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ABSTRACT

Objective: To assess the utility of four immunohistochemical stains in the categorization of hepatoblastoma.

Study Design: Retrospective longitudinal study.

Place and Duration of Study: Histopathology Department, Shaukat Khanum Memorial Cancer Hospital, Peshawar Pakistan,
from 2016 to 2018.

Methodology: We retrospectively reviewed 50 cases of hepatoblastoma from 2016-2018, from our hospital database and
studied the pattern of four immunohistochemical stains (Beta-catenin, Glutamine synthetase, Heppar 1 and Cyclin D1) in
various subtypes.

Results: Ten out of fifty cases were mixed epithelial and mesenchymal hepatoblastomas, and forty were pure epithelial. In the
pure epithelial category, the fetal subtype showed Heppar 1 and Cyclin D1 positivity in twenty-eight cases, while Glutamine
synthetase and Beta-catenin were positive in all the thirty cases. One case of embryonal subtype displayed negativity for
Heppar 1; the rest of the immunohistochemical stains were positive. Ten tumours exhibiting mixed epithelial and mesenchy-
mal morphology showed positivity for all the four immunohistochemical stains in the epithelial component. However,
Heppar 1 and cyclin D1 were negative in the mesenchymal component in all the ten cases. Five cases (50%) showed Glutamine
synthetase and Beta-catenin positivity in the mesenchymal component.

Conclusion: All the four immunohistochemical stains, especially Beta-catenin and Glutamine synthetase, were efficient

diagnostic tool, especially for tumours with complex or vague morphological features.
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INTRODUCTION

Hepatoblastoma is the most common paediatric
liver malignancy accounting for 66% of the malignant
hepatic neoplasms in childhood and is usually diagno-
sed by the age of three years. Hepatoblastomas are
classified as epithelial and mixed types23 Epithelial
hepatoblastoma is further divided into fetal, embryo-
nal, macrotrabecular, small cell undifferentiated and
cholangioblastic types. Mixed hepatoblastoma (mixed
epithelial and mesenchymal) is further subdivided ba-
sed on the presence or absence of teratoid features.>¢

These subtypes can be determined based on
distinct morphological features. However, immunohis
to chemistry can aid in the diagnosis of cases with
indeterminate morphology. Prognosis is based on nu-
merous factors, including age at the time of diagnosis,
metastases, alpha fetal protein (AFP) levels, histologic
subtype, completeness of resection, and clinical stage
of the disease.”® As prognosis and treatment may differ
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according to the morphological subtype, the use of
immunohisto chemistry in future may improve stan-
dardization of treatment stratification according to
tumour histopathology.>10

The objective of our study was to evaluate the
expression of four antibodies in hepatoblastoma, i.e.
Glutamine synthetase, Heppar 1, Beta-catenin and
Cyclin D1.

METHODOLOGY

We retrospectively reviewed 50 cases of
hepatoblastoma, from 2016-2018, at Shaukat Khanum
Memorial Cancer Hospital and Research Centre,
Peshawar. Ethical approval of the study was obtained
from our Internal Review Board (EX-02-08-19-09).

Inclusion Criteria: All the cases of hepatoblastoma
diagnosed on the core and excision specimens were
included in the study.

Exclusion Criteria: All the cases with prior neo-
adjuvant chemotherapy, radiotherapy or combined
chemoradiotherapy, specimens with poor fixation or
processing artefacts and presence of extensive necrosis
and autolysis were excluded from the study.
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Hematoxylin and eosin-stained slides and anti-
body stained slides of 4-5 microns thick sections
were prepared using Leica Peloris for processing,
Thermo Histostar for Embedding, Leica RM 2245 for
microtomy, Leica ST 5020 for staining and Leica CV
5030 for coverslipping. The expression of four anti-
bodies was analyzed in different subtypes of the
tumour. The names of antibodies with clones used,
antibody incu-bation and retrieval times were shown
in the Table.

