) due
to Helicobacter sp. infection



Mendelian susceptibility to mycobacterial disease                     
(MSMD)
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MSMD

• Increased susceptibility to intracellular 

pathogens like mycobacteria (including 

Mycobacterium bovis, nontuberculous 

mycobacteria), Salmonella sp., fungi and  

parasites (e.g. Leishmania)
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• MTB complex (96%) and NTM (4%)

• Multisystem involvement with mycobacteria was 

the commonest followed by lymph node 

involvement, tubercular osteomyelitis, 

pulmonary, skin, and CNS involvement in 

decreasing order of frequency

• 36% of patients in the cohort were infected with 

more than one organism
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4 children with mycobacterial disease

• 3 had M. bovis infection
• 1 had M. chelonae infection
• 1 also had S. typhimurium infecion
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Severe combined immunodeficiency (SCID)
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• 2 had disseminated 
Cytomegalovirus disease

• 2 had Pneumocytis jiroveci
pneumonia  

• 1 had Pulmonary aspergillosis 

• 12 (28.6%) had persistent oral 
candidiasis 

• 2 had candidemia

• Pneumonia and chronic diarrhea were 

the most common infections 

• BCG complications seen in 10/42 

patients (23.8 %): abscess (n = 6),  axillary 

adenopathy (n = 3), disseminated BCG (n = 3)
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N=277

• Opportunistic infections were the 
presenting manifestation in most 
patients

• These included pneumonia (82%), 
diarrhea (43.7%), oral thrush (18.4%), 
BCG site ulceration (17%), otitis media 
(12.6%), and meningitis (4%)

BCG site ulceration and pus discharge

• Blood culture proven septicemia:   63 (23%)
• Disseminated CMV infection:          23 (8.3%) 
• CMV retinitis:                                     6   (0.02%)

• Intestinal lymphangiectasia due to CMV was 
noted on autopsy of a child with X-linked SCID 

• Prolonged excretion of vaccine-derived 
poliovirus in a child with leaky SCID
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Bacteria

Virus Fungi
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• Most common clinical manifestations 

were pneumonia (66%), failure to 

thrive (60%), chronic diarrhea (35%), 

gastrointestinal infection (21%), oral 

candidiasis (21%) and BCG-osis (12%)

Bacteria:
• Staphylococcus aureus (n = 2)
• Klebsiella pneumoniae (n = 8)
• Pseudomonas aeruginosa (n =4)
• Burkholderia sp. (n =1) 
• Chryseobacterium sp. (n = 1)

Viruses:
• Rotavirus (n = 1)
• Cytomegalovirus (n = 2)
• Rubella (n = 1)
• RSV (n = 1)
• Varicella (n = 1)

Fungi: 
• Pneumocystis jiroveci (n = 1)
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Leukocyte adhesion deficiency (LAD)
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• Umbilical cord related complications 
like omphalitis (64%) and delayed cord 
separation (62%) were the most 
common manifestations

• Pneumonia 41%; sepsis 37%
• Perianal region was the commonest site 

for skin ulcers (27%)

Infectious organisms were isolated from 

69/106 cases:

Bacteria:

• Pseudomonas aeruginosa (n=28)

• Staphylococcus aureus (n=17)

• Klebsiella pneumoniae (n=11)

• Fungal infections (n=7)

• Unusual organisms included: Proteus sp., 

Citrobacter sp., Stingomonas paucimobilis, 

and Acinetobacter baumanii
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Pseudomonas aeruginosa

Pseudomonas aeruginosa
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Hyper-IgM syndrome
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• Recurrent sinopulmonary infections noted in 8/10 children

• Infectious organisms isolated included:

Pneumocystis jiroveci (n=2), Klebsiella pneumoniae (n=2),    

Mycobacterium tuberculosis (n=1), Clostridium difficile (n=1)
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Anti-interferon-γ autoantibody immunodeficiency
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• Mycobacteria
Rapidly growing 75
Slowly growing  23
Nontuberculous mycobacteria  7
Mycobacterium tuberculosis  14

• Varicella–zoster virus
Disseminated  3
Localized    15

• Bacteria
Salmonella sp. 25
Burkholderia pseudomallei 4

• Fungi
Cryptococcus neoformans 10
Histoplasma capsulatum 7
Penicillium marneffei 7

N=97
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• Opportunistic infections among 20 cases 
included: disseminated NTM infection (19 
patients/24 episodes), disseminated 
Penicilliosis marneffei (12 patients/12 
episodes), and non-typhoidal Salmonella 
bacteremia (7 patients/8 episodes)

• Level of antibody to IFN-γ in patients who 
had active opportunistic infection was 
relatively higher than in those without active 
infection



