
Authors: Farida Yasmin, Chowdhury Yakub Jamal, Afiqul, Islam, Anwarul Karim, 
Ferdousi Begum, Momnea Begum, Zannat Ara, Lutfor Rahman Molla 



Corresponding Author: Farida Yasmin



Affiliation: Pediatric Hematology & Oncology Department, National Institute of Cancer 
Research and Hospital, Bangladesh



Published:  December 30, 2025

Treatment Outcome of 
Childhood Hepatoblastoma: a 

Single Centre Experience in 
Bangladesh

Article

DOI: 10.69690/ODMJ-001-1230-5919

https://oncodailyjournal.com/10.69690/odmj-001-1230-5919/?preview=true


Article

ABSTRACT



Background: Hepatoblastoma is a rare malignant liver 
tumor that occurs almost exclusively in childhood. 
Although surgical resection is the foundation of curative 
therapy in hepatoblastoma, with the use of effective 
neoadjuvant and adjuvant chemotherapy, the survival of 
patients with hepatoblastoma has improved significantly. 
Objective: To evaluate the clinical characteristics and 
treatment outcome of childhood hepatoblastoma treated 
at a tertiary care center in Bangladesh.
 

Methodology: This observational study was conducted in 
the Department of Pediatric Hematology and Oncology, 
Bangabandhu Sheikh Mujib Medical University, 
Bangladesh. The patient’s data were analyzed for clinical 
characteristics, treatment modalities, and survival 
outcomes.



Results: Twenty-four patients who were treated for 
Hepatoblastoma at our center were included in the study. 
Sixteen (66.5%) of them were male and M:F = 3:1. The 
median age of presentation was 2.8 years, and 62.5% of 
patients were below 3 years of age. The median time of 
diagnosis after onset of symptoms was 8 months. An 
abdominal mass (90%) and abdominal pain (59.8%) were 
the most common presenting symptoms. The serum alpha-  



-fetoprotein at the time of initial evaluation was raised in 
96% of patients. The fetal histology (62.5%%) was the 
most common histological subtype. Two (8.4%), 7 (29 %), 8 
(33.6%), and 7 (29 %) patients were found to have pre-
treatment extent of tumor (PRETEXT) stages I, II, III, and IV, 
respectively. Seventeen (71 %) children were classified as 
standard risk, and 7 (29%) children as high risk. Complete 
resection of the primary tumor was possible in 11 (46%) 
patients. Out of the studied patients 12.5% developed 
relapse. Five-year overall survival was 66.6% and event-
free survival was 58.3%. The fetal histology (62.5%%) was 
the most common histological subtype. Two (8.4%), 7 (29 
%), 8 (33.6%), and 7 (29 %) patients were found to have 
pre-treatment extent of tumor (PRETEXT) stages I, II, III, 
and IV, respectively. Seventeen (71 %) children were 
classified as standard risk, and 7 (29%) children as high 
risk. Complete resection of the primary tumor was possible 
in 11 (46%) patients. Out of the studied patients 12.5% 
developed relapse. Five-year overall survival was 66.6% 
and event-free survival was 58.3%.



Conclusion: The treatment outcome of hepatoblastoma at 
our center is comparable to other countries. The feasibility 
of all modalities of treatment, like liver transplantation in 
children, may improve the outcome.
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INTRODUCTION



Approximately two-thirds of hepatic tumors occurring in 
children are malignant. Hepatoblastoma and 
hepatocellular carcinoma constitute the two most 
common primary hepatic malignancies in children. 
Hepatoblastoma is the most common liver cancer in 
children, representing approximately 1% of all pediatric 
malignancies, and is usually diagnosed during the first 3 
years of life . Complete tumor resection is the cornerstone 
of therapy for liver tumors and offers the only realistic 
chance of long-term disease-free survival . The 
introduction of effective chemotherapeutic regimens for 
the treatment of hepatoblastoma has significantly 
improved the survival of children with this tumor by 
increasing the number of patients who can ultimately 
undergo tumor resection and by reducing the incidence of 
post-surgical recurrences. Cures hepatoblastoma requires 
gross tumor resection. If hepatoblastoma is completely 
removed, the majority of patients survive, but less than 
one-third of patients have lesions amenable to complete 
resection at diagnosis. Thus, it is critically important that a 
child with probable hepatoblastoma be evaluated by a 
pediatric surgeon experienced in the resection of 
hepatoblastoma in children. Chemotherapy can often 
decrease the size and extent of hepatoblastoma, allowing 
complete resection .