Table: Names of antibodies with clones used, antibody
incubation and retrieval times

Antibody Clone | Antibody Antigenre-
Time Incubation trival Time
Time

Beta- 17C2 15 minutes 20 minutes
catenin

Heppar 1 Ochle5 | 16 minutes 36 minutes
CyclinD1 EP12 15 minutes 40 minutes
Glutamine GS5-6 15 minutes 40 minutes
synthetase

Statistical Package for Social Sciences (SPSS)
version 20 was used for the data analysis. Age of the
patients, gender, type of hepatoblastoma and staining
patterns were evaluated.

RESULTS

Fifty cases of untreated hepatoblastoma were
evaluated. Age of the patients ranged from 1 month to
12 years with the mean age of 4.1 + 1.4 years. Eight
patients were females and forty two patients were
males (Male:female = 5:1 ). Ten out of fifty cases were
mixed epithelial and mesenchymal hepatoblastomas
and forty were pure epithelial. The epithelial tumors
were of fetal epithelial subtype in thirty cases and
embryonal epithelial subtype in two cases. Eight cases
displayed mixed fetal and embryonal morphology.

In pure epithelial category, the fetal subtype
showed Heppar 1 and Cyclin D1 positivity in twenty
eight cases (93%) while both Glutamine synthetase and
Beta catenin were positive in all the cases 30 (100%).
One case (50%) in embryonal subtype displayed nega-
tivity for Heppar 1, rest of the immunohistochemical
stains were positive. Of eight cases showing both fetal
and embryonal epithelial components all the stains
were positive except two cases showing negativity for
Cyclin D1 (75% positive). One case in the mixed cate-
gory although positive for Heppar 1 showed staining
only in fetal component (Figure-1A & 1B).
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Figure-1A & 1B: Epithelial hepatoblastoma with both fetal and
embryonal components and Heppar 1 stain, which in this
particular case only stained the fetal component.

In 50% cases, Beta catenin also showed cytoplas-
mic in addition to nuclear staining (Figure-2A & 2B).
Beta catenin normal membranous staining pattern was
observed in the background hepatocytes in a few cases.
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Figure-2A & 2B: Pure embryonal type hepatoblastoma with
angulated, hyperchromatic nuclei and scant cytoplasm. Beta
catenin staining in embryonal hepatoblastoma with cytoplas-
mic and nuclear staining pattern.

Ten tumors exhibiting mixed epithelial and
mesenchymal morphology showed positivity for all
the four immunohistochemical stains in the epithelial
component. However, Heppar 1 and Cyclin D1 were
negative in mesenchymal component in all the ten
cases (0%). Five cases (50%) showed Glutamine synthe-
tase and Beta catenin positivity in the mesenchymal
component. Pictorial representation is given in Figure-
3A-3D.

In all the cases positive for Cyclin D1 , the
percentage of positive cells ranged from 40% to 70%
instead of other stains that stained more than 80% cells
when positive.

DISCUSSION

Our study evaluated the expression of Heppar
1, Glutamine synthetase, Beta-catenin and cyclin DI.
Hopper 1 is usually present in epithelial hepatoblas-
toma with negative expression in some embryonal sub-
types. It is always negative in mesenchymal areas and
small-cell undifferentiated types.
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Flgure 3A M1xed eplthellal and mesenchymal hepatoblastoma
(with osteoid production). Figure-3B: Heppar 1 which WAS
staining only epithelial component.
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F1gure-3C & 3D: Beta catenin (left) and glutamme synthetase
(right) staining in both epithelial and mesenchymal
components.

Beta-catenin is a marker of the activated Wnt
pathway. CTNNB1 activating mutations are found in
>80% of hepatoblastoma cases. Although the nuclear
expression is more specific, diffuse cytoplas-mic stain-
ing is also seen in neoplastic cells. Glutamine synthe-
tase is a downstream target of the Wnt/Beta-catenin
pathway.112 Normal Glutamine synthetase staining is
seen in a single layer of normal hepatocytes around the
central vein. Cyclin D1 is a relatively less commonly
used marker, which shows staining in fetal, embryonal
and small-cell undifferentiated subtypes with variable
staining in mesenchymal components.1314

Fasano et al, studied the expression of Heppar 1 in
12 cases of hepatoblastoma regardless of tumour sub-
type and in 27 other paediatric malignancies. All the
twelwe cases showed cytoplasmic expression for Hep-
par 1, and other paediatric malignancies were negative
except for a single case of hepatocellular carcinoma.”
Our study also demonstrated that most of the cases of
hepatoblastoma express Heppar 1, i.e. 28 of 30 cases
with fetal morphology were positive, and one case
with embryonal morphology was positive. The mesen-
chymal component in the mixed subtype was invari-
ably negative.

