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ABSTRACT 

Biliary atresia (BA) remains one of the most intractable liver diseases in pediatric population. 
In this project, we conducted 3 studies regarding its pathophysiology. In study 1, serum levels 
of IL-12, IL-18, and IFN-gamma were determined from 46 BA patients and 19 normal 
controls. We found that serum IL-18 and IFN-gamma levels were increased in BA. The 
elevated serum IL-18 in BA patients was associated with worse clinical outcome. These 
suggest that IL-18 and IFN-gamma play roles in the pathophysiology of BA. In study 2, 
survivin and caspase-3 expression was determined using immunohistochemistry from liver 
biopsies of 49 BA patients, and 29 non-BA pediatric patients. We demonstrated that survivin 
expression of biliary ductular epithelia was related to BA. These suggest that actions of 
survivin proteins involve in the biliary pathology of BA. In study 3, ninety-four BA patients 
between 2001 and 2009 were reviewed. Serum total bilirubin (TB) was determined at 7th day 
after surgery. The data shown by evaluation of serum TB at 7th day after surgery showed a 
prognostic power to predict a short-term surgical outcome at 6th month. 

บทคดัย่อ 

โรคทางเดินนํ)าดีตีบตนัเป็นโรคตบัในเดก็ท̂ีมีความรุนแรงท̂ีสุดโรคหน̂ึง โครงการวจิยันี)ประกอบ
ไปดว้ยการศึกษาวจิยั ๓ เร̂ือง ในการศึกษาท̂ี ๑ ผูว้จิยัไดท้าํการวดัระดบัซีร̂ัมของ IL-12, IL-18, 
และ IFN-gamma ในผูป่้วยทางเดินนํ)าดีตีบตนั ๔๖ คน เปรียบเทียบกบักลุ่มควบคุม ๑๙ คน 
พบวา่ระดบัซีร̂ัมของ IL-18, และ IFN-gamma สูงกวา่กลุ่มควบคุม และระดบัท̂ีสูงขึ)นของซีร̂ัม 
IL-18 มีความสัมพนัธ์กบัอาการทางคลินิกท̂ีแยล่ง ทั)งหมดนี) บ่งวา่ IL-18 และ IFN-gamma มี
บทบาทสาํคญัใน สรีรพยาธิวทิยาของโรคทางเดินนํ)าดีตีบตนั ในการศึกษาท̂ี ๒ ผูว้จิยัศึกษาการ
แสดงออกของ survivin และ caspase-3 จากเนื)อเยือ̂ตบัของผูป่้วยทางเดินนํ)าดีตีบตนั ๔๙ คน
เปรียบเทียบกบักลุ่มควบคุม ๒๙ คน ผูว้จิยัแสดงใหเ้ห็นวา่มีการแสดงออกของโปรตีน survivin 
เฉพาะในเซลลบุ์ทางเดินนํ)าดี ซ̂ึงอาจหมายความวา่ การทาํงานของ survivin เก̂ียวขอ้งกบัพยาธิ
สภาพของทางเดินนํ)าดีในโรคนี)   ในการศึกษาท̂ี ๓ ผูว้จิยัไดท้าํการเกบ็รวบรวมขอ้มูลผูป่้วย
ทางเดินนํ)าดีตีบตนั ๙๔ ราย (พ.ศ. ๒๕๔๔ ถึง ๒๕๕๒) พบวา่ สามารถใชร้ะดบัซีร̂ัมบิลลิรูบิน
ในวนัท̂ี ๗ หลงัการผา่ตดัรักษา เป็นดชันีบ่งชี)ผลการรักษาท̂ี ๖ เดือนหลงัผา่ตดัได ้ 
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Executive Summary 
1. Elevated serum IL-18 and interferon-gamma in medium-term survivors of biliary 

atresia 
Biliary atresia (BA) is a fatal disease in children. Its main pathological feature is progressive immune-mediated 

cholangiopathy. Interleukin (IL)-12, IL-18, and interferon-gamma (IFN-gamma) play important roles in various 

immunological diseases. The objective was to investigate whether these serum markers were associated with clinical 

outcome in BA. 

Methods: Serum levels of IL-12, IL-18, and IFN-gamma were determined using enzyme-linked immunosorbent assay from 

46 BA patients (median age of 9 years) and 19 normal controls. The BA patients were then categorized into three groups 

according to their outcome: jaundice-free (29 cases), mild to moderate jaundice (10 cases), and marked jaundice (7 cases). 

The comparisons of serum IL-12, IL-18, and IFN-gamma levels among groups of the patients were performed using one-

way analysis of variance with post-hoc tests. Data are expressed as mean + standard deviation. 

Results: Serum IL-18 and IFN-gamma in BA patients were higher than the normal controls (IL-18: 113.3 + 82.6 vs. 80.5 + 

9.9 pg/mL, p = 0.011 and IFN-gamma: 41.7 + 5.1 vs. 38.0 + 1.9 pg/mL, p < 0.001). There was no difference in serum IL-12 

between BA and controls. Further analysis demonstrated that, in BA patients, only serum IL-18 levels significantly increased 

with the degree of jaundice (test for trend, p = 0.004). 

Conclusions: Serum IL-18 and IFN-gamma levels were increased in medium-term survivors of BA. The elevated serum IL-

18 in BA patients was associated with worse clinical outcome. These results suggest that IL-18 and IFN-gamma play roles in 

the pathophysiology of BA. Additionally, IL-18 is likely to be involved in the disease progression. 

 

2. Hepatic expression of survivin and caspase-3 in biliary atresia 
Biliary epithelia undergo early activation of apoptosis in a mouse model of biliary atresia (BA). Survivin is an inhibitor of 

apoptosis by impeding caspase activation. Our objective was to investigate hepatic expression of survivin and caspase-3 in 

BA. 

Methods: Survivin and caspase-3 expression was determined using immunohistochemistry from liver biopsies of 49 BA 

patients (M:F=23:26) during laparotomy, and those of 29 non-BA pediatric patients (M:F=14:15) whose liver tissues were 

needed in the treatment process. At 12 months after Kasai operation, the BA patients were categorized into good (jaundice-

free) and poor outcome (persistent jaundice). Survivin and caspase-3 expression from hepatocyte areas was assessed based 

on percentage of stained area. Biliary epithelia at portal triad were evaluated as positive or negative staining. Unpaired t-tests 

and Fisher’s exact tests were used. Data are expressed as mean+SD. 

Results: There was no difference in survivin or caspase-3 expression of hepatocyte areas between BA and non-BA patients 

(79.0+14.4 vs. 79.4+16.3%, P=0.92 and 29.9+22.5 vs. 34.5+23.0%, P=0.39 for survivin and caspase-3, respectively). The 

proportion of BA patients having survivin expression of biliary epithelial cells was significantly higher than that of non-BA 

patients (40/49 vs. 9/29, P<0.0001). Only 25.0% (2/8) of hepatitis and 33.3% (7/21) of non-cholestatic patients had survivin 

expression in ductular epithelia.  