Infections in PID patients in the Asia Pacific region 

Breakthrough infections are more common

Profile is different

Polymicrobial infections may be more common

Facilities for isolating the causative organism may not be adequate

Threshold for starting antimicrobials is much lower

Clinical decisions need to be based on local experience



IPOPI.org

IPOPI 5TH REGIONAL ASIAN PID MEETING

Acknowledgements





IPOPI.org

Q&A



IPOPI.org Flow Cytometry for Diagnostics: 
Value, Context, and Sustainability

Dr Jaime Sou da Rosa Duque | Hong Kong



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org



IPOPI.org

Q&A



IPOPI.org Tailoring Newborn Screening for Severe 
Combined Immunodeficiency in Asian Context

Insights from Japan | Dr Manabu Wakamatsu (Japan)

Insights from Malaysia | Dr Adli Ali (Malaysia)



IPOPI.org

IPOPI 5TH REGIONAL ASIAN PID MEETING

Tailoring Newborn Screening for Severe Combined 

Immunodeficiency in Asian Context: Insights from Japan

24-25 March, 2024

Department of Pediatrics, Nagoya University Graduate 

School of Medicine, Nagoya, Japan

Manabu Wakamatsu
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Severe Combined ImmunoDeficiency (SCID)

Miyamoto S,et,al. JOCl. 2021;41:1865-77.

The severe dysfunction of cellular and 

humoral immunity owing to impaired T/B 

cell development or function.

Without any treatment, SCID develop 

opportunistic and/or severe infections 

during infancy, leading to death.

A cohort of 181 SCID patients undergoing 

their first allogeneic HSCT in 1974–2016.

≥4mo

<4mo

Infection(-)

Infection(+)
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拡大スクリーニング実施状況
2023年11月14日現在

日本マススクリーニング学会技術部会
定量PCR精度管理検討グループ

公費助成あり

対象疾患 PID SMA LSD

都道府県 38 38 32

PID/SM A/LSD-NBS全国の状況
2017.4：愛知 

2019.2：熊本 

2019.4：CReARID (埼⽟・千葉・群⾺の⼀部など13⾃治体) 

2020.4：宮崎 

2020.5：千葉 

2020.8：⼤阪市・⼤阪府 

2020.11：北海道 

2020.11：新潟 

2021.1：宮城 

2021.4：岐⾩・兵庫・（佐賀：⼀部） 

2021.5：島根 

2021.10：愛媛 

2022：栃⽊、茨城、神奈川、⼭形、広島、⿅児島、⻑崎、

⽯川、⻑野 

2023：佐賀、東京、福岡、秋⽥、岩⼿、福島、三重、⾹

川、徳島、⾼知、福井、⻘森、静岡、滋賀、和歌⼭ 

（準備中：11：埼⽟、⼭梨、群⾺、富⼭、京都、奈良、⿃

取、岡⼭、⼭⼝、⼤分、沖縄） 

公費化：5：熊本、栃⽊、佐賀、安曇野、⾼崎

AM ED研究

w w w .p id-nbs. jp

 X

2 0 21年の検査数(2 0 2 2 /2 /2  NHK放送に向けた調査時）  

＝1 4 5 ,8 0 9件/3 5 5 ,5 4 1出生地域(4 1 % )/8 4 0 ,8 3 2全国出生(1 7 % ) 

2 0 2 2年の検査数（ AM ED法5道府県） ： 8 5 2 43 / 9 7 8 3 2  (8 7 .1 % )

/47

2023/12/1 

日本マススクリーニング学会 

技術者部会まとめ＋私信 

https://www.jsms.gr.jp/contents04-02.html

National Landscape of the TREC Newborn Screening Programs

Prefectures conducting 

TREC NBS programs

40/48 = 83%

Tokyo

Aichi

Aichi
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Tokyo

Aichi

Aichi Prefecture

◼ Nagoya is the capital of Aichi Prefecture, 

and the fourth-largest city in Japan.

◼ A population of 7.5 million.

◼ 40,000-50,000 newborns per year.

Nagoya Castle
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Hospitals & Maternity
129/153 （84.3%）

facilities

Aichi Health Promotion 

Foundation

Explanation and drawing blood

Measurement of TREC and KREC, DBS delivery, 

Data management, Reporting of results

Reporting of 

results

DBS

Nagoya University

Positive cases to

be referred.

Detailed examination 

and treatment

Consultation

Advice

Organization of TREC/KREC NBS program in Aichi Prefecture
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NBS programs at full public expenditure (n)

TREC/KREC NBS program (n)

A total of 204,247 measurements of TREC 

and/or KREC between 2017 and 2023

Results of TREC/KREC NBS program in Aichi Prefecture

The proportion of newborns screened has increased over 

the years, with the current rate of 75% of all newborns.
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Rates of retest and detailed examination

Retest；measurement of TREC/KREC using other DBSs.

