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ABSTRACT

Objective: To determine the survival outcome of patients with hepatoblastoma (HB) treated at a tertiary care hospital of
Pakistan.

Study Design: A prospective cohort study.

Place and Duration of Study: Pediatric oncology unit, Combined Military Hospital, Rawalpindi Pakistan from Jan 2013 to Dec
2023.

Methodology: All cases of hepatoblastoma (HB) diagnosed in individuals aged up to 12 years were enrolled. The study
primarily focused on documenting survival outcomes, encompassing both "overall survival (OS)" and "disease-free survival
(DFS).

Results: In a total of 29 patients with HB, 18(62.1%) were boys. The median age at the time of diagnosis was 1.3 years (0.8 to
2.8 years). At presentation, abdominal distension was present in all 29(100%) cases whereas palpable abdominal mass, and
jaundice was present in 25(86.2%), and 9(31.0%) patients, respectively. Mortality was reported in 14(48.3%) patients. The
median DFS, and OS were 18.64 months (5.27 to 47.04 months), and 0.13 months (0 to 44.00 months), respectively. Surgery
emerged as a significant predictor of mortality, with a striking 15.89 times higher odds of mortality if surgery was not
performed (95% CI: 1.71-147.39, p=0.015). Overall, 8-year survival was 50.0%. Eight year cumulative DFS was 59.3% for
standard risk, 44.4% for high risk, and 26.7% for very high risk patients. OS was 60.0% for standard risk, 44.4% for high risk,
and 40.0% for very high risk patients.

Conclusion: Hepatoblastoma is a rare pediatric cancer. A very high relapse/refractory rate needs further investigation to
determine the cause of failure of the treatment.
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INTRODUCTION

Primary liver cancer is regarded as a relatively
rare pediatric disease on a global scale, accounting for
approximately 2% of all pediatric cancer cases.! The
predominant subtype of primary liver cancer is
hepatoblastoma (HB), constituting roughly 67-90% of
instances, with a notably higher occurrence among
children under 5 years old.>2® The prevalence of HB
exhibits variations worldwide, with a greater
incidence observed in infants. In the US, Europe, and
South Africa, the estimated incidence rates are 0.8-1.5,
1.2, and 0.61 per million children, respectively.4¢

Historically, relying solely on surgical
intervention yielded unfavorable outcomes, with a
mere 20% to 30% chance of survival.”8 The landscape
changed significantly with the invention of
neoadjuvant and adjuvant chemotherapy, leading to a
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substantial improvement in survival rates, ranging
from 70% to 80%.8 Consequently, chemotherapy plays
a crucial role in the comprehensive treatment of HB,
serving not only to assist surgical excision but also to
thwart local recurrence and manage metastatic
disease. In the United States, a study reported 81.5%,
71.6%, and 69% for 1, 5, and 10-year survival rates,
respectively.® Abdelahamid et al from Egypt
documented 3-year event-free and overall survivals
for HB as 46%, and 67%, respectively.10

Despite the abundance of global epidemiological
and clinical studies, there is a noticeable dearth of
research on the outcomes of HB, particularly in the
context of Pakistan. This study was specifically
designed to shed light on the epidemiological
characteristics of HB in Pakistan and to analyze the
factors that influence the survival of children
diagnosed with this condition. The overarching goal is
to provide valuable evidence that can contribute to the
enhancement of prognosis for children grappling with
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hepatoblastoma. The primary objective of this study is
to ascertain the survival outcomes of patients with HB
who received treatment at a tertiary care hospital in
Pakistan. By focusing on this specific population
within the Pakistani healthcare setting, the research
aims to fill a critical gap in knowledge, ultimately
fostering a better understanding of the disease's
dynamics and treatment outcomes in this region.

METHODOLOGY

This prospective cohort study was carried out in
the “Pediatric oncology unit at the Combined Military
Hospital (CMH) Rawalpindi, Pakistan from January
2013 to December 2023.