At 12 months post-Kasai, there was no difference in hepatic survivin or caspase-3 expression at the time of surgery between 

BA patients with good outcome and those with poor outcome in terms of staining areas or expression in biliary ductular 

epithelia. 

Conclusions: Survivin expression of biliary ductular epithelia was related to BA. These suggest that actions of survivin 

proteins involve in the biliary pathology of BA, probably via anti-apoptotic process. Its expression may be helpful in the 

diagnosis but cannot be used as a prognostic marker. 

 

3. Serum bilirubin as a simple marker to predict early outcome in biliary atresia 
Biliary atresia (BA) is a seriously progressive inflammation of neonatal liver and ongoing obliterative process of the bile 

ducts with currently no predictable course nor certain prognosis. The study aimed to investigate the role of post-op serum 

total bilirubin (TB) as an early predictor for surgical outcome in BA. 

Method: BA patients between 2001 and 2009 were reviewed. Serum levels of TB were determined at 7th day after Kasai 

operation. The patients were categorized into two groups, good outcome (serum TB below 2 mg%) and poor outcome 

(serum TB above 2 mg%) at 6th month following surgery based on jaundice status. The data of serum TB were then 

analyzed to evaluate its predictive value for clinical outcome using descriptive study and Fisher’s exact tests.   

Results: Ninety-four BA patients underwent Kasai operation. Median age at the operation was 80.5 days. Ascending 

cholangitis occurred in 40 (46%) patients. The outcome at 6th month could be assessed in 86 patients. Nevertheless, data of 

both serum TB and clinical outcome were able to be analyzed in only 80 patients (good: poor = 48:32). Fifty-four percent 

(26/48) of jaundice-free patients had a decrease in post-op serum TB levels at 7th day compared with only 25% (8/32) of 

those who remained jaundice. The drop of more than 20% in serum TB levels at 7th day was significantly associated with 

good outcome at 6th month (p = 0.012) showing predictive value of 76.5%. Further analysis revealed reduction in post-op 

serum TB at 7th day more than 50%, occurring in 6% (5/80), were all jaundice-free at 6th month. 

Conclusions: The data shown by evaluation of serum TB at 7th day after surgery showed a prognostic power to predict a 

short-term surgical outcome at 6th month. This early prediction using post-op TB concentration may be helpful as an adjunct 

in planning further management in these patients. 
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Study 1: Elevated serum IL-18 and interferon-gamma in medium-term survivors of 

biliary atresia 

 

Introduction 

Biliary atresia (BA) remains one of the most intractable liver diseases in pediatric 

population. It is a disease characterized by an obliterative, inflammatory, and immune-

mediated cholangiopathy leading to obstruction of bile flow in neonates and infants [1]. The 

cause and pathophysiology of this disease are still unclear. Without proper treatment, the 

consequence is the development of progressive liver fibrosis, indicated by direct 

hyperbilirubinemia and acholic stools, leading to biliary cirrhosis within a few months and 

mortality within 2 to 3 years [2,3]. When patients with BA are left without any surgical 

correction, the majority will die from hepatic decompensation, esophageal variceal bleeding 

or infection [4,5].  

Although there have been a number of studies on serum and tissue markers regarding 

the pathophysiology of progressive liver fibrosis in BA including various cytokines [6-9], 

growth factors [10,11], nitric oxide [12,13], and the apoptosis of bile duct cells [14-16], the 

exact mechanism is still unclear. Our previous studies demonstrated an evidence of the 

association between serum inflammatory markers, including ICAM-1, IL-8, nitric oxide and 

selectin [7,9,12,13,17], and clinical outcome in BA. However, the information regarding the 

association between serum IL-12, IL-18, and IFN-gamma with clinical outcome in BA has not 

been explored.  

Interferon-gamma (IFN-gamma) is a soluble inflammatory cytokine. This interferon 

was originally called macrophage-activating factor. It has been shown that IFN-gamma can 

prevent liver fibrosis by inhibiting the activation and proliferation of stellate cells, resulting in 

reduced expression of procollagen without affecting transforming growth factor-beta1 
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expression in pig serum-induced rat liver fibrosis in vivo [18]. In addition, interleukin-12 (IL-

12) and IL-18 are both critical to the induction of IFN-gamma. Various roles for IL-12 and 

IL-18 in control of inflammation in an IFN-gamma dependent manner have been 

demonstrated [19]. Both IL-12 and IL-18 have been characterized as effective IFN-gamma-

inducing cytokines. Concomitant treatment with IL-12 and IL-18 has been shown to 

synergistically induce IFN-gamma synthesis and may be an effective therapy for treating 

immune-mediated diseases, and infectious diseases [20]. It has been also suggested that IL-18 

contributes to infection through the induction of IFN-gamma production by NK cells, but not 

through the development of Th1 cells, under the condition in which IL-12 synthesis is 

deficient [21]. Hence, evidences mentioned above indicate that IL-12, IL-18, and IFN-gamma 

are closely related to each other. 

The information of serum levels of IL-12, IL-18, and IFN-gamma, IL-12 in BA 

patients may improve our understanding of its pathophysiology regarding the inflammatory 

nature of this disease. Therefore, the objective of this study was to explore possible roles of 

serum IL-12, IL-18, and IFN-gamma levels in medium-term survivors of BA patients. It is 

postulated that serum IFN-gamma, IL-12 and IL-18 can be used as prognostic markers for 

post-operative BA patients. 
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Materials and Methods 

 

Patients 

BA patients and their parents were informed and recruited for the study during the 

annual follow-up. The age- and gender-comparable control group comprised of healthy 

children participating in the vaccination program during the same period. Briefly, peripheral 

venous whole blood was drawn with a sterile syringe, transferred to a centrifuge tube, allowed 

to clot and then centrifuged at 4
o
C. The sera were stored at -70

o
C until they could be assayed.  

 

Measurement of serum IL-12, IL-18, and IFN-gamma levels 

Serum levels of IL-12, IL-18, and IFN-gamma were measured using available 

commercial ELISA kits according to company’s protocols (catalogue number D1200 for IL-

12, R&D Systems, Minneapolis, USA; code number 7620 for IL-18, MBL International, 

Illinois, USA; and catalogue number DIF50 for IFN-gamma, R&D Systems, Minneapolis, 

USA). This assay employs the quantitative sandwich enzyme immunoassay technique. A 

monoclonal antibodies specific for IL-12, IL-18 or IFN-gamma were pre-coated onto a 

microplate. Standards and samples were pipetted into the wells and any IL-12, IL-18, or IFN-

gamma present was bound by the immobilized antibody. After washing away any unbound 

substances, an enzyme-linked polyclonal antibodies specific for IL-12, IL-18, or IFN-gamma 

were added to the wells. Following a wash to remove any unbound antibody-enzyme reagent, 

a substrate solution was added to the wells and color develops in proportion to the amount of 

IL-12, IL-18, or IFN-gamma bound in the initial step. The color development was then 

stopped and the intensity of the color was measured. 
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In addition, liver function tests (LFT) including serum albumin, total bilirubin (TB), 

direct bilirubin (DB), and alanine aminotransferase (ALT), were performed using an 

automated chemical analyser (Hitachi 911) at the central laboratory of the hospital. 

