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Abstract

BACKGROUND

Congenital biliary atresia is a serious hepatobiliary disease in children with
unknown etiology. Its outcome is often liver transplantation or death.
Clarifying the etiology of congenital biliary atresia is of great significance for

prognosis, treatment, and genetic counseling.

CASE SUMMARY

A male Chinese infant at an age of 6 months and 24 days was hospitalized
because of "yellow skin for more than 6 months". Soon after birth, the patient
developed jaundice, which then progressively intensified. A "laparoscopic
exploration" indicated "biliary atresia". After coming to our hospital, genetic
testing suggested a GPCI mutation (loss 1 (exons 6-7)). The patient recovered
and was discharged after living donor liver transplantation. After discharge,
the patient was followed up. The condition was controlled by oral drugs, and

the patient’s condition was stable.

CONCLUSION

Congenital biliary atresia is a complex disease with a complex etiology.
Clarifying the etiology is of great clinical importance for treatment and
prognosis. This case reports congenital biliary atresia caused by a GPC1
mutation, which enriches the genetic etiology of biliary atresia. However, its

specific mechanism needs to be confirmed by further research.

INTRODUCTION

Congenital biliary atresia (CBA) is a congenital disease that occurs in infants
and young children. Due to the atresia of intrahepatic and extrahepatic bile
ducts, the discharge of conjugated bilirubin into the intestine is blocked. This
causes inflammation of intrahepatic and extrahepatic bile ducts, resulting in

cholestatic cirrhosis. This condition is usually called congenital biliary atresia.




The incidence rate of this disease is different in different countries and regions.
The incidence rate in Europe is 1/15000-1/19000, and the incidence rate in
Japan is 1/9000-1/1000011. However, the cause of CBA is not clear. At present,
there are many hypotheses, including viral infection (cytomegalovirus,
reovirus, rotavirus, human papillomavirus, retrovirus, etc.), immune and/or
autoimmune injuryl> 3, gene-related factors (inversion and MDR3/,
EFEMP114l), abnormal bile duct development, microchimerism, cytokines,
miRNA gene expression abnormalities, and biliary malformationl> ¢l. In
addition, its incidence rate also differs by race, geography, season, and other
factorsl”l. The main clinical manifestations include the following: 1) jaundice,
which is usually gradually exposed 2-3 weeks after birth; and 2) the color of
stool becomes lighter, and white pottery-like stool and, is very common in the
clinical findings (also it can be just: acholia). The surgical management is the
actual approach and it is a by hilar jejunal Roux-Y anastomosis (Kasai operation)
within 3 months after birth. However, the 5-year survival rate of this treatment
is low, at approximately 30% - 50%(8, 9]. Liver transplantation is proposed
when the Kassai operation fails to retain the hope of continued survival( as a
suggestion you can give the survival rate with transplantation. Clarifying the

etiology of CBA have great significance for its treatment and prognosis.

CASE PRESENTATION

Chief complaints
The patient came to our outpatient clinic because of "yellow skin and sclera

staining for more than 6 months".

History of present illness

Soon after birth, there was no obvious incentive for the child to have yellow
skin and sclera staining, which gradually intensified. This yellowing was
accompanied by a white stool color, but no other discomfort was reported.

After many phototherapies at the local hospital, the conditions did not improve,




and the yellow skin and sclera staining showed progressive aggravation. Then,
the patient went to the local hospital and underwent "laparoscopic exploration
suggestive of biliary atresia" (family members complained privately, and no
report was found). Later, the family members did not allow further diagnoses
and treatments. After discharge, oral symptomatic Chinese patent medicine
was administered, but the above symptoms were not relieved. The patient was
then admitted to the hospital with "bile duct atresia" for living donor liver

transplantation.

History of past illness

Previous "history of laparoscopic surgery".

History of family past illness
The patient's father and mother were in good health. The patient had a sister
who had a history of "biliary atresia" and underwent "liver transplantation" at

an age of more than 6 months. This sister died at an age of more than 2 years.