Inclusion Criteria: All newly diagnosed cases of HB
aged up to 12 years and undergoing treatment during
the study period were included.

Exclusion Criteria: Parents or guardians who did not
want their children to be part of this study were
excluded. Patients unwilling to undergo advised
treatment were also not included in this research.

All patients during the duration of study were
included due to wunpredictable nature of
hepatoblastoma, Hepatoblastoma is a rare pediatric
liver cancer, and its occurrence can vary greatly across
different geographic regions and populations.
Approval from “Institutional Review Board” was
acquired (543). Informed and written consents from
the parents or guardians of the study cases were
obtained. Detailed medical history as well as clinical
information were documented at the time of
enrollment.  Socio-demographic ~ and  clinical
information of all patients were noted. Relevant
laboratory investigations were performed. The HB
was diagnosed on the basis of clinical features, typical
imaging findings, raised alpha fetoproteins (AFP)
levels and biopsy findings. Decision of biopsy was not
uniform and was based on physician preference. The
“contrast enhanced computed tomography (CT)” chest
,abdomen and pelvis were done for proper pretext
staging of HB. Based on pretext and additional
anatomical information or additional pretext criteria
(like regional lymphadenopathy “N”,portal vein
involvement “P”,distant metastasis “M” Multifocality
“F”,Hepatic vein involvement “H”, Caudate lobe
involvement ), patients were further classified as
standard risk (pretext 1 2 3,AFP>100ug/dl), high risk
(pretext 4 ,AFP >100ug/dl and additional pretext
criteria) or very high risk ( metastasis or
AFP<100ug/dl).

Before February 2020, patients were treated on
SIOPEL 6 guidelines where patients were given 6
cycles of Cisplatin only. Response assessment was
done with contrast enhanced CT after 4 cycles of
Cisplatin and AFP was repeated prior to each cycle.
Patients with significant reduction in the size of mass,
operatable disease and falling levels of AFP were
considered to have adequate response. Stagnant or
raised AFP levels or progressively increasing size of
the mass were classified as inadequate response. The
CCLG 2020 guidelines were used after February 2020.
Standard risk patients were given 6 cycle of Cisplatin
while high risk and very high risk patients were
treated on more intensive chemotherapy Carboplatin
and Doxorubicin. Response assessment criteria was
same as in SIOPEL 6.1 Those with adequate response
had surgery by a multidisciplinary team which was
followed by post operative chemotherapy. Patients
with inadequate response were shifted to more
intensive chemotherapy before surgery. A special
database was designed to record all study data.
Patients underwent hospitalization for the initiation of
chemotherapy. Following the initial phase, subsequent
chemotherapy sessions were administered either as
inpatient treatments or in a daycare setting, allowing
for outpatient care. Outdoor cases were admitted
immediately in case of fever or any other related
clinical issues. Patients not admitted in the hospital
were reviewed in outdoor clinics during
chemotherapy visits as per protocol. During the
neutropenic period, no prophylactic antimicrobial or
colony-stimulating  factors were administered.
However, all instances of febrile neutropenia were
managed with inpatient care involving the
administration of broad-spectrum intravenous
antibiotics. The criteria for defining fever included a
single oral temperature exceeding 38°C or two
readings surpassing 37.5°C taken at least 2 hours
apart. Neutropenia was characterized by “absolute
neutrophil count (ANC)” falling below 1000 cells per
microliter.1% Febrile patients with an ANC below 1000
were subjected to a treatment regimen involving a
combination  of  Piperacillin-Tazobactam  and
Amikacin. If fever persisted after 48 hours,
Piperacillin-Tazobactam  was replaced with
Meropenem. Empirical addition of Amphotericin B
occurred if the fever persisted beyond 96 hours.
Regular blood and blood products transfusions were
administered, with a hemoglobin transfusion
threshold set at 8.0 g/dL. Platelet transfusion
thresholds were established at 10x107"9/L for
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asymptomatic patients and 20x10"9/L for febrile
patients.’’ The period from the date of morphological
complete response until the occurrence of disease
progression, relapse, or death, with censoring at the
last contact date (January 31, 2024), was defined as
“disease-free survival (DFS)”. On the other hand, the
interval from the day of diagnosis to the last follow-up
day or death was defined as “overall survival (OS)”.