Orthotopic liver transplantation provides an additional 
treatment option for patients whose tumor remains 
unresectable after preoperative chemotherapy . 
Although the cure rates for childhood hepatoblastoma are 
high in developed countries, the success is poor in 
resource-limited countries. In these countries, however, 
the unavailability of some active drugs, inadequate 
supportive care, life-threatening toxicities of modern 
chemotherapy, a lack of liver transplant facility, and low 
protocol compliance by patients or physicians may 
significantly reduce patient outcome.



Data from Bangladesh about the management of 
hepatoblastoma is limited . There is a paucity of published 
information from Bangladesh on children with 
hepatoblastoma. This study aims to assess current 
treatment outcomes of children with hepatoblastoma in 
our country. The present study was performed to analyze 
the clinical characteristics, treatment, and survival 
outcomes of hepatoblastoma patients who received 
treatment at our center and to describe a management 
pattern of hepatoblastoma in a resource-limited setting.



Methodology



This observational study was conducted for a period of 3 
years, from January 2012 to December 2014, in the 
Department of Pediatric Hematology and Oncology, Banga-
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bandhu Sheikh Mujib Medical University, and a 5-year 
follow-up was done. Patient’s data were analyzed for the 
clinical characteristics, modalities of treatment, and survival 
outcome of the included patients. Patients enrolled in this 
study were grouped as standard risk and high risk and 
treated accordingly. The institutional ethics committee 
approved this study. Informed written consent was taken 
from parents.



Diagnosis 


The diagnosis of hepatoblastoma was based on clinical 
features and elevated serum alpha-fetoprotein (AFP) 
levels. All the patients underwent contrast-enhanced 
computed tomography (CT) scan of chest, abdomen, and 
pelvis, and PRETEXT (Pre-Treatment Extent) stage was 
assigned based on the CT findings  Treatment decisions 
were taken by a multi-disciplinary team. High-risk (HR) was 
defined as a tumor in all liver sections (PRETEXT-IV), or 
vascular invasion (portal vein [Pþ], three hepatic veins 
[Vþ]), or intra-abdominal extrahepatic extension (Eþ), or 
metastatic disease, or alpha-fetoprotein less than 100 ng/
ml at diagnosis. Biopsy of the primary tumor was 
mandatory in children younger than 6 months of age 
because of the wide differential diagnosis of hepatic 
masses and the possible confounding effect of an elevated 
serum AFP at this age and older than 3 years, because of 
the risk of misdiagnosing hepatocellular carcinoma or with 
normal serum AFP

Biopsy was not mandatory in children between 6 months 
and 3 years of age with clinical findings strongly favoring 
the diagnosis of hepatoblastoma (radiological evidence of 
an intrahepatic mass, elevated serum AFP, 
thrombocytosis), but histopathological examination was 
only strongly recommended after tumor resection .



Out of 24 patients, 22 received neoadjuvant chemotherapy 
(NACT) followed by surgery. Serum AFP levels were 
monitored before each cycle, and imaging was usually done 
after 4 to 7 cycles of chemotherapy. Those who had 
inoperable diseases on reassessment were given 2 more 
cycles of chemotherapy and reassessed. The timing of 
surgery was individualized and was decided by the surgical 
team. After surgery, adjuvant chemotherapy was delivered 
to complete a total of 6 to 10 cycles. For all pediatric patients 
with PRETEXT I, II, III, or IV, neoadjuvant chemotherapy was 
applied first, usually with 3 -7 cycles of chemotherapy 
before the operation and 3 – 4 cycles of consolidation 
chemotherapy after the operation. The conventional first-
line chemotherapy protocol comprised cisplatin + 
fluorouracil + vincristine (C5V -COG protocol), cisplatin+ 
Doxorubicin (PLADO protocol), and cisplatin + Doxorubicin + 
Carboplatin (SuperPLADO) regimen (SIOPEL protocol). Ten 
patients were treated according to the COG regimen, and 14 
patients were treated with the SIOPEL regimen.
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Doxorubicin and cisplatin (PLADO) were the most used 
chemotherapy regimen; some patients received COG (5 
FVC) and high-risk patients were treated with 
superPLADO. PLADO chemotherapy consisted of cisplatin 
on day 1 at a dose of 80 mg/m2, administered in a 
continuous 24-h infusion and doxorubicin at a dose of 30 
mg/m2 per day, administered as a continuous 24-h 
intravenous infusion on days 2 and 3. In each 5FVC 
regimen, patients were treated with cisplatin (100 mg /
m2 IV infused over 6 hours, day 1), vincristine (1.5 mg / m2, 
max 2 mg IV flush on day 3,10, 17), and 5 – 5-fluorouracil 
(600mg/m2 IV push, day 3) at every 3 – 4 weeks interval.