Beta-catenin and Glutamine synthetase were asso-
ciated with the same pathway and have been studied
as potential diagnostic markers in diagnosing hepato-
blastoma$91015  Huang et al, evaluated Beta-catenin

and Glutamine synthetase staining in 18 untreated and
22 post-treatment cases. Their study concludes that
both these markers were beneficial in the pretreatment
group and post-treatment specimen.®1” tumours were
positive for Beta-catenin in both epithelial and mesen-
chymal components in the pretreatment group. The
epithelial component of all the untreated cases showed
intense cytoplasmic Glutamine synthetase staining,
and malignant mesenchymal elements in all the cases
were negative.® Similarly, in our study, strong diffuse
nuclear and cytoplasmic beta-catenin staining in all
cases with epithelial morphology. However, only 50%
of cases with mesenchymal components were stained
with both Beta-catenin and Glutamine synthetase. Wu
et al, studied immunohistochemical staining of 31 pre-
treatment tumour specimens. Nuclear and cytoplasmic
staining of Beta-catenin was seen in 27 patients and
was negative in 4 patients regardless of the epithelial
or mesenchymal components.’® Our study demonst-
rated a difference in mesenchymal component, where
only 50 percent (5/10) were positive, epithelial compo-
nent showed positivity in 100% cases.

Anna et al, studied the expression of Cyclin D1
in 5 cases of hepatoblastoma by Western analysis
and immunohistochemistry. Both studies had similar
results showing strong expression in all the cases reg-
ardless of tumour morphology.’* In our study, how-
ever, the mesenchymal component was negative of 30
cases with fetal morphology, two were negative. Out
of eight cases with both embryonal and fetal morpho-
logy, two were negative. This gave us a combined
percentage of 84.15% expression in hepatoblastomas.
Cyclin D1 was one of the first genes to be implicated as
a target gene of the activated canonical Wnt pathway.
Koch et al, studied the expression of cyclin D1 in 23
cases of hepatoblastomas by RT-PCR, with increased
expression observed in 12 cases.’> Kim et al, reported
the increased expression of cyclin D1 in 13 cases (76%)
of hepatoblastomas,’® which was almost in concor-
dance with our percentage of 84.15% in epithelial he-
patoblastoma. Our study was in accordance with many
other studies done on staining patterns in hepatoblas-
toma worldwide.1718
CONCLUSION

All the four immunohistochemical stains, especially
Beta-catenin and Glutamine synthetase, were efficient diag-
nostic tool, especially for tumours with complex or vague
morphological features.

ACKNOWLEDGEMENT

A special thanks to Ishaq Muhammad, Faryad Ali and
Muhammad Ateeq for their technical help.

Pak Armed Forces Med ] 2022; 72 (2): 365



Immunohistochemical Stains

Conflict of Interest: None.
Authors’ Contribution

HM: Data analysis write up, SM: Supervisor, design review,
MH:, UNS: Review, UH: Design, SS: Interpretation, MH:,
MTM:, AHA: Review.

REFERENCES

1.

Lépez Terrada D, Alaggio R, De Davila MT, Czauderna P,
Hiyama E. Towards an international pediatric liver tumor
consensus classification: proceedings of the Los Angeles COG
liver tumors symposium. Mod Pathol 2014; 27(3): 472-491.
Sharma D, Subbarao G. Hepatoblastoma. In Seminars in diagnos-
tic pathology 2017. WB Saunders. pp 2017; 34(2): 192-200.
Czauderna P, Haeberle B, Hiyama E, Rangaswami A, Krailo M,
Maibach R, et al. The Children's Hepatic tumors International
Collaboration (CHIC): Novel global rare tumor database yields
new prognostic factors in hepatoblastoma and becomes a
research model. Eur ] Cancer 2016; 52(1): 92-101.