 

Categorization of the BA patients 

In order to compare different clinical outcome among BA patients, they were divided 

into 3 groups according to the status of jaundice:  

Group A; patients without jaundice (serum total bilirubin or TB <2.0 mg%) 

Group B; patients with mild to moderate jaundice (serum TB total =2-10 mg%).  

Group C; patients with marked jaundice (serum TB >10 mg%) 

Further analysis between BA patients based on the status of jaundice and the levels of 

serum IL-12, IL-18, and IFN-gamma, were carried out. 

 

Statistical analyses 

 Demographic and clinical data between groups were compared by chi-square tests and 

unpaired t-tests. The mean and standard deviation were calculated for each variable. The 

comparisons of these variables between BA patients and controls were performed using 

parametric tests. The comparisons of serum IL-12, IL-18 and IFN-gamma levels among 

groups of the patients were performed using one-way ANOVA with post-hoc tests for linear 

trend. Data are expressed as mean+SD. All statistical analyses were carried out using SPSS 

Statistics 17.0 and Prism version 5.0. 
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Results 

Serum levels of IL-12, IL-18, and IFN-gamma were determined using ELISA from 46 

BA patients (median age of 9 years) and 19 normal controls. The BA patients were then 

categorized into three groups according to their outcome:  

Group A jaundice-free (29 cases) 

Group B mild to moderate jaundice (10 cases), and  

Group C marked jaundice (7 cases) 

 

The demographic and clinical data are shown in Table 1. 

 

 Group A Group B Group C P-value 

Number of cases 29 10 7 - 

Age (years) 10.3+5.2 8.3+6.5 5.7+3.1 0.37 

Serum albumin (g/dL) 4.4+0.4 3.8+0.5 3.4+0.4 <0.001 

Serum total bilirubin (mg%) 0.9+0.5 4.5+2.6 24.8+13.9 <0.001 

ALT (IU/L) 125.8+174.3 191.9+120.8 168.3+95.6 0.48 

Serum IL-12 (pg/mL) 12.8+2.1 12.7+1.9 13.1+1.5 0.94 

Serum IL-18 (pg/mL) 93.1+30.4 118.6+33.6 189.8+190.8 0.017 

Serum IFN-gamma (pg/mL) 41.9+5.7 40.7+4.4 42.1+4.0 0.81 

 

Table 1: Demographic and clinical data of BA patients based on the status of jaundice. Data 

are shown as mean+SD and one-way ANOVA was used. 

 

Serum IL-18 and IFN-gamma in BA patients were higher than the normal controls 

(IL-18: 113.3+82.6 vs. 80.5+9.9 pg/ml, P=0.011 and IFN-gamma: 41.7+5.1 vs. 38.0+1.9 
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pg/ml, P<0.001). There was no difference in serum IL-12 between BA and controls (12.8+1.9 

vs. 12.9+1.8 pg/ml, P=0.92). Further analysis demonstrated that, in BA patients, only serum 

IL-18 levels significantly increased with the degree of jaundice (test for linear trend, 

P=0.004), as shown in Figure 1. In addition, there was no correlation between serum IL-18 

and serum IFN-gamma in BA patients. 

 

 

 

Figure 1: The comparisons of serum IL-12, serum IL-18, and serum IFN-gamma among the 

three groups of BA patients 
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Discussion 

At present, the knowledge of BA has been better understood and its pathophysiology 

has been widely investigated since the introduction of Kasai operation [1]. It has been 

suggested that the role of inflammatory signaling pathways in progressive liver fibrosis is 

critical to the liver pathology [22]. Although there have been several reports regarding the 

association between inflammatory markers and BA as mentioned above in the introduction, 

the study of possible roles of serum levels of IL-12, IL-18, and IFN-gamma in BA receives 

not much attention.  

Based on the role of IL-12 as a key proinflammatory cytokine, it is likely that IL-12 is 

involved in the pathophysiology of BA. Recent studies showed that loss of IL-12 modified 

the pro-inflammatory response but did not prevent duct obstruction in experimental BA in 

animals [23]. However, the role of IL-12 in the pathogenesis of biliary obstruction is not fully 

understood. 

IL-18 levels were demonstrated to correlate with IL-12 and IFN-gamma levels 

through T helper 1 cytokine production [24]. Mack et al. [25] revealed that there were 

increases in T cells and Kupffer cells in the portal tracts of BA. Analysis of liver tissue from 

BA patients showed a Th1-type cytokine profile with significant expression of IFN-gamma 

and IL-12.  

The present study clearly showed that serum levels of IL-18 and IFN-gamma were 

significantly elevated in medium-term survivors of BA compared to healthy children. The 

results are consistent with previous studies conducted in adult patients demonstrating that 

serum IL-18 levels were higher in cirrhotic patients including primary biliary cirrhosis and 

chronic hepatitis C than those of healthy adults [26,27]. Our findings on the correlation of 

elevated serum IL-18 levels and the severity of jaundice in BA are also agreeable with 

Urushihara et al. [28]. Since IL-18 is a potent pro-inflammatory cytokine inducing IFN-
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gamma production from activated T cells, elevated serum IL-18 levels found in BA patients 

may be responsible for the elevation of serum IFN-gamma in BA found in this study. 

Nonetheless, we found no correlation between serum IL-18 and serum IFN-gamma in BA 

patients. This may be due to the small sample size or the complex pathways involved in the 

interaction between IL-18 and IFN-gamma. Investigation of these cytokine levels in the liver 

tissue will elucidate possible roles of IL-18 and IFN-gamma in BA more precisely. 

Interestingly, we demonstrated that there was no change in serum IL-12 levels 

between BA patients and normal controls. An important biologic activity associated with IL-

12 is to promote the differentiation of naive T cells into T-helper cells capable of producing 

IFN-gamma. Stimulation of IFN-gamma production by IL-12 can be synergistically enhanced 

by the presence of other pro-inflammatory cytokines such as TNF, IL-1, and IL-2 [19]. 

Therefore, it is likely that IL-12 is not directly involved in the pathophysiology of BA and the 

elevation of serum IFN-gamma found in BA patients is not passed through IL-12 signaling 

pathway but rather via IL-18 pathway in some extent.   