During follow-up, serial AFP levels were done every 3 
months for the first 3 years and every 6 months for the 
next 2 years. Ultrasound imaging of the abdomen was 
performed every 6 months for the first 3 years of follow-
up.
 

An event was defined as death due to any cause or 
relapse, or progression of disease. Patients were censored 
on the date of last follow-up. Event-free survival (EFS) was 
calculated from the date of initiation of treatment to the 
date of relapse or progression, or death.



The follow-up period was up to December 2020, and the 
follow-up was completed by returning to the hospital for 
re-examination and telephone follow-up. According to the 
results of the follow-up, the clinical data, overall survival 
(OS), and event-free survival (EFS) of the children were 
analyzed. EFS and Overall survival (OS) were estimated 
using the Kaplan-Meier method. Statistical analysis was 
performed using SPSS software version 20.0. P < 0.05 
was considered statistically significant.



Response evaluation was done by serum alpha-
fetoprotein (AFP) level, which was estimated before each 
cycle of chemotherapy, and by using RECIST criteria 
(Response Evaluation Criteria in Solid Tumor) . Imaging 
examinations (both ultrasonography, CT) of the primary 
and/or metastatic lesions were performed after every two 
cycles of chemotherapy. Therapeutic effect was defined 
as complete remission (CR) is the tumor had disappeared 
completely after the treatment, and there was no 
evidence of residual tumor in the imaging, together with 
the serum AFP being normal for more than 4 weeks. 
Partial remission (PR) is the tumor size had decreased by 
more than 50%, without new focus, and the serum AFP 
had decreased significantly. Progressed disease (PD) is 
the tumor volume having increased by more than 25%, 
with a new tumor focus, or the AFP had increased or 
exceeded the normal value for two consecutive weeks 
during the treatment. Recurrence is after complete 
remission. It was confirmed by pathological biopsy that 
the tumor had appeared again, or there was clear imaging 
evidence, and the serum AFP had increased three times 
within 4 weeks, or death.
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RESULTS



During the study period, 24 patients diagnosed with 
hepatoblastoma received treatment at our Institute. 
Sixteen (66.7%) of them were male, and Male: Female was 
= 3:1. The median age of presentation was 2.8 years 
(range 2 months to 10 years), and 62.5% patients were 
below 3 years of age. The median time of diagnosis after 
onset of symptoms was 8 months. An abdominal mass 
(90%) and abdominal pain (59.8%) were the most 
common presenting symptoms. The demographic 
characteristics of patients are listed in Table 1.














































   Table 1 Demographic Characteristics of the Patients
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Characteristics                                      Patients

No %

Age (Years)

Median 2.8

Range         2  Months- 10 years

< 3 15 62.5

≥ 3 9 37.5

Sex

Male 16 66.7

Female 8 33.3

AFP, ng/ml

Median 1283.5

Range 1.81-58344

< 100 5 20.8

PRETEXT staging

Stage I 2 8.4

Stage II 7 29.1

Stage III 8 33.4

Stage IV 7 29.1

Presence of Distant 
Metastasis

6 25

Tumor rupture at diagnosis 0 0

Histological subtypes

Fetal 15 62.5

Embryonal 2 8.3

Mixed 1 4.2

Anaplastic 6 25

Risk group

Standard Risk 17 70.9

High Risk 7 29.1

Preoperative chemotherapy

Yes 22 91.6

No 2 8.4

Surgery

Hepatectomy 16 66.6

Liver Transplantation 0 0

No Surgery 8 33.4



Three (12.5%) have a history of cancer in their family. Two 
patients had a history of low birth weight, one had a 
history of maternal use of hormonal therapy, and none of 
the patients had documented congenital anomalies.



