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Abstract: Hepatocellular carcinoma (HCC) is the most commormf of primary hepatic tumour
which develops from hepatocytes and is ther®st common cancer worldwide. A greater burden of
HCC occurs due to hepatitis B virus (HBV) and hggaC viruses (HCV) which are endemic in
regions that are mostly resource constrained shlas8a Africa. HCC may also occur due to exposure
to aflatoxin B1 and chronic alcoholism. This studgs carried out to determine the distribution of
HCC subtypes at the University Teaching Hospitdlusaka, Zambia.

Aim: To determine the distribution of the histologicabs/pes of hepatocellular carcinoma across all
ages and sex groups at the University Teaching itddspusaka.

Materials/Methods: This was a retrospective cross-sectional study tas conducted at the
University Teaching Hospital (UTH) from Februaryl®to July 2016.These were tissues diagnosed
as HCC from January 2012 to December 2015. Sevesme@val formalin-fixed paraffin embedded
(FFPE) liver biopsy specimen blocks were obtainegctioned, re-stained and examined
histologically. Tissues were cut for histologicaldysis using a microtome. Haematoxylin and Eosin
staining was done on the slides to confirm HCCustaClassification of HCC was done according to
standard World Health Organization criteria. Theutess were matched for age and sex to detect any
similarities and differences. Data was analyzetdgi$8BM SPSS version 20.0 for windows. Fisher’s
exact test with a p-value of less than 0.05 wasl tigandicate statistical significance of the résul
Results: Out of the 17 cases of HCC examined, 9/17 (52.8P4lhe cases occurred in people below
the age of 50 years and was commonly diagnoseemf/17 (70.6%) than in women5/17 (29.4%).
The histological subtypes of HCC reported in thiglg were trabecular pattern 9/17 (52.9%), pseudo
glandular pattern 4/17 (23.5%), solid pattern 2(11.8%), diffuse pattern 1/17 (5.9%), and fibro
lamellar pattern 1/17 (5.9%).

Conclusion: HCC was found to occur more commonly in males betwihe ages of 21-40 years old.
The trabecular histological subtype was the predanti pattern of HCC in our patients at the
University Teaching Hospital in Zambia.
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Introduction: Hepatocellular carcinoma (HCC) include exposure to aflatoxin B1, chronic
is the most common form of primary hepatic alcohol consumption, non-alcoholic
tumour which develops from hepatocytes and is steatohepatitis, and dietary iron overload [6].
the 8"most common cancer worldwide [1]. The Liver cirrhosis is the common end-point of most
highest number of cases of this disease occursliver diseases and may co-exist with HCC
in resource-constrained regions of the world [7].Although very rarely detected, intra-hepatic
with the highest occurrence in South East Asia cholangiocarcinoma (ICC) is the second most
and sub-Saharan Africa [Zhis study was  common primary hepatic tumour [8]. In very
carried outto determine the distribution of the rare cases, in less than 1% of the cases, HCC
histological  subtypes of hepatocellular may occur simultaneously with ICC [9].
carcinoma across all ages and sex groups at theAccording to the World Health Organization
University Teaching Hospital, Lusaka. (WHO) classification criteria, HCC presents
HCC is the third leading cause of cancer deaths with the following subtypes; trabecular pattern,
worldwide[3]. According to data reported by the pseudo glandular (acinar) pattern, solid pattern,
GLOBOCAN project of the IARC(International  fiboro lamellar pattern, clear cell pattern,
Agency for Research on Cancer), in 2012 the scirrhous pattern, diffuse pattern, steatohepatitic
global prevalence of primary hepatic tumors in pattern, transitional liver cell tumor pattern,
males was 7.5% and 3.5% in females, a number sarcomatoid pattern, undifferentiated carcinoma
of 782, 000 cases, ranking sixth among all pattern, combined HCC-ICC pattern, and
cancer types and mortality was 746, 000 death lymphoepithelioma-like HCC pattern [10]. The
cases, ranking second regarding global cancerWHO emphasizes that these subtypes of HCC
mortality rate. Therefore, in 2012 there were play a more significant role in diagnosis of
554, 000 male patients diagnosed with primary HCC than in the indication of prognosis of
malignant hepatic tumors worldwide, out of HCC.