 As always, this kind of study regarding serum markers does inevitably have some 

limitations. Firstly, the serum levels of cytokines did not necessarily reflect the action of their 

signaling pathways within the disease organs. However, with the supported evidence from 

other studies on the real association between their serum levels and the process of liver 

fibrosis, it is likely that the elevated serum levels of IL-18 and IFN-gamma found in BA play 

roles in its pathophysiology. Secondly, there are inflammatory cytokines or markers other 

than IL-12, IL-18, and IFN-gamma that are involved in the pathophysiology of progressive 

inflammatory liver injury, for example, IL-8 [7], ICAM-1 [17], selectin [9] and nitric oxide 

[13]. Therefore, there are other influential factors outside the boundaries of this study needed 

to be taken into account. What we attempted to do here is to assemble some small pieces 

from the big picture of complex pathways.  
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In conclusions, serum IL-18 and IFN-gamma levels were increased in medium-term 

survivors of BA. The elevated serum IL-18 in BA patients was associated with worse clinical 

outcome. These results suggest that IL-18 and IFN-gamma play roles in the pathophysiology 

of BA. Additionally, IL-18 is likely to be involved in the disease progression. Serum IL-18 

may be used as a prognostic marker in BA.  
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Study 2: Hepatic expression of survivin and caspase-3 in biliary atresia 

 

Introduction 

 Biliary atresia (BA) is one of the most devastating liver diseases in infants. For 

decades, numerous investigations of its pathophysiology and its cause have been reported. 

The main pathological features of BA include inflammatory process of the liver and biliary 

ductular proliferation [1-3]. Our previous studies demonstrated that several inflammatory 

markers are associated with the pathology of BA [4-7]. Although histopathologic features of 

BA have been extensively studied from liver biopsies of infants with BA undergoing hepatic 

portoenterostomy (Kasai operation), the pathogenesis of the disorder remains poorly 

understood. Furthermore, there are still other aspects regarding its pathophysiology need to 

be further explored.  

 Recently, it has been illustrated that cholangiocytes undergo early activation of 

apoptosis (programmed cell death) in a mouse model of BA. The synergistic role of IFN-

gamma in activating caspase-3 in biliary ductular cells was demonstrated. In addition, the 

inhibition of caspase activity resulted in decreased apoptosis of biliary cells in an animal 

model of BA [8]. In another study, up-regulation of genes involved in apoptosis of the 

infective murine model for BA has been demonstrated. Our previous studies also reported an 

observation of elevated serum IFN-gamma levels in medium-term survivors of BA [6]. This 

information supports possible roles of apoptosis in the pathogenesis of BA both 

experimentally and clinically.  

 Caspase-3 is a member of the cysteine-aspartic acid protease (caspase) family. 

Sequential activation of caspases plays a central role in the execution-phase of cell apoptosis. 

Caspases exist as inactive proenzymes that undergo proteolytic process to form the active 

enzyme. Immunohistochemical expression of caspase-3 has been used as a marker for 
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apoptosis in various organs [9,10]. Survivin is a protein of the inhibitor of apoptosis family. 

Its function is to inhibit caspase activation leading to negative regulation of cellular apoptosis 

[11,12]. Survivin is dramatically expressed in a cell cycle-dependent manner during liver 

regeneration and plays a critical role in the regulation of cell proliferation and differentiation 

[11]. At present, the molecular mechanisms of survivin regulation are still not well 

understood.  

 Although there is an evidence of the involvement of apoptotic process in BA, the 

association between apoptosis and BA patients receives little attention [13]. In addition, no 

information regarding hepatic survivin and caspase-3 expression in BA patients has been 

reported. Our objective is this study was to study hepatic expression of survivin and caspase-

3, important markers for apoptosis, in BA. We hypothesize that apoptosis plays an active role 

regarding the liver pathology of BA. 
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Methods 

Liver tissues and patients 

 The study was approved by the Ethical committee. Liver samples of BA patients 

undergoing Kasai operation and non-BA patients undergoing liver biopsies between January 

2006 and February 2010 were retrospectively studied. All patients were operated by one team 

of surgeons (PV and SC). The non-BA patients were served as controls. All non-BA patients 

underwent exploratory laparotomy as the therapeutic means for their diseases. Liver biopsies 

in this group of patients were an additional procedure and were indicated for medical reasons. 

 

Immunohistochemistry of liver tissues for survivin and caspase-3 

 Liver samples were fixed in formalin for 24 hours and kept in paraffin embedded 

blocks using standard procedure. New sections of 4 µm thickness were cut from the formalin-

fixed paraffin embedded blocks and mounted on glass slides coated by 

aminopropyltriethoxysilane (APES; Sigma Chemical Co., St Louise, MO, USA). Sections 

were deparaffinized and rehydrated. Endogenous peroxidase activity was blocked with 10-

minute incubation in 3% hydrogen peroxide. Antigen retrieval was done by heating the 

sections in a microwave at approximately 850 W for 5 minutes and 300 W for 10 minutes in 

10mM citrate buffer pH 6.0. After washing with 0.1% Tween 20 (MERCK-Schuchardt, 

Hohanbrunn, Germany) in phosphate buffered saline (PBS), the sections were treated with 

5% bovine serum albumin (Sigma Chemical Co.) in PBS for 30 minutes and then treated with 

primary antibodies for two hours at room temperature. The primary antibodies used in this 

study were against survivin (R&D Systems, Inc., Minneapolis, USA; AF886) diluted at 1:200 

and caspase-3 (R&D Systems, Inc.; AF835) diluted at 1:100. Both antibodies were diluted in 

PBS. After thorough washing in 0.1% Tween 20 in PBS, labeled polymer (Dako Envision 

System, Dako Corporation, Carpinteria, CA, USA) was applied to the sections for 30 minutes 
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and followed by three washes of 0.1% Tween 20 in PBS. Color was developed in freshly 

made diaminobenzidine (Sigma Chemical Co). Sections were washed briefly in running tap 

water and lightly stained with Mayer’s hematoxylin.  

 Sections of hepatocellular carcinoma known to have cytoplasmic staining for survivin 

and caspase-3, were stained at the same run as positive controls. For each specimen, a 

negative control was done by replacing the primary antibody with non-immune rabbit serum 

with the same dilution to the relevant primary antibodies. All sections were processed under 

the same conditions. 

 

Evaluation of hepatic survivin and caspase-3 expression 

 Immuno-stained sections were evaluated independently by 2 investigators who were 

unaware of the diagnosis or clinical outcome of the patients. Semi-quantitative methods were 

used, based on the extent of the antibody stain. Areas of hepatic lobules excluding portal 

triads and central veins were evaluated, based on Ruifrok and Johnston's method [14,15], 

using ImageJ software version 1.41o [16]. 