Detailed examination；retests also had abnormal values, and NGS and FCM 

analysis were performed.
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0.50%
0.60%
0.70%
0.80%
0.90%
1.00%
1.10%

2017年度 2018年度 2019年度 2020年度 2021年度 2022年度 2023年度

Retest rate (%)

Detailed examination rate (%)(%)
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Maartje Blom, et al. JACI. 2022;149:1428-36.

Comparison of screening outcomes has been hampered by use of disparate 

terminology and variable case definitions for non-SCID PIDs with T-cell lymphopenia.
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Maartje Blom, et al. JACI. 2022;149:1428-36.

Definitions of terms related to 

the TREC/KREC NBS programs

Uniformity of terminology in the 

TREC/KREC NBS programs is proposed.
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TREC NBS program（2017/4/1～2020/3/31）

NGS; next-generation sequencing

FCM; flow cytometry
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TREC NBS program（2017/4/1～2020/3/31）

NGS; next-generation sequencing

FCM; flow cytometry
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TREC・KREC NBS programs (2020/4/1～2023/11/30)

NGS; next-generation sequencing

FCM; flow cytometry
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TREC・KREC NBS programs (2020/4/1～2023/11/30)

NGS; next-generation sequencing

FCM; flow cytometry
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TREC・KREC NBS programs (2020/4/1～2023/11/30)

NGS; next-generation sequencing

FCM; flow cytometry
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TREC・KREC NBS programs (2020/4/1～2023/11/30)

NGS; next-generation sequencing

FCM; flow cytometry

119



IPOPI.org

IPOPI 5TH REGIONAL ASIAN PID MEETING

In 2019, 21 newborns with low TREC and T-cell lymphopenia and heterozygous FOXN1

variants were initially reported.

FOXN1 is the causative gene in nude mice and is a transcription factor essential for 

thymic epithelial progenitor cells to initiate T cell differentiation and maturation.

FOXN1-SCID

Bosticardo M, et al. Am J Hum Genet.2019;105:549-61.
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Non-SCID with low T-cell counts identified by TREC NBS programs

Dvorak CC, et al. JACI. 2023. 
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Summary

In Aichi Prefecture, TREC/KREC NBS programs have been performed for more 

than 200,000 newborns to date.

TREC/KREC NBS programs are further expected to be expanded as a publicly 

funded screening test in Japan.

SCIDs should be promptly referred to a hospital for the detailed examination, and 

prepared for the prevention of infection and appropriate therapeutic intervention.

The development of management frameworks and specific guidelines regarding 

follow-up for Non-SCID PIDs is a challenge to be addressed in the future.
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▪Severe Combined Immunodeficiency (SCID)
▪absence of both cellular and humoral immunity
▪ 30 different genes known to cause SCID

▪ profound defects in T lymphocyte 

▪Affected infants develop infections (SPUR)
▪Recurrent infections, chronic diarrhea, sepsis, FTT

▪Death usually before 1 year of age

▪Treatment/ prevention of infections- not curative

▪Curative-HSCT/ gene therapy
▪Preferably before the onset of infections

▪Preferably before 3.5 months

WHAT IS SCID AND WHY?
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▪ Different gene mutations causing SCID
▪ with around 25% yet to be known mutation

▪Nearly all SCID- absent/ non-functional T- cells

▪The unique position of TREC

▪ What is T-cell receptor excision circles (TREC) ?
▪By-products of TCR genes during thymocyte maturation
▪ Episomal DNA→ do not replicate during mitosis

▪detected in peripheral blood by quantitative PCR
▪ correlate with numbers of naïve T-cells

▪ Low TREC levels → SCID, DiGeorge syndrome, congenital 
lymphopenia

WHY SCID IS A PERFECT “NBS” MODEL DISEASE?
THE SCIENTIFIC ANGLE

IL2Ry T- B+ NK-

JAK3 T- B+ NK-

IL7Ra T- B+ NK+

CD45 T- B+ NK+

RAG1 T- B- NK+

RAG2 T- B- NK+

ARTEMIS T- B- NK+

ADA T- B- NK-

Reticular Dysgenesis T- B+ NK+

SCID, multiple bowel atresias T- B+/- NK+

SCID, congenital abnormalities T- B+/- NK+

Severe DiGeorge Syndrome T- B+/- NK+



THE SCREENING 
TEST: TREC 

quantification

▪ Detect low/absent T cells

▪ Use existing NBS screening cards

▪ Inexpensive, sensitive and specific

▪ Low rate of false positive tests

▪ Minimal retesting

▪ Real-time quantitative PCR

▪ Readily accessible technology
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Prevalence of the disease 1:100,000 or greater
SCID: 1:50,000-1:100,000

Can the disorder be detected by routine physical exam?
SCID: Baby appears normal at birth.