“IBM-Statistical Package for Social Sciences”,
version 26.0 was used for data analysis. Quantitative
data were described as Mean+SD or median and inter-
quartile range (IQR). Frequency and percentages were
shown to represent qualitative data. Chi-square test
was performed to analyzed categorical data whereas
independent sample t-test or Mann-Whitney U test
were applied to compare quantitative data. In
univariate analysis, factors with p-value below 0.20
were further analyzed employing Cox proportional
hazard model. Kaplan-Meier survival curves were
employed to estimate DFS and OS. p-values less than
0.05 was considered significant.

RESULTS
During the study period, a total of 33 new HB
cases were registered. Four (12.1%) patients

abandoned the treatment, so these 4 cases were
excluded from the final analysis. In the remaining 29
patients, 18(62.1%) were boys and 11(37.9%) girls,
representing boys to girls ratio of 1.6:1. The median
age at the time of diagnosis was 1.3 years (0.8 to 2.8
years), ranging between 3 months to 7 years. The
mean duration of symptoms was 1.83+0.85 months,
ranging between 1 to 3 months. Right lobe was
involved in 17(58.6%) patients, 7(24.1%) left lobe,
while both lobs were involved in 5(17.2%). At
presentation, abdominal distension was present in all
29(100%) cases whereas palpable abdominal mass, and
jaundice were present in 25(86.2%), and 9(31.0%)
patients, respectively. Hyperbilirubinemia, and
tansaminitis were noted in 9(31.0%), and 7(24.1%)
patients respectively. Tumor staging was 1, 3, and 4 in
1(3.4%), 24(82.8%), and 4(13.8%) cases. Fifteen (51.7%)
patients belonged to standard risk group, 9(31.0%)
high risk, and 5(17.2%) very high risk group.
Histopathology examination was performed in 24
patients and it was found that epithelial type, and
mixed epithelial and mesenchymal patterns were
found among 15, and 9 patients respectively.
Pulmonary metastatic disease was present in 4(13.7%)
patients. Pre-treatment tumor extension PRETEXT
staging 1, 2, 3, and 4 were noted in 4(13.8%), 14(48.3%),

7(241%), and 4(13.8%) patients, respectively.
Additional pretext evaluation showed multi-focal
disease, nodal involvement, portal vein involvement,
and nodal as well as portal vein involvement in
2(6.7%), 4(13.8%), 1(3.4%), and 2(6.7%) cases
respectively. Twenty four (82.8%) patients were given
Cisplatin protocol while PLADO protocol was used in
remaining 5(17.2%) cases. Response to chemotherapy
was adequate in 18(62.1%) patients. The most common
chemotherapy complication was febrile neutropenia,
and cardiomyopathy, noted in 12(41.4%), and 1(3.4%)
caserespectively, whereas 16(55.2%) patients did not
experience any chemotherapy related complications.
Seventeen (58.6%) patients underwent surgery. One
(5.8%) patient had upfront surgery while remaining 16
(94.2%) had Neoadjuvant Chemotherapy followed by
surgery. Liver transplantation was done in one (5.8%)
patient. Post-surgery infection was reported in
2(11.8%) patients. One Mortality was reported in
14(48.3%) patients (7 due to treatment related
mortality, 7 relapsed or refractory disease). There are
15 patients, who are still alive and on follow ups.
Overall, the median DFS, and OS were 18.64 months
(5.27 to 47.04 months), and 0.13 months (0 to 44.00
months), respectively. Age above or equal to 1 year
(85.7% vs. 46.7%, p=0.027), lower hemoglobin below 8
g/dl (28.6% vs. 0%, p=0.006), surgery done (21.4% vs.
93.3%, p<0.001), and relapsed disease (50.0% vs. 6.7%,
p=0.009) were significantly associated with mortality.
Table-I is showing association of characteristics of HB
patients with mortality. Table-Il is showing
comparison of abnormally distributed quantitative
data with respect to mortality.