 Areas of immuno-stained liver histology from each patient were pictured and saved as 

JPEG format. The parameters of the camera set in all cases were identical. The stained areas 

of survivin and caspase-3 expression was evaluated using the Histogram mode from ImageJ 

software version 1.41o [16] with color deconvolution plugin [17,18]. By using this option, 

the blue color of hematoxylin and brown color of diaminobenzidine (DAB) can be separated. 

With this computerized method, the intensity in DAB channel of a pixel in the selected area 

is scored into 256 arbitrary levels (from white to dark brown; 255�0).  

 Our preliminary study showed that the average intensity level of the background area 

(no staining) of DAB channel was 160. Therefore, intensity levels between 160 and 255 were 

considered as negative staining levels. For the quantification of immuno-staining from 
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hepatocyte areas, five randomly selected areas of hepatocytes excluding portal triads and 

central veins were selected as regions of interest. Then, percentage of stained areas was 

averaged.  

 In addition, biliary ductular epithelial cells at the portal triad areas were assessed by 2 

investigators (PV and SP) as positive or negative staining. Any disagreement between the two 

investigators would be finalized by discussion. Then, relations between the ratio of patients 

with positive staining of biliary ductular cells and different diseases were analyzed using 

Fisher’s exact tests. 

  

Categorization of the BA patients 

 In order to associate the expression of caspase-3 and survivin with clinical outcome at 

12 months post-op among BA patients, they were divided into 2 groups according to the 

status of jaundice (TB <2 mg/dL; good outcome vs. TB ≥2 mg/dL; poor outcome). Subgroup 

analysis of hepatic expression of either survivin or caspase-3 based on their clinical outcome 

at 12 months post-op was carried out. 

 

Statistical analyses 

 Demographic and clinical data between groups were compared by Fisher’s exact tests 

and unpaired t-tests where appropriate. The mean and standard deviation were calculated for 

each variable. The comparisons of survivin and caspase-3 expression among the two groups 

(BA and non-BA patients) were performed unpaired t-tests. Association between outcome of 

BA patients at 12 months post-op and hepatic of survivin and caspase-3 expression was 

analyzed using univariate analysis. 
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 Significant differences were established at P<0.05. For all statistical analyses, either 

GraphPad Prism version 5.0 (GraphPad Software Inc., California, USA) or SPSS software 

version 17.0 (SPSS Inc., Chicago, IL) was used. Data are expressed as mean and SD. 
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Results 

 During the studied period, there were 49 BA patients (M:F=23:26), and 29 non-BA 

pediatric patients (M:F=14:15). The non-BA pediatric patients included 21 non-cholestatic 

patients (11 choledochal cysts, 5 thalassemias, 2 neuroblastomas, 1 adrenal xanthogranuloma, 

1 portal vein thrombosis, and 1 hepatoblastoma) and 8 hepatitis patients. 

 

BA vs. hepatitis vs. non-cholestatic patients 

 There was no difference in survivin or caspase-3 expression of hepatocyte areas 

between BA and non-BA patients (79.0+14.4 vs. 79.4+16.3%, P=0.92 and 29.9+22.5 vs. 

34.5+23.0%, P=0.39 for survivin and caspase-3, respectively). The proportion of BA patients 

having survivin expression of biliary epithelial cells was significantly higher than that of non-

BA patients (40/49 vs. 9/29, P<0.0001). Only 25.0% (2/8) of hepatitis and 33.3% (7/21) of 

non-cholestatic patients had survivin expression in ductular epithelia, as shown in Table 1.  
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Table 1: Expression of survivin and capase-3 of biliary ductular cells at the portal triad. All 

P-values are related to BA using Fisher’s exact tests. 

 Survivin  

P-value 

 Caspase-3  

P-value Diseases Positive Negative  Positive Negative 

BA 40 9   20 29  

Non-cholestasis 7 14 0.0002  5 16 0.2761 

Hepatitis 2 6 0.0028  3 5 1.0 

 

The histological features of portal triad of survivin expression between BA and non-BA are 

shown in Figure 1. 

 

Figure 1: Hepatic survivin expression of biliary ductular epithelial cells between BA (positive 

staining) and Non-BA (negative staining) 

 

 

BA patients with good outcome and BA patients with poor outcome 

 At 12 months post-Kasai, there were 25 BA patients with good outcome and 19 BA 

patients with poor outcome. There was no difference in hepatic survivin or caspase-3 

expression at the time of surgery between BA patients with good outcome and those with 
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poor outcome in terms of staining areas (good outcome vs. poor outcome: 78.81+15.91 vs. 

78.81+13.70%, P=0.99 and 30.20+22.86 vs. 24.86+17.72%, P=0.40, for survivin and 

caspase-3 respectively)   or ratio of BA patients with positive expression in biliary ductular 

epithelia (survivin, P=0.71 and caspase-3, P=0.34). 
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Discussion 

 At present, the knowledge of BA has been better understood and its pathophysiology 

has been widely investigated since the introduction of Kasai operation [2]. For decades, it has 

been suggested that the role of inflammatory signaling pathways in progressive liver fibrosis 

is critical to the liver pathology [1,4,5,7]. However, roles of apoptotic process in BA have not 

been explored. 

 In this study, immunohistochemistry (IHC) was used to investigate the hepatic 

survivin and caspase-3 expression. The increased use of IHC in both clinical and basic 

research settings has led to the development of various computerized techniques for acquiring 

quantitative information from immunostaining levels. Quantitative IHC techniques have often 

yielded important information regarding patient diagnosis, prognosis, or both. Our previous 

study demonstrated that immunostaining quantification obtained by a digital computer-

assisted method (ImageJ software with color deconvolution plugin) is concordant with a 

standard semi-quantitative analysis [5]. Moreover, digital measurement is more objective and 

could resolve either researcher’s bias or disagreement between observers.  

 Our results clearly demonstrated that there is an association between the survivin 

expression of biliary ductular epithelial cells and BA. This observation suggested that anti-

apoptotic process occurred in biliary ductular cells of BA. This may be responsible for biliary 

ductular proliferation which is a pathognomonic feature for BA in early stage [19]. Since our 

study showed that there was no biliary survivin expression in cholestatic hepatitis and 

choledochal cyst, we postulated that biliary survivin expression in BA is not associated with 

cholestasis or biliary obstruction. In addition, this study demonstrated that caspase-3 

expression in biliary cells was not different that of other diseases. It is therefore likely that 

apoptosis, via caspase-3 pathway activation, is not directly involved in biliary cells of BA but 

rather anti-apoptotic process via survivin pathways.  
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 Interestingly, survivin and caspase-3 expression found in the areas of hepatocytes in 

BA was not different from those of other diseases. Hence, apoptosis process seems to not 

significantly involve in the pathological process of hepatocytes in BA. Subsequent analysis 

among BA patients revealed that survivin and caspase-3 expression of hepatocytes at the time 

of Kasai operation was not associated with early clinical outcome in BA at 12 months post-op. 