Does the disease cause serious medical complications?
SCID: 100% fatal within the first year of life

Is there a cheap, sensitive and specific screening test?
SCID: Real time PCR to enumerate T cell receptor excision circles

Is there a confirmatory test?
SCID: Lymphocyte subpopulation analysis

Does early detection improve outcome?
SCID: Early HSCT decreases mortality from SCID

WHY SCID IS A PERFECT “NBS” MODEL DISEASE?
PUBLIC HEALTH ANGLE



SCID 
Newborn 

Screening in 
Malaysia: 
The Initial 

Phase

2014

Interest of 
starting 

Newborn 
Screening for 

SCID

2015

Exploration of 
technology 

Engagement 
with the 

diagnostic 
provider

2016

Feasibility & 
Framework

Program 
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SCID NEWBORN SCREENING IN MALAYSIA:
THE INCUBATION PHASE

Enhancing ecosystem: Strengthening expertise in curative management

Establishing Database : real-national data of SCID 

Observation: Experiences from other countries

Capacity Building: Learning and understanding the technology

Pondering : The need, the feasibility in Malaysia





PID Treatment: 
Curative treatment (BMT/ HSCT)

Bone marrow transplantation or haematopoietic
progenitor cell transplantation

Specialised treatments in which HSC of an HLA
compatible donor are provided to patients with
usually severe PIDs (SCID, severe CGD) when the
immune cells are missing or malfunctioning.

• Gene Therapy
• Thymic Transplant
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▪ Before 2014
▪ all the 16 diagnosed cases- died (Mortality is 100%)

▪Many underdiagnosed/ misdiagnosed 

▪ Lack of awareness/ inability to provide appropriate test/ no treatment

▪ After 2014
▪ Cases diagnosed increased 3-4 cases per year (better awareness, faster accurate diagnosis, treatment)

▪ Survival is 85% (15% because of delayed diagnosis)

▪ In 2023 (Collective data from Assoc. Prof. Dr. Intan Hakimah and Dr Intan Juliana )

▪ 5 cases in 2023 (with 2 suspected SCID-presented to late for diagnosis)

▪Estimated if universal data (1:58000 – should be 10 cases)

▪ If following latest Singapore based estimation (1: 20000)- missed 22 cases (diagnosing 18%)

SCID STATUS IN MALAYSIA: DATA



Real apac experience:
NBS FOR SCID IN SINGAPORE

▪ TREC assay : 10 October 2019 to 9 October 2020

▪using the Enlite Neonatal TREC kit.

▪35888 newborns screened in 1 year

▪no SCID cases were detected

▪13 cases of non-SCID T-cell lymphopenia (TCL 

▪Retest rate was 0.1%

▪Referral rate to immunologist was 0.04%.

▪ Latest update in 2023
▪ 2 cases of SCID ( 38,000 live birth in 2022)

▪ Incidence of 1: 18000

▪ If Malaysia: 27-28 cases/ year (500,000 live birth)
Severe Combined Immunodeficiency Newborn Screening in Southeast Asia : 

Outlook from SEAPID consortium, 

Wai Leng Chang, Adli Ali et al, Under Review, 2024

Front. Immunol., 03 January 2022



Newborn 
Screening for 
SCID in 
Malaysia:
Re-visiting and 
Re-strategizing

Determining the needs: 

Survey, Pilot Project, Expert Discussion

Evaluating the technology : 

Private-Clinician Partnership (Revvity-Arcadia Life Sciences- HPKK)

Partners Engagement : 

IPOPI, Other NGO, MOH, MOHE, Pharma, Tech Provider

Advocacy: 

WPIW campaign, Whitepaper, Screen4Rare  

Feasibility and the cost-benefit analyses : 

Framework and Pilot evaluation



OUTLOOK OF SCID NBS IN MALAYSIA:
ADVOCACY: WPIW, WHITEPAPER, INTERNATIONAL 

OUTREACH



OUTLOOK OF SCID NBS in MALAYSIA:

determining the needs: Experts' 
opinion

Newborn Screening for Severe Combined Immunodeficiency (SCID) in Malaysia: Current Status, Challenges and Progress,

Wai Leng Chang, Adli Ali et al, Under Review, 2024



OUTLOOK OF SCID NBS in 
MALAYSIA:

screen4rare, industry-clinician 
partnership



OUTLOOK OF SCID NBS IN MALAYSIA:
PARTNERS ENGAGEMENT (MOHE-MOH-NGO-
PHARMA)
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❖ NBS for SCID in developing nation: Malaysia and SEA
❖ Understanding why, when, and how

❖ The pre-requisite ecosystem

❖ Importance of understanding local context
❖ Knowing the disease burden and management

❖ Identifying the stakeholders and the game changer

❖ Framing a practical roadmap 

❖ Potential interesting date to observe: 28th June 2024

FUTURE OUTLOOK
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COFFEE BREAK
15 MIN
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