Physical examination

Physical examination results were as follows: T 37 °C, P 134 bpm, BP 95/52
mmHg, a clear mind, fair spirit, soft neck, yellow skin and sclera, thick
respiratory sounds of both lungs, no dry and wet rales, uniform heart rhythm,
no obvious pathological murmur in heart sound, abdominal distention,
abdominal circumference of 44 cm, no exposure of abdominal wall vein, touch
approximately 7 cm under liver rib, hard texture, blunt edge, 6 cm under spleen

rib, negative neurological examination, and limb temperature.

Laboratory examinations

The blood examination on December 18, 2019 results were as follows: leukocyte
count 20.0¥1079/L, neutrophils (%) 41.1%, lymphocytes (%) 49.6%, red blood
cell 3.08*10*12/L, hemoglobin 99 g/L, and platelet count 234*10"9/L. On




December 18, 2019, the plasma D-dimer determination was 4597 pg/L FEU.
Examination of coagulation function on December 18, 2019 was as follows:
international standardized ratio 2.36, fibrinogen 0.50 g/L, activated partial
thromboplastin time 90.5 seconds, thrombin time 26.6 seconds, and
prothrombin time 27.4 seconds. On December 18, 2019, the liver examination
and kidney lipid glucose electrolyte determination were as follows: total
protein 78.4 g/L, albumin 59.3 g/L, globulin 19.1 g/L, white globulin ratio 3.1,
alanine aminotransferase 16U /L, aspartate aminotransferase 53U/L, total bile
acid 522.7 pmol/ , total bilirubin 347.6 pmol/L, direct bilirubin 222.5 pmol /L,
indirect bilirubin 125.1 pmol/L, glomerular filtration rate (EPI-cr) 285.95
ml/min, creatinine 14 pmol/L, uric acid 88 pmol/L, total cholesterol 0.93
mmol/L, high-density lipoprotein-c 0.25 mmol/L, low-density lipoprotein-c
0.09 mmol/L, fasting blood glucose 3.54 mmol/L, and potassium 4.86 mmol /L.

Immaging examinations

Full abdominal CT showed that the intrahepatic bile duct and common bile
duct were dilated. It also showed signs of exudation around the portal vein
and an unclear display of the gallbladder. Thus, effusion of gallbladder fossa
and peritoneal effusion were considered. Imaging also showed a patch
shadow of the left lower lobe, bilateral pleural effusion, and bilateral hip soft
tissue swelling. The biopsy results showed biliary stasis and hepatic cirrhosis

(Figure 1).

FINAL DIAGNOSIS

The diagnosis was CBA and cholestatic hepatitis.

TREATMENT
On January 7, 2020, "reduced volume liver transplantation" was performed
under general anesthesia. After the operation, meropenem was administered

to fight infection, ganciclovir was administered for virus infection prevention,




liver protection, and phlegm removal, tacrolimus was administered to fight
rejection, and albumin and human immunoglobulin were supplemented. The
patient's condition improved. On January 31, 2020, the color Doppler
ultrasound of the portal vein system of the transplanted liver (color Doppler
ultrasound) revealed that the blood circulation of the transplanted liver was
satisfactory, and there was a small amount of effusion near the cutting edge of
the liver. On January 31, 2020, the serum drug concentration of FK506 was 8.1
ng/mL. Blood coagulation function was checked, and the international
standardized ratio was 2.24. On January 21, 2020, the blood biochemical est
results were as follows: alanine aminotransferase 17 U/L, aspartate
aminotransferase 19 U/L, total bilirubin 8.0 pmol/L, and glutamyl
transphthalase 77 U/L. The patient recovered, the liver function was stable,
and the antirejection drugs and coagulation function reached the standards. On
January 10, 2020, whole liver + cholecystectomy specimens were submitted for
examination. The liver surface was fine granular, the section was gray-red and
gray-yellow, and diffuse fine granular. Microscopically, the structure of normal
liver lobules was damaged, hepatocytes and small bile ducts were silted, small
bile ducts in the portal area were proliferated, inflammatory cells were
infiltrated, pseudolobules of liver tissue were formed, and cholestatic cirrhosis
was changed. The first hilar lymph node was reactive hyperplasia. The bile
duct indicated chronic cholecystitis. In conclusion, the findings in the total liver
and cholecystectomy specimens are consistent with a diagnosis of cholestatic

cirrhosis with congenital biliary atresia and chronic cholecystitis.