Taken all together, hepatic survivin and caspase-3 expression cannot be used as prognostic 

markers for predicting the early outcome in BA. 

 Nonetheless, we are aware of some limitations in this study. Firstly, we do not know 

whether biliary expression of survivin found in BA patients is a primary or secondary effect 

to the disease pathology. If it is primary, biliary survivin expression will decrease over time 

in BA patients with good outcome. Secondly, there was no ideal control (normal liver tissues) 

in this study. However, to obtain normal liver in infants is unethical. In this study, non-

cholestatic patients were used as controls. Finally, the sample size of BA patients was 

probably too small in terms of statistical analysis. However, due to the rarity of BA, the 

number of 44 BA patients cannot be overlooked. 

 In conclusions, survivin expression of biliary ductular epithelia was significantly 

observed in liver tissues of BA. These suggest that actions of survivin proteins involve in the 

biliary pathology of BA, probably via anti-apoptotic process. Its expression may be helpful in 

the diagnosis but cannot be used as a prognostic marker. More studies on this aspect are 

needed to better understand the precise role of survivin towards biliary ductular cells in BA. 
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Study 3: Serum bilirubin as a simple marker to predict early outcome in biliary atresia 

 

Introduction 

 Biliary atresia (BA) is a serious neonatal hepatobiliary disorder of unknown cause 

with progressive inflammation of liver and ongoing obliterative process of the bile ducts. 

Untreated patients ultimately die of end-stage liver decompensation. The renown hepatic 

portojejunostomy procedure by Morio Kasai restoring extrahepatic biliary drainage can 

rescue 20-30% of BA patients [1, 2]. The remaining or the majority of children will 

eventually suffer from biliary cirrhosis and being listed for liver transplantation.  

The post-op course of the disorder, however, is currently not predictable and uncertain, 

even after a successful Kasai operation. A number of prognostic markers of post-op success 

after the operation have been investigated [3-7]. As liver function test, particularly total 

bilirubin (TB) concentration is routinely used to evaluate post-op icteric status, the implement 

of this factor as an early predictor is very simple and save. In addition, the use of serum TB to 

predict a surgical outcome is rarely reported in the literature [8-10]. The present study was to 

investigate the prognostic value of post-op serum TB at 7
th

 day, focusing on the short-term 

results at 6
th

 month after operation. 
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Methods 

The ethical approval was granted by the International Review Board of the Faculty of 

Medicine, Chulalongkorn University. A total of 94 consecutive BA patients who underwent 

Kasai operation at King Chulalongkorn Memorial Hospital between 2001 and 2009 were 

retrospectively reviewed. The diagnosis of all BA patients following ultrasonography and 

liver scintigraphy was confirmed by coeliotomy with intraoperative cholangiography and 

when the diagnosis was made the original hepatic portoenterostomy was carried out. The 

operation techniques, roughly including liver mobilization, magnification using a surgical 

loupe, lateral dissection of the fibrous portal mass, liver biopsy, and Roux-en-Y 

portojejunostomy as described in the literature previously, was performed by one team of 

surgeons. Postoperatively, all BA patients received intravenous antibiotics followed by long-

term oral cotrimoxazole, ursodeoxycholic acid, vitamin A, D, E, and K, and short-term high-

dose prednisolone. 

In order to investigate the prognostic role of post-op serum TB, the specimens of 

peripheral venous blood postoperatively collected at 7
th

 day (± 2 days) were determined for 

serum TB concentration using an automated chemical analyzer (Hitachi 911) at our central 

laboratory. The patients were then classified into two groups depending on their icteric status 

at 6
th

 month after surgery; good (serum TB below 2 mg%) and poor outcome (serum TB 

above 2 mg%). The correlations between serum TB levels and surgical outcomes at that 

period of time were analyzed using descriptive study and Fisher’s exact test. Demographic 

data including age, gender, complications, and other hepatic enzymes were also analyzed. 

The statistical calculation was performed using Statistical Package of the Social Science 

software version 10.0 (SPSS Inc., Chicago, IL, USA). A significant difference was defined as 

p value of <0.05. 
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Results  

Male to female ratio was about 1.2:1. The median age of infants at the time of surgery 

was 80.5 days (range, 21 to 209 days). Approximately 85.1% in the series underwent Kasai 

operation beyond 60 days of life. The age and gender, however, were not significantly 

different between those with jaundice and those who were jaundice-free at 6
th

 month. 

Ascending cholangitis was the most common post-op complication, accounting for 46% of 

cases in the study. There was no peri- and post-op mortality.  

Mean pre-op TB concentration of 11.82 ± 3.44 mg% slightly declined to 10.90 ± 4.46 

mg% at post-op day 7. At sixth month, the icteric status could be assessed in 86 patients. 

Nevertheless, data of both serum TB levels at 7
th

 day and 6
th

 month were able to be analyzed 

in only 80 patients. Forty-eight patients (60%) were jaundice-free (classified as good 

outcome), whereas the remaining 32 patients remained jaundice (poor outcome).  

Fifty-four percent (26/48) of jaundice-free patients had a decrease in post-op serum 

TB levels at 7
th

 day compared with only 25% (8/32) of those who were in poor outcome. The 

20% or more drop of serum TB levels at 7
th

 day was significantly associated with good 

outcome at 6
th

 month (p = 0.012). And also, the predictive value where the decrease in post-

op serum TB at 7
th

 day was used as a predictor for good outcome was 76.5%. Further analysis 

revealed reduction in post-op serum TB at 7
th

 day more than 50%, which found in 6% (5/80) 

of all patients, were all jaundice-free at 6
th

 month. Although none in poor outcome obtained 

half drop in post-op serum TB at 7
th

 day, the difference between the half concentration 

reduction and outcome was not statistically significant (p = 0.08). 

Twenty percent drop in post-op serum glutamic pyruvic transaminase (SGPT) and 

glutamic oxaloacetic transaminase (SGOT) at day 7 accounted for 37.8% and 46.4% of 

patients in good outcome, respectively. However, both SGPT and SGOT were found no 

strong correlation between post-op levels and surgical outcome as serum TB. 
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Discussion 

It has been accepted that the standard treatment of BA involves early diagnosis, 

successful Kasai operation, and prompt aggressive prevention and treatment of post-op 

ascending cholangitis. With this sequential therapy, approximately half of BA patients at our 

institution are jaundice-free at one year follow-up [11]. However, the post-op course of this 

disorder is exactly unpredictable and uncertain, thus providing not all post-op improvement 

will achieve long-term survival. Apart from the unsuccessful operation, some patients with 

post-op jaundice-free still insidiously develop biliary cirrhosis and eventually suffer end-

stage liver decompensation. As a result, only about one-third of BA patients after surgery can 

reach the cure [1,2]. 