The Cox-Proportional Hazard Model (table-III)
was employed to investigate predictors of mortality in
patients with HB. For age, children aged 212 months
exhibited a 1.10 times higher odds of mortality
compared to those <12 months (95% CI: 0.12-10.24,
p=0.927). Hemoglobin levels <8 g/dl were associated
with a 1.68 times higher odds of mortality (95% CI:
0.28-10.27, p=0.574) compared to levels 28 g/dl.
Notably, the presence of hyperbilirubinemia showed a
trend, with an odds ratio of 5.14 (95% CI: 0.98-26.94,
p=0.053). Treatment with Cisplatin did not
significantly influence mortality compared to PLADO
(Odds Ratio =1.74, 95% CI: 0.45-6.72, p=0.420). Surgery
emerged as a significant factor, with a striking 15.89
times higher odds of mortality if surgery was not
performed (95% CI: 1.71-147.39, p=0.015). The relapse
status did not exhibit a statistically significant impact
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on mortality (Odds Ratio =1.44, 95% CI: 0.40-5.18,
p=0.578).

Table-I: Association of Characteristics of Hepatobalstoma
Patients with Mortality (n=29)

. p-
Characteristics Mortality value
Yes (n=14) | No (n=15)
Boys 9(643%) | 9960.0%)
Gender Girls 5357%) | 6@0.0%) | 512
<1 2(14.3%) 8(53.3%)
Age (years) 7 2@57% | 7@67%) | >
Duration of <1 7(50.0%) 6(40.0%)
symptoms 1-2 3(21.4%) 5(33.3%) 0.762
(months) >2 4(28.6%) 4(26.7%)
Hemoglobin (g/dl) 8.74+1.13 10.26+1.55 0.006

Hemoglobin | <8 4(28.6%) 0 0.026
(g/dl) >8 10(71.4%) 15(100%) )
Hyperbilirubinemia 6(42.9%) 3(20.0%) 0.184
Transaminitis 3(21.4%) 4267%) | 0742
Right 9(64.3%) 8(53.3%)
Lob involved | Left 2(14.3%) 5(33.3%) 0.470
Both 3(21.4%) 2(13.3%)
Pulmonary metastatsis 2(14.3%) 1(6.7%) 0.501
PRE- 1 2(14.3%) 2(13.3%)
treatment 2 6(42.9%) 8(53.3%)
tumor 3 3(21.4%) 4(26.7%) 0.707
extension
staging 4 3(21.4%) 1(6.7%)
Tumor 1 0 1(6.7%)
staging 3 12(85.7%) 12(80.0%) 0.617
4 2(14.3%) 2(13.3%)
Standard 6(42.9%) 9(60.0%)
Risk groups iﬁgh risk 5(35.7%) 4(26.7%) 0.645
€ 0 0,
higrgrisk 3(21.4%) 2(13.3%)
Treatment Cisplatin 10(71.4%) 14(93.3%) 0119
protocol PLADO 4(28.6%) 1(6.7%) )
Surgery done 3(21.4%) 14(93.3%) | <0.001
. Relapsed | 750 0oy 1(6.7%)
Disease disease 0.009
status No 7(500%) | 14(933%)
relapse

Overall, 8 year survival for HB patients was
50.0%. Eight-year cumulative DFS was 59.3% for
standard risk, 44.4% for high risk, and 26.7% for very
high risk patients. OS was 60.0% for standard risk,
44.4% for high risk, and 40.0% for very high-risk
patients. Details about the cumulative DFS and OS
during the study period are shown in Figure-1.