whom 521, 000 died. With regard to female Repeated cycles of cell death and regeneration,
patients, there were 224, 000 death cases out ofas occurs in chronic hepatitis from any cause,
the 228, 000 new cases diagnosed as primaryare important in the pathogenesis of HCC.
malignant hepatic tumors [4]. Preneoplastic changes such as hepatocyte
HCC represents the main complication of dysplasia can result from point mutations in
cirrhosis, and shows a growing incidence selected cellular genes, loss of heterozygosity in
worldwide related to the increased prevalence tumour suppressor genes, DNA methylation
of the various risk factors of chronic liver changes, and constitutive expression of
diseases, such as hepatitis infection with HBV hepatocyte growth factor (HGF) and
and HCV, cirrhosis, and more recently fatty transforming growth factor alpha (TGF-a).
liver diseases which are mostly associated with These changes and possibly the effect of some
metabolic syndrome[5]. Other aetiological viral proteins act to further stimulate the
factors implicated in pathogenesis of HCC replication of hepatocytes [11].

HCC clinically present in a variety of ways
depending on the size, stage, and type of the
hepatic tumor [12]. HCC may be discovered on
medical imaging equipment (often by accident)
or present themselves symptomatically as an
abdominal mass causing hepatomegaly, ascites,
abdominal pain, back pain, itching, jaundice,
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nausea, weight loss, fever, or abnormal liver to December, 2015. This study was conducted
function tests[13]. from February 2016 to July 2016.

A number of investigations can be performed Study site and sampling frameThe study was
for the diagnosis of HCC. These investigative carried out at the University Teaching Hospital,
techniques include imaging modalities such as Lusaka, in the  Histopathology and
sonography (ultrasound), Computed Immunohistochemistry Laboratory, Department
Tomography (CT), and Magnetic Resonance of Pathology and Microbiology. In this study, a
Imaging (MRI) [14]. Other investigations that convenience sampling method was used on 34
can be done include haematologic tests to checkFFPE archival tissue blocks which were
for tumor markers which are chemicals that are diagnosed with hepatic tumours betweeti 1
found in blood of people with HCC; such as January 2012 and 31 December
alfa-fetoprotein (AFP) [15]. Elevated levels of 2015.Convenience sampling method was used
serum AFP are found in 50% to 75% of patients on all the hepatic tumour tissue blocks which
with HCC. A fine needle aspiration (FNA) can were available, accessible, and eligible during
also be done to investigate hepatic tumors. Tru the period of the study. From the available,
cut liver biopsies may be used to identify or accessible, and eligible hepatic tumour tissue
exclude possible aetiologies for physical or blocks, convenience sampling method was used
laboratory abnormalities. Tru cut biopsies during the period in this study because of the
provide a better insight for diagnosis of small sample size.

suspected HCC[16]. Determination of histological subtypes of
The prognosis of HCC is dependent on the size hepatocellular carcinoma: Archival records

of the tumour, the stage, and the histological and FFPE liver tissue blocks were retrieved,
subtypes. High-grade tumours have a poor labeled, re-sectioned, and stained. Tissues were
prognosis, while low-grade tumours have a cut for histological analysis using a microtome.
good a prognosis and may go unnoticed for Haematoxylin and Eosin staining was done on
many years. The prognosis of HCC is good the slides to confirm hepatic tumour status.
when the tumour is diagnosed in its early stage. Special stains such as reticulin silver stain,
The prognosis is poor when the HCC is Masson’s trichrome, and Periodic Acid Schiff
diagnosed in its late stage because even the(PAS) stain were also used. The specimens
treatment modalities are limited. The usual were viewed under a light microscope and
outcome is poor, for instance only 10-20% of classified using resolution power of 400x [18].
HCC can be removed completely using surgery Specimen labeling:The labeling was done for
[17]. each hepatic tumour specimen to which a new
In Zambia, no study has ever been done to identification code was given for confidentiality
determine the histological subtypes of HCC. and easier identification. The letter “H”
This study aimed at investigating the different represented hepatic tumour specimen plus a
histological subtypes of HCC diagnosed at UTH three digit numbering system that is (000) were
in Lusaka, Zambia. used. Therefore, the specimen numbers such as
Materials and Methods 1, 2,3,4,5,6, 7,8, 9 and 10 were labeled as
Study design and period: This was a HO01, HO02, HO03, HO04, HO005, HO06, HOO7,
retrospective  cross-sectional study which HO08, HO09 and HO10, respectively.