Jeng YM, Wu MZ, Mao TL, Chang MH, Hsu HC. Somatic
mutations of (-catenin play a crucial role in the tumorigenesis of
sporadic hepatoblastoma. Cancer L 2000; 152(1): 45-51.

Udatsu Y, Kusafuka T, Kuroda S, Miao ], Okada A. High
frequency of P-catenin mutations in hepatoblastoma. Pediatr
Surg Int 2001; 17(7): 508-12.

Ramsay AD, Bates AW, Williams S, Sebire NJ. Variable antigen
expression in hepatoblastomas. Appl Immunohistochem Mol
Morphol 2008; 16(2): 140-147.

Fasano M, Theise ND, Nalesnik M, Goswami S, Garcia de Davila
MT, et al. Immunohistochemical evaluation of hepatoblastomas
with use of the hepatocyte-specific marker, hepatocyte paraffin 1,
and the polyclonal anti-carcinoembryonic antigen. Mod Pathol
Inc 1998; 11(10): 934-938.

Huang W], Tsai JH, Jeng YM. Complementary roles of B-catenin
and glutamine synthetase immunostaining in diagnosis of chem-
otherapy-treated and untreated hepatoblastoma. ] Formos Med
Assoc 2017; 116 (7): 549-953.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Schmidt A, Braeuning A, Ruck P, Seitz G, Armeanu-Ebinger S,
Fuchs J, et al. Differential expression of glutamine synthetase and
cytochrome P450 isoforms in human hepatoblastoma. Toxicol
2015; 281(1-3): 7-14.

Mokkapati S, Niopek K, Huang L, Cunniff K], Ruteshouser EC,
DeCaestecker M, et al. B-catenin activation in a novel liver prog-
enitor cell type is sufficient to cause hepatocellular carcinoma
and hepatoblastoma. Cancer Res. 2014; 74 (16): 4515-4525.

Bell D, Ranganathan S, Tao ], Monga SP. Novel advances in
understanding of molecular pathogenesis of hepatoblastoma: a
Wnt/B-catenin perspective. Gene Expression J Liver Res Disord
Ther 2017; 17(2): 141-154.

Min Q, Molina L, Li J, Michael AO, Russell JO, Preziosi ME, et al.
-Catenin and Yes-associated protein 1 cooperate in hepatoblas-
toma pathogenesis. AJSP Rev Rep. 2019; 189 (5):1091-1094.

Wu JF, Chang HH, Lu MY, Jou ST, Chang KC, Ni YH, et al.
Prognostic roles of pathology markers immunoexpression and
clinical parameters in Hepatoblastoma. Am ] Biomed Sci Res.
2017;24(1):62.

Anna CH, lida M, Sills RC, Devereux TR. Expression of potential
[-catenin targets, cyclin D1, c-Jun, c-Myc, E-cadherin, and EGFR
in chemically induced hepatocellular neoplasms from B6C3F1
mice. Toxicol Appl Pharmacol 2003; 190(2): 135-145.

Koch A, Waha A, Hartmann W, Hrychyk A, Schiiller U, Waha A,
et al. Elevated expression of Wnt antagonists is a common event
in hepatoblastomas. Clinical Cancer Res 2005;11 (12):4295-4304.
Kim H, Ham EK, Kim YI, Chi JG, Lee HS, Park SH, et al. Over-
expression of cyclin D1 and cdk4 in tumorigenesis of sporadic
hepatoblastomas. Cancer Lett. 1998; 131(2): 177-183.

Bera G, Das RN, Roy P, Ghosh R, Islam N, Mishra PK, et al.
Utility of PAS and [-catenin staining in histological categorisa-
tion and prediction of prognosis of hepatoblastomas. Pediatr
Surg Int 2017; 33(9): 961-970.

Crippa S, Ancey PB, Vazquez ], Angelino P, Rougemont AL,
Guettier C, et al. Mutant CTNNB 1 and histological heteroge-
neity define metabolic subtypes of hepatoblastoma. EMBO Mol
Med 2017; 9(11): 1589-1591.

Pak Armed Forces Med ] 2022; 72 (2): 366