Median platelet count was 522 (± 223.91) x 109/L with a 
range of 206 to 900 x 109/L. The majority of the patients 
(66.6%) had thrombocytosis, that is, platelet count > 
450×109/L. The serum alpha-fetoprotein at the time of 
initial evaluation raised 96% of patients.



The fetal histology (62.5%) was the most common 
histological subtype. Two (8.3%), 7 (29.1%), 8 (33.3%), and 
7 (29.1%) patients were found to have pre-treatment 
extent of tumor (PRETEXT) stages I, II, III, and IV, 
respectively. Seventeen (70.9%) children were classified 
as standard risk and 7 (29.1%) children as high risk. Among 
them, 6 patients had metastatic disease at presentation, 2 
had portal vein involvement. All the patients had normal 
liver function tests at the time of presentation. Twenty-two 
of 24 patients (91.6%) received NACT, and 2 (8.4%) 
underwent upfront surgery followed by adjuvant 
chemotherapy. Ten patients received the 5FCV protocol 
and 14 patients received PLADO and superPLADO 
protocol of chemotherapy.



Out of 22 patients who received NACT 14 (63.6%) had a 
partial response, 5 (22.8%) had stable disease, and 3 
(13.6%) had disease progression Figure 1.














Fig. 1 Response to Neoadjuvant Chemotherapy of the Patients 


Complete surgical resection of the primary tumor was 
possible in 11 (46%) patients; those who had progressive 
disease were on only chemotherapy and did not undergo 
surgery, and 2 of them died while receiving 
chemotherapy. The patient who had stable disease 3 out 
of 5 undergone delayed surgery. Liver transplantation was 
a curative treatment option indicated for patients who had 
disease progression in the liver or unresectable or stable 
disease without distant metastasis, but there is no 
feasibility of liver transplantation in our country. Out of the 
patients studied, 3 (12.5%) developed relapses. Vomiting 
was the most common toxicity of hepatoblastoma treatment
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in the patients. Grade 3 or 4 anemia and 
thrombocytopenia, and Grade 4 neutropenia were 
observed in 62%, 27.80% and 38.5% respectively. Febrile 
neutropenia occurred in 85% and septicemia developed in 
81.4%. Red cell concentrations and platelet transfusions 
were required in 42.8% and 12% respectively. One patient 
developed cisplatin-induced autoimmune hemolytic 
anemia. This patient was managed with supportive 
treatment and had a complete recovery. Eight patients 
(33.3%) required reductions during the different cycles of 
treatment. There were 8 deaths in the study; 5 deaths 
were due to progressive disease, and 3 deaths were due 
to treatment-related toxicity and relapse. At a median 
follow-up of 92 months (range: 72 to 108 months), 
estimated 5-year overall survival was 66.6% and event-
free survival was 58.3% (Figure 2,3).



         







 

Fig. 2 Event-free survival of the patients





  









Fig. 3 Overall Survival of the patients



DISCUSSION



Hepatoblastoma is the most common liver tumor in 
pediatric patients. It mainly affects children between 6 
months and 3 years age, and males are more affected 
than females. The management of hepatoblastoma has 
been possible with advanced treatment protocols that 
have been found in studies from multicenter trials. 
International Childhood Liver Tumor Strategy Group 
(SIOPEL) guidelines, that are widely used, suggest 
PRETEXT staging and the use of neoadjuvant 
chemotherapy followed by surgery and adjuvant 
chemotherapy.



SIOPEL studies have shown that standard risk patients who 







Carboplatin/Doxorubicin showed that resection rates were 
97% including several children undergoing liver 
transplantation .



Five patients had stable diseases, and 3 had disease 
progression during the neoadjuvant chemotherapy period. In 
India, 63% of patients could undergo resection, and 20% 
required liver transplantation out of 30 patients . But in our 
country, there is a lack of feasibility of liver transplantation in 
children. Around 20% of our patients had progressive disease, 
which is like other reports from India. Liver transplantation as a 
curative modality could not be performed in our patients in 
whom it was indicated. The major reason for not performing 
liver transplantation is the lack of expertise and support at our 
center.



There were two treatment-related deaths during neoadjuvant 
treatment (8%) in this study, which is much lower compared 
to other Indian studies (17.3%) .