Several prognostic features, including histoimmunological findings of the liver and 

fibrous portal mass, portal pressure index and hepatobiliary imaging, that determined at the 

time of surgery have been proposed to predict the ultimate outcome after surgery [5,12-15]. 

Although the authors had found correlation between them and the surgical outcome, all these 

characteristics are subjective or depend upon the experience and skill of the persons who are 

responsible for the measurement. Thus, to obtain more objective value, it would rather that 

the prognostic parameters are measured by means of serum biochemistry. 

Since some trace elements such as copper and zinc are involved in several hepatic 

metabolism and stored in a significant amount in hepatic parenchyma [16,17], they were 

included in a calculation of BA prognostic index [18]. The interpretation showed that the 

serum copper to zinc ratio was the most reliable parameter among other liver function 

variables, including TB, cholinesterase, and gamma-glutamyl transpeptidase, in predicting 

the severity of liver deterioration in BA. Nevertheless, these trace elements do not directly 

reflect the status of liver function. Although the serum cholinesterase levels might correspond 
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more sensitively with the improvement of synthetic liver function, its value in predicting the 

prognosis after surgery was not demonstrated [19]. 

A predictive value of the serum TB levels has been proposed and determined as an 

indication for liver transplantion [10,20,21]. The earliest prediction of ultimate outcome was 

three months post-surgery [10]. Some authors estimate the post-op prognosis by serum TB 

clearance or measurement [22] of TB excretion from direct limb of portoenterostomy [23]. 

All studies were conducted for the purpose that providing unsuccessfully patients an early 

referral to liver transplantation. Although the present study determine the outcome at 6
th

 

month that too early to interpret the success of Kasai operation, the prediction time at 1 week 

after surgery will serve an early advice to the parents or provision of a great concern to 

aggressively treat BA patients whose results are suspected to be unsuccessful. As we have 

shown, the 20% or more decrease in serum TB levels at 7
th

 day was significantly associated 

with good outcome at 6
th

 month. According to our knowledge, this relationship was found at 

the earliest time following surgery. The further analysis that more than half TB concentration 

reductions were all jaundice-free would reflect the satisfying bile drainage from the wide 

range of the liver. Unfortunately, such patients accounted for a minority of our cases.  

We can conclude from our findings that the drop in post-op serum TB at one week 

showed a strong prognostic power to predict our patients’ short-term outcome. Although this 

early prediction cannot be used as a parameter of long-term survival or, in the long run, an 

indication for liver transplantation, at least, our findings will help in planning further 

management in these patients. 
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ผลงานทีAได้จากโครงการ 

ผลงานวจิัยทีAตีพมิพ์ในวารสารวชิาการระดับนานาชาติ 
ไดรั้บการตีพิมพใ์นวารสารวชิาการระดบันานาชาติ ท̂ีมี Impact factor โดยมีหวัหนา้

โครงการเป็นผูว้จิยัหลกั 1 เร̂ืองดงันี)  
1. Vejchapipat P, Poomsawat S, Chongsrisawat V, Honsawek S, Poovorawan Y. 

Elevated serum IL-18 and interferon-gamma in medium-term survivors of biliary 
atresia. Eur J Pediatr Surg. 2012;22(1):29-33. (Impact factor =0.839) 

 
นอกจากนี)  ผูรั้บทุนยงัเป็นผูว้จิยัร่วม ในงานวจิยัท̂ีไดรั้บการตีพิมพใ์นวารสารวิชาการระดบั
นานาชาติท̂ีมี Impact factor ท̂ีเก̂ียวขอ้งกบัโรคทางเดินนํ)าดีตีบตนั ในระหวา่งท̂ีไดรั้บทุน อีก 6 
เร̂ือง ดงันี)   

1. Honsawek S, Vejchapipat P, Payungporn S, Theamboonlers A, Chongsrisawat V, 
Poovorawan Y. Soluble receptor for advanced glycation end products and liver 
stiffness in postoperative biliary atresia. Clin Biochem. 2013 Feb;46(3): 214-8. 
(Impact factor = 2.076) 

2. Udomsinprasert W, Tencomnao T, Honsawek S, Anomasiri W, Vejchapipat P, 
Chongsrisawat V, Poovorawan Y. +276 G/T single nucleotide polymorphism of the 
adiponectin gene is associated with the susceptibility to biliary atresia. World J Pediatr. 
2012 Nov;8(4):328-34. (Impact factor = 1.216) 

3. Kaewkiattiyot S, Honsawek S, Vejchapipat P, Chongsrisawat V, Poovorawan Y. 
Association of X-prolyl aminopeptidase 1 rs17095355 polymorphism with biliary 
atresia in Thai children. Hepatol Res. 2011 Dec;41(12):1249-52. (Impact factor = 
2.199) 

4. Honsawek S, Chayanupatkul M, Chongsrisawat V, Theamboonlers A, 
Praianantathavorn K, Udomsinprasert W, Vejchapipat P, Poovorawan Y. Serum 
adiponectin and transient elastography as non-invasive markers for postoperative 
biliary atresia. BMC Gastroenterol. 2011 Feb 28;11:16. (Impact factor = 2.422) 
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กจิกรรมอืAนๆทีAเกีAยวข้อง 

การไปเสนอผลงาน  
ผูรั้บทุนไดเ้ดินทางไปเสนอผลงานวจิยัเก̂ียวกบัเร̂ืองโรคทางเดินนํ)าดีตีบตนัระดบั

นานาชาติทั)งสิ)น 4 ครั) ง (Oral presentation 3 ครั) ง Poster presentation 1 ครั) ง) ดงันี)  
1. การประชุม 12th Congress of Pediatric Surgery เมืองบาเซโลนา ประเทศสเปน วนัท̂ี 15 

มิถุนายน 2554 ถึง 18 มิถุนายน 2554 
 Vejchapipat P, Poomsawat S, Chongsrisawat V, Honsawek S, Poovorawan Y. 
Elevated serum IL-18 and interferon-gamma in medium-term survivors of biliary 
atresia. (Oral presentation) 

2. การประชุม 13th Congress of European Pediatric Surgical Association and 59th 
Congress of British Association of Paediatric Surgeons กรุงโรม สาธารณรัฐ อิตาลี 
ระหวา่งวนัท̂ี 13 มิถุนายน 2555 ถึง 16 มิถุนายน 2555 
 Vejchapipat P, Poomsawat S, Chittmittrapap S, Poovorawan Y. Hepatic 
expression of survivin and caspase-3 in biliary atresia. (Oral presentation)  

3. การประชุม 23rd Congress of the Asian Association of Pediatric Surgeons ณ เมือง โซล 
ประเทศ สาธารณรัฐเกาหลี ระหวา่งวนัท̂ี 8 ตุลาคม 2555 ถึง 10 ตุลาคม 2555 
 Vejchapipat P. Biliary atresia: experience from one institution. (Oral 
presentation) 

