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Never-ending Journey



To recognise and refer suspected IEI

To evaluate undiagnosed IEI phenotypically and 
immunologically

To identify potential disease-causing candidate genetic 
variants with bioinformatic pipeline

To demonstrate causality of genetic variants with 
human cells and animal models

To define disease mechanisms leading to 
target therapy

To translate findings to treatment beyond IEI

All of us Be Linked Effectively (ABLE)
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Front Immunol 2020 doi: 10.3389/fimmu.2020.01605

Front Immunol 2022:13:883446

• 423 abstracts 

submitted to

• 9 APSID 

Schools from

• 99 centres

• 2015-2022

Human Development Index (HDI)
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• 2024 IEI Sanger 

sequencing for 

84 genes in 1,376 

patients

• 744 (54%) 

identified to 

have IEI 

mutations

• from 2009, WES 

started and now 

preferred for 

IEIs other than 

these 5

Front Immunol 2022:13:883446

• 72 referring centres 

       in 17 countries
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Front Immunol 2022:13:883446

Number of patients with targeted gene SS performed and 
number of patients with mutations identified

Not cost-effective 

to perform gene 

sequencing one by 

one other than the 

5 most common 

XL IEI
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30 yo XLA         
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Front Immunol 2022:13:883446

Distribution of casual mutations in various exons, 
exon-intron junctions and corresponding domains of BTK gene

308

XLA

For medical students:
• Describe findings of CXR & CT
• Symptoms to ask for confirmation of findings
• Immune tests to order

77% 

success 

rate
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Front Immunol 2022:13:883446

Distribution of casual mutations in various exons, 
exon-intron junctions and corresponding domains of IL2RG gene

71

X-SCID

Disseminated 

BCG infection
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• Acremonium
• BCG
• Candida
• Virus
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Front Immunol 2022:13:883446

Distribution of casual mutations in various exons, 
exon-intron junctions and corresponding domains of CYBB gene

88

X-CGD

BCG & aspergellosis

in X-CGD Granulomatous lesion 

in AR-CGD (NCF-1)
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• 117 CGD patients from Asia & 

Africa

• 90 with sufficient details for 

phenomic analysis

• Human Phenotype Ontology 

(HPO) - a computational bridge 

between genome biology & 

clinical medicine
Front Immunol 2022:12:803763.
 



4Front Immunol 2022:12:803763.
 

• *XL-CGD earlier onset, referral & diagnosis than AR-CGD

*
*

*
*
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Front Immunol 2022:12:803763.
 

Lung
• Aspergillus
• TB 
• BCG 

16
15
10

Biopsy of 

deep-seated lesion 

critical to identify 

pathogen

Actinomyces 

(LN & liver)
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Unifying clinical features of the 16 
patients with severe allergic disease

Severe eczema

(Hong Kong patient)

suggested

 lichen simplex 

chronicus 

Duodenum Biopsy 

Gastric Antral Biopsy

abundant eosinophils 

amongst lymphocytes

Skin Biopsy Endoscopic images in middle esophagus

Furrowing

suggestive of eosinophilic esophagitis

Trachealization



Dupilumab

生物制劑

細胞核

嚴重濕疹、哮喘、多種食物/藥物過敏、過敏性休克、反覆皮膚/呼吸道/病毒感染等等

Severe Eczema, Asthma, Multiple food/drug allergies, Anaphylaxis, Recurrent skin/

respiratory/viral infections, etc

Schematic illustrating classical 

IL-4–mediated STAT6 activation, 

dimerization, and phosphorylation

STAT 6 免疫功能生物通路



Clinical improvements of P6 
after 2 years of dupilumab

Before

Improved skin condition as quantified 

by SCORAD and EASI indices

After

• No height gain on GH
• Height gain on dupilumab

For Resident:
• Why?



16 patients from 10 families
Germline AD GOF STAT6 variants
Sustained STAT6 phosphorylation
Increased STAT6 target gene expression
Th2 skewed transcriptional profile
Dupilumab to block IL4Ra is effective treatment
JAK inhibitors need more assessment



To recognise and refer suspected IEI

To evaluate undiagnosed IEI phenotypically and 
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To demonstrate causality of genetic variants with 
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target therapy
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• Activated Phosphoinositide 3-kinase delta syndrome (APDS) 
• Lymphadenopathy, autoimmunity, frequent infections
• Leniolisib is an oral selective PI3K𝛿 inhibitor, approved by Food and Drug 

Administration in 2023 for APDS

Leniolisib Expanded Access Program (LE-EAP)-
Hong Kong



• 37 patients (median age, 20 years; 42.3% female)
• Of the 37 patients, 26, 9, and 2 patients had previously received 

leniolisib, placebo, or other PI3Kd inhibitors, respectively
• While on leniolisib, patients had reduced annualized infection rates 

(P = .004), and reductions in immunoglobulin replacement therapy 
occurred in 10 of 27 patients

•  Reduced lymphadenopathy and splenomegaly, improved 
cytopenias, and normalized lymphocyte subsets

• Leniolisib was well tolerated and maintained durable outcomes with 
up to 5 years of exposure in 37 patients with APDS.

 
J Allergy Clin Immunol 2023 doi: 10.1016/j.jaci.2023.09.032.
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