OUTCOME AND FOLLOW-UP

The patient was discharged after being in a stable condition. Follow-ups
occurred regularly in the outpatient department of the liver transplantation
department, and the patient took long-term oral drugs to control the condition
after transplantation. At present, there is no obvious yellowing of the skin, the

color of stool is normal, the abdominal circumference is significantly reduced,




and the functional evaluation of the transplanted liver is basically within the

normal range.

DISCUSSION

At present, there is no clear understanding of the etiology of CBA. Clinical
scholars have put forward many independent and interrelated hypotheses that
mainly focus on the following aspects.

The first aspect is congenital dysplasia. The developmental abnormality
hypothesis is mainly aimed at CBA with other organ malformations. It is
generally believed that biliary tract lesions begin at 5-6 weeks of pregnancy,
rather than during the development of the intrahepatic bile duct (7-10 weeks of
pregnancy). The differentiation and morphogenesis of embryonic cells are key
factors of organ development/'’l. The most important factor is gene mutations.
For example, the inversion mutations in MDR3[2, EFEMP14, and GPC1
reported in this paper may lead to the production of CBA through
corresponding signaling pathways. In addition, in animal experiments of
miRNAs, zebrafish lacking miR-30a have abnormal bile duct development.
This indicates that genetic factors contribute to the etiology of CBA.

The second aspect is the study of autoimmune-related microchimeras. Kasai
hilar jejunostomy after birth in children with CBA can effectively alleviate the
development of this disease. However, even if the bile drainage is unobstructed,
the process of liver fibrosis does not stop, and histologically, the CBA
intrahepatic bile duct is very similar to sclerosing cholangitis, graft-versus-host
disease, and other immune diseases. Therefore, some scholars regard CBA as
an autoimmune disease. There is also some theoretical and research support
for the influence of maternal microchimeras and the second strike theory. In
addition, studies have confirmed that there is a large amount of C4d deposition
in portal vein blood endotheliuml(, indicating that liver fibrosis and portal
hypertension in the later stage of CBA are autoimmune reactions that

participate in cellular and humoral immunity. Third, the immune imbalance




caused by infection may also be an important cause of CBA. Since Benjamin
first attributed CBA to viral infection in the liver and biliary system, the
mechanism of viral infection immune imbalance has gradually become a hot
spot in the etiology of CBA. From the initial discovery of a large amount of
monocyte infiltration in the vascular and bile duct endothelium of the hilar
region to the establishment of animal models and immune response research,
an increasing number of results support this view. The most studied factor is
virus infection. At present, research on external infection sources mainly
focuses on respiratory enterovirus, cytomegalovirus, and rotavirus!’2l. In
addition, increasing attention has been given to specific immunity and natural
immunity[®3l. The presence of bile duct-specific autoantibodies was found in a
mouse model infected with rotavirusl!4l, which also provides a new idea for the
exploration of the etiology of CBA.

According to the current paper data, CBA is a serious disease with multiple
etiologies and phenotypes, and the etiologies of different types are different.
Multiple hypotheses are independent and interdependent and need to be

carefully identified in further clinical practice.

CONCLUSION

CBA is a serious childhood disease with a difficult etiology and poor
prognosis. GPCI mutations are one of the important causes of CBA.
Clarifying the etiology of CBA is of great importance for its early diagnosis
and prognosis. It is also of great importance to popularize prenatal gene

diagnoses in high-risk groups.
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