4. การประชุม 14th European Congress of Pediatric Surgery เมือง ไลพซิ์ก สหพนัธรัฐ 
เยอรมนี ระหวา่งวนัท̂ี 5 มิถุนายน 2556 ถึง 8 มิถุนายน 2556 
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 Sookpotarom P, Vejchapipat P, Tepmalai K, Passakonnirin R, Chittmittrapap 
S, Poovorawan Y. Serum bilirubin and alanine aminotransferase as simple markers to 
predict early outcome in biliary atresia. (Poster presentation) 

 

การได้รับเชิญไปบรรยายที�เกี�ยวข้องกับการทาํวิจัยโรคทางเดินนํ�าดีตีบตัน 

 1. ผูรั้บทุนไดรั้บเชิญใหเ้ขา้ร่วมประชุมในฐานะผูเ้ช̂ียวชาญ ในรูปแบบของ panel 
discussion ของโรคทางเดินนํ)าดีตนั ในการประชุมวชิาการ 23rd Congress of the Asian 
Association of Pediatric Surgeons ณ เมือง โซล ประเทศ สาธารณรัฐเกาหลี ระหวา่งวนัท̂ี 8 
ตุลาคม 2555 ถึง 10 ตุลาคม 2555 

 

การเชื�อมโยงทางวิชาการกบันักวิชาการอื�นๆ 

 ผูรั้บทุนไดส้ร้างเครือข่ายในการส่งต่อผูป่้วยโรคทางเดินนํ)าดีตีบตนัเพื^อการรักษาและ
การวจิยักบักมุารศลัยแพทยท̂ี์อยูต่ามโรงพยาบาลศนูยแ์ละโรงพยาบาลจงัหวดัดงันี) 

๑. นายแพทย ์ไพบูลย ์สุขโพธารมย ์ โรงพยาบาลชลประทาน จงัหวดันนทบุรี 
๒. แพทยห์ญิง จาํเรียง คุม้จนัอดั   โรงพยาบาลบุรีรัมย ์จงัหวดับุรีรัมย ์
๓. แพทยห์ญิง รจนา ภาสกรนิรินทร์ โรงพยาบาลศนูยร์าชบุรี จงัหวดัราชบุรี 
๔. แพทยห์ญิง ตะวนั อ̂ิมวเิศษ  โรงพยาบาลธรรมศาสตร์ ศนูยรั์งสิต 

๕. แพทยห์ญิง นทัธ์หทยั กนกนาก โรงพยาบาลศนูยสุ์รินทร์ จงัหวดัสุรินทร์ 
๖. แพทยห์ญิง พธู บุญมหิทธิสุทธิ�  โรงพยาบาลสมุทรปราการ  
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ภาคผนวก 

๑. บทความทางวชิาการ 1 เร̂ืองโดยมีผูรั้บทุนเป็นผูว้จิยัหลกั ท̂ีไดรั้บการตีพิมพใ์นวารสาร
ระดบันานาชาติและมี impact factor  

๒. เอกสารการไปเสนอผลงานวจิยัในการประชุมวชิาการระดบันานาชาติในต่างประเทศ 
จาํนวน 4 ครั) ง 
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ภาคผนวก ๑ 
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ภาคผนวก ๑ 
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ภาคผนวก ๒ 
บรรยากาศการประชุมและผู้รับทุนขณะไปเสนอผลงานวจิัยเรืAองโรคทางเดินนํ!าดีตีบตันในการ

ประชุมระดับนานาชาต ิ

1. การประชุม 12th Congress of Pediatric Surgery เมืองบาเซโลนา ประเทศสเปน วนัท̂ี 15 
มิถุนายน 2554 ถึง 18 มิถุนายน 2554 

   
 

2. การประชุม 13th Congress of European Pediatric Surgical Association and 59th 
Congress of British Association of Paediatric Surgeons กรุงโรม สาธารณรัฐ อิตาลี 
ระหวา่งวนัท̂ี 13 มิถุนายน 2555 ถึง 16 มิถุนายน 2555 

   

 
3. การประชุม 23rd Congress of the Asian Association of Pediatric Surgeons ณ เมือง โซล 

ประเทศ สาธารณรัฐเกาหลี ระหวา่งวนัท̂ี 8 ตุลาคม 2555 ถึง 10 ตุลาคม 2555 
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4. การประชุม 14th European Congress of Pediatric Surgery เมือง ไลพซิ์ก สหพนัธรัฐ 

เยอรมนี ระหวา่งวนัท̂ี 5 มิถุนายน 2556 ถึง 8 มิถุนายน 2556 
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Biliary atresia: an experience at one institution 

 

Paisarn Vejchapipat*, Soottiporn Chittmittrapap, Bidya Chandrakamol, Yong Poovorawan, 

Voranush Chongsrisawat, Prapapan Rajatapiti, Katawaetee Decharun, Somboon 

Reukviboonsri, Dusit Viravaidya 

 

Pediatric Surgery Unit, Department of Surgery, Faculty of Medicine, Chulalongkorn 

University & King Chulalongkorn Memorial Hospital, Bangkok, Thailand. E-mail: 

paisarnv@gmail.com  

 

Biliary atresia (BA) is one of the most fatal liver diseases in children. Its main pathological 

feature is progressive inflammatory cholangiopathy. We describe our experience in the 

management of BA at King Chulalongkorn Memorial Hospital, Bangkok, Thailand. 

Over 26 years, between 1986 and 2011, there were 320 BA patients treated with Kasai 

operation. We can divide our patients into 4 periods based on our published articles; 1986-

1995 (115 cases), 1996-2001 (92 cases), 2002-2005 (53 cases), and 2006-2011 (60 cases). 

Our surgical outcome improved over times. The good outcome (clearance of jaundice within 

6 months following surgery) was achieved from 38% of cases during 1986-1995 period to 

58.3% of cases during 2006-2011 period.  

At present, the pre-operative diagnosis of BA at our institution is based on clinical 

presentation, liver function tests, ultrasonography and, occasionally, hepatobiliary 

scintigraphy. Post-operative high-dose steroids were implemented in our treatment protocol 

since 2003. Serum total bilirubin (TB) at 7
th

 day post-op is helpful in predicting the outcome 

only when the drop of serum TB is beyond 50%. One of our problems in the management of 

BA is that the majority of the patients were referred to our hospital quite late. Median age at 

Kasai operation over the last 8 years was 80.5 days. 

 

Conclusions: BA still remains a significant problem in Thailand. Our short-term result of 

Kasai operation is acceptable according to international standard. At least 40% of our patients 

eventually need liver transplantation. A solution for the enhancement of earlier referral and 

treatment is urgently required in Thailand. 

 

Acknowledgement: Thailand Research Fund (RMU-5380028), Ratchadapisek Sompoth 

Fund, and Faculty of Medicine, Chulalongkorn University.  
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