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Biliary atresia (BA) 

• Congenital cholangiopathy

resulting in biliary stasis

• Commonest cause of

neonatal obstructive

jaundice

• Aetiology unknown

• Liver failure if left untreated

•

•

•

•

Clinical Symptoms



Normal bile duct Biliary Atresia 

Kasai M et al. Shujutsu, 1959radiologykey.com



BA is especially common among Asians
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Kasai portoenterostomy

restores bile drainage in only 60-70% 

• Only treatment for BA is Kasai 

surgery: excision of extrahepatic 

fibrous cord  and bilio-enteric 

anastomosis

Reported outcome of Kasai operation
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Residual problems after Kasai portoenterostomy

• Recurrent cholangitis 

(bile duct infection)       
50%

• Progressive liver failure 
50%

• Growth impairment       
40%

• Portal hypertension       
60%-70%

– Oesophageal varices     

– Hypersplenism

HK territory-wide study over 38 years

38

243



Aetiology of BA is unknown

Tam et al. Lancet, 2017



Any new treatment to improve the outcome?



Liver Organoids 

• A cell/tissue-derived culture system 

that can mimic a real-life liver (in vivo) 

development “in a dish” 

• Turn the biological clock back to 

investigate the development of bile 

duct cells & liver cells “in a dish”

• None has successfully developed BA 

organoids



BA & Control Liver BA & Control Liver Organoid

• Novel human BA liver organoid allows dissection of hitherto 

unknown disease pathways 

• Experimental validation of the key biological findings in settings 

closely replicating the clinical situation



BA & Control Liver Organoid

Bioinformatics

Morphology

RNA sequencing

Cell Biology

BA vs Control

• Unknown disease 

pathways

• Experimental 

validation

Utilisation of BA organoids 



BA organoids display abnormal morphology & retarded growth
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BA organoids display disturbed cell organisation & polarity 

(apex-base orientation)
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BA organoids display a developmental shift from bile duct cells to liver cells

Control

BA



肝臟類器官

A
2

M

A
P

O
A

2

A
P

O
E

*

*

*

lo
g
 r

e
la

ti
v
e

 e
x
p

re
s
s
io

n
 (

M
e

a
n

S

.E
.M

.)

Altered expression of beta-amyloid genes in BA liver organoids 
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Deposition of Aβ in BA livers
β-

BA

Aβ/CK19/DAPIAβ /CK19/DAPI

(n=46)(n=5)

Control

（Liver Biopsies）



Aβ induces BA features in normal organoids
β-

With Aβ 

Without Aβ 



• HKUMed research team is the first to successfully develop liver

organoids for BA study

• Identify beta-amyloid deposition

β-

• Beta-amyloid deposition is also the main pathological feature of

Alzheimer’s disease and Cerebral Amyloid Angiopathy

β-

• The finding of a novel disease mechanism for BA paves the way 

for innovative diagnostic and therapeutic strategies to radically 

improve treatment outcome

Summary



• β-

• β-

• Beta-amyloid may be used as a biomarker for early 

detection of BA, thus offering an opportunity to 

prevent or ameliorate the inflammatory-fibrotic 

pathology before the disease process becomes 

well advanced.

• Anti-beta amyloid and related therapies already in 

clinical trials for Alzheimer’s disease may be tested 

as adjunct treatment to improve surgical outcome 

for BA. 

Implications

Kasai operation



Implications 

•• HKUMed’s unique ‘patient-

based’ BA organoid faithfully 

replicates patient-specific 

pathobiology to advance 

precision medicine

Precision medicine
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