In our study, we found a 5-year OS was 66.6% and EFS was 
58.3%, other Indian studies have reported survival ranging 
from 33 to 100% and one single center showed OS 67.9% and 
5-year survival OS rates were 78.9%. In China study done on 
316 children in China . One study done in our institute 
previously from 2004 to 2012 found 5-year EFS and OS of 13 
patients was 76.9% .



To compare the treatment regimens, the patients were 
randomized to receive 8 cycles of either cisplatin and 
continuous infusion doxorubicin or C5V. EFS at 5 years for all 
patients was not significantly different between the two 
regimens . Progressive disease occurred significantly less 
often in patients treated with cisplatin/doxorubicin (23%) 
versus those receiving C5V (39%). However, toxicity 
(including treatment-related mortality) was higher in the 
patient receiving cisplatin/doxorubicin, which led to similar 5-
year EFS of 57% and 69% for patients receiving either C5V or 
cisplatin/doxorubicin, respectively. Since the OS between the 
two regimens on this trial were not different, but the toxicity of 
the two drug regimens (cisplatin and doxorubicin) was clearly 
more than the C5V regimen

In the current study, the toxicity profiles for the two 
chemotherapy regimens were similar except those patients in 
the SIOPEL experienced higher rates of febrile neutropenia 
and septicemia than the COG group.



And the OS between the two regimens was also similar. 
During follow up we could not find any long-term toxicity 
related to treatment. The inferior outcome of childhood 
hepatoblastoma in resource-limited settings is mainly due to 
the lack of availability of liver transplantation facilities and 
treatment-related mortality.
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treated with single agent cisplatin have similar outcomes to 
those treated with PLADO with decreased toxicity due to 
elimination of anthracycline. In high-risk patients intensified 
chemotherapy with SuperPLADO regimen had a better 
outcome .



Children’s Oncology Group (COG) in North America 
recommends upfront surgery followed by adjuvant 
chemotherapy . Outcomes from COG and SIOPEL studies 
have been comparable.



At our center COG chemotherapy regimen was used for 
some patients irrespective of their risk group, however, later 
PLADO and SuperPLADO protocol are used according to 
risk stratification. Ten patients were treated with the COG 
protocol and 14 patients received PLADO and superPLADO 
regimen of chemotherapy according to the SIOPEL protocol. 
The median age of presentation in our study was 2.8 years, 
but in other studies, it has been reported that 14 months and 
1.4 years in Asian countries .



In our study, 2 patients had a history of low birth weight, 
very low birth weight is strongly associated with 
hepatoblastoma described in several studies . But in our 
study, the history of low birth weight in studied patients was 
less, as most of the patients were delivered by NVD at home 
and birth weight measurement was not possible.



Most of the patients in our study had PRETEXT stage II or III 
disease, and this is similar to the distribution reported in 
SIOPEL-1 study . In another study shown that PRETEXT I 
3%, PRETEXT II 27%, PRETEXT III 44%, PRETEXT IV 26%, 
Lung metastases 63%, Vascular invasion 39% and 
abdominal extrahepatic disease (10%) . In this study, 70.9% 
of children were classified as standard risk and 29.1% of 
children as high risk. Among them, 6 patients had metastatic 
disease at presentation, and 2 had portal vein involvement.



In the current study, histopathological examination of the 
tumor shows the fetal histology (62.5%) was the most 
common histological subtype, one study showed that only 
5% patients had fetal type, another study found 41 % 
epithelial type, 56% mixed type, and 3% anaplastic type .



Complete surgical resection was possible in 46% patients 
after NACT which was much lower in our study compared to 
studies found in India 65% (out of 27 patients), and China 
80% (total no of patients was 60 ) .



One study showed that patients with HB were treated with 
seven courses of cisplatin, 5- 5-fluorouracil, and vincristine 
(C5V) for 7 cycles on the POG study. These patients 
exhibited a 75% resection rate  Another study in the 
SIOPEL-2 study risk-adapted treatment with Cisplatin/
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CONCLUSION



The treatment outcome of childhood hepatoblastoma in 
resource-challenged settings is comparable to other Asian 
countries with combined modality treatment. Meticulously 
treating chemotherapy-related toxicity and establishing of 
liver transplantation facility and making it more affordable 
and accessible in our country will help in improving the 
outcomes further.
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