DISCUSSION

The current study represents the most extensive
cohort of pediatric HB cases, encompassing
individuals from all regions of the country. Overall, 8-
year survival for HB patients was 50.0%. Eight-year
cumulative DFS was 59.3% for standard risk, 44.4% for

high risk, and 26.7% for very high-risk patients. OS
was 60.0% for standard risk, 44.4% for high risk, and
40.0% for very high-risk patients. Data from
developed world shows 5-year survival rate of 66%,
higher for patients undergoing liver transplant or
resection with rates of 93%, 82%, and 82% for 1, 5, and
10-year survival, respectively.#12 A multi-center study
on 153 HB children in China reported a 6-year survival
rate of 83.3%+3.1%.1% Our findings stand aligned with
the contemporary world in terms of DFS and
0S.4,13,12 Another study such as a 5-year survival
rate of 86.3+5.0% in Shanghai and 54.6% in Beijing,
China.’ Another study reported that advanced stages
of HB were associated with low survival rates, ranging
from 75.0% in stage II to 20.2% in stage IV.15

Table-II: Comparison of Abnormally Distributed Quantitative
data with respect to mortality (n=29)

X
Parameters Yes No v a;;:le
(n=14) (n=15)

Leukocytes

count (109/L) 13.75(5.85) 13.30(9.80) 0.694
Platelets

(109/L) 575.50 (468.00) 566.00(535.00) 0.663
AFP (ug/L) 97100.00(398413.00) | 51000(334113.00) | 0.861

Values shown in Median (Interquartile range); Mann-Whiteny U test
applied

Table-III: Cox-Proportional Hazard Model for Predictors of
Mortality(n=29)

95%
Confidence
Predictors %‘i;los Interval v a,;:le
(lower-
upper)
<12 Reference
Age (months) >12 110 [ oaz1024 | 0%
. <8 1.68 0.28-10.27
Hemoglobin (g/dl) 8 Reforonce 0.574
Hyperbilirubinemia ;eos 514 R|efe£)£18c-e26.94 0.053
Treatment protocol lgiszgtom 174 R|e fer(iﬁijz 0.420
Notdone | 15.89 | 1.71-147.39
Surgery Done Reference 0.015
Relapse 144 | 040518
Disease status No Ref. 0.578
relapse eference

In this study, surgery emerged as a significant
factor, with a striking 15.89 times higher odds of
mortality if surgery was not performed (95% CI: 1.71-
147.39, p=0.015). A study by Yu et al., from China
reported inability to undergo surgery, and male
gender to be significantly linked with mortality.1
Research in the previous years have emphasized the
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significance of surgical interventions in improving
prognosis of patients with HB.1718 Despite more than
60% of tumors initially appearing unresectable, about
40%  become amenable to resection after
chemotherapy.’? Liver transplantation emerges as
the optimal solution for the remaining 20% of tumors,
providing a potential cure opportunity for children
with advanced HB.2' Further exploration of the
relationship between gender and the prognosis of
childhood HB is deemed necessary. This entails a
more in-depth analysis to understand how gender
may influence the outcomes of children with HB. It is
also crucial to consider and examine the potential
differences in prognosis among various countries and
regions. The impact of geographical and cultural
factors on the prognosis of childhood HB warrants
closer investigation to discern potential variations in
outcomes based on geographic or regional disparities.
Such comprehensive analyses will contribute to a
more nuanced understanding of the factors affecting
the prognosis of childhood HB and provide valuable
insights for tailored and effective treatment strategies.
The present study reports the most extensive and
detailed data about the profile and outcomes of
children having HB in Pakistan.
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Figure-1: Disease free Survival and Overall Survival of
Patients with Respect to Hepatoblastoma Risk Stratification

LIMITATIONS OF STUDY

Single center study design and a relatively small
sample size were some of the limitations of this study. We
are also unable to calculate the financial impact of HB on the
affected families during the study period.

CONCLUSION

Hepatoblastoma is a rare pediatric cancer. A very high
relapse/refractory rate needs further investigation to
determine the cause of failure of the treatment. Further
studies should explore large scale data involving long follow

up duration needs to be planned to further record the
outcomes.
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