involved 17 FFPE liver archival tissue blocks Specimen sectioning:In the histopathology
diagnosed with HCC at the University Teaching laboratory, the specimens to be sectioned on the
Hospital in Lusaka, Zambia from January 2012 microtome machine were placed face down on
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an ice-cold plate for about 20 minutes. Then the 1% aqueous eosin for 5 minutes. Lastly, the
water bath was turned on and temperature wasstained slides were then rinsed in 95% alcohol,
set at 37°C. The paraffin block was placed in dehydrated in 2 changes of absolute alcohol for
the block holder of the microtome machine. The 2 minutes each, and then cleared in 2 changes of
paraffin block advanced closer to the microtome xylene for 2 minutes each.

blade. Cover slipping: In this procedure, the slides
The dial was set to cut approximately 10um were placed on a clean horizontal bench surface
sections and the blade was set at an angle of 6°and a drop of DPX Mountant was applied to
The rough trimming of the paraffin section was each tissue section at the far end of the slide
done until a complete section was seen in the away from the frosted end in order to preserve
tissue block. A ribbon was obtained by using a the stain. The cover-slip was then gently applied
clean section of the blade and was picked by the by placing one end of the slip on top of the drop
forceps and then it was transferred to the water of DPX Mountant at the far end of the slide.
bath. To allow the sections to stretch, the ribbon Slowly, gently, and carefully, the cover slip was
was laid on the water bath for a few seconds. rolled down the side, only using minimal
The cut sections were then gently separated andpressure to allow the medium to spread evenly.
each section was picked on a glass slide. To The slides were later placed flat onto the clean
allow the water to exit the slide and section, the horizontal surface bench for 120 minutes to
sections were picked at an angle. Before putting eliminate bubbles under the cover slip. The
the specimen slide on the hot plate, the slide slides were removed from the bench after they
sections were allowed to drain just for a few became dry and were ready for microscopic
minutes. The tissue sections were put on the hotexamination.

plate so as to remove some more water from the Histological classification of hepatocellular
tissue section. The glass slides were finally carcinoma: Hepatic tumours were classified
placed in a warm plate for about 15 minutes to histologically according to the standard World
help the tissue section adhere to each slide. Health Organization criteria and HCC cases
Ehrlich’s Haematoxylin and Eosin (H and E were further grouped into histological subtypes
Stain) Staining: Mounted specimen sections as trabecular, pseudo glandular, solid, diffuse,
were softened using ethanol and rehydrated soor fibro lamellar [19].

as to facilitate the penetration of the water based Data analysis: Data was analyzed using 1BM

H and E stain. The sections were then taken into SPSS version 20.0 for windows and Fisher’s
the water, and were dewaxed in two washes of exact test with a p-value of less than 0.05 was
xylene for 2 minutes each. The sections were used to indicate statistical significance of the
then washed in 2 changes of absolute alcoholresults in prevalence of the histological
for 2 minutes each. After that, the sections were subtypes of HCC.

washed in water for 2 minutes. Finally, the Ethical consideration: The research was done
slides were then stained with Ehrlich’s under ethical approval by the University of
Haematoxylin solution for about 30 minutes. Zambia Biomedical Research Ethics Committee
The stained slides were washed in running tap (UNZABREC). Permission to conduct the study
water for about 5 minutes and then was sought from the University Teaching
differentiated in 1% hydrochloric acid in 70% Hospital Senior Medical Superintendent. The
alcohol (1% acid alcohol) for 15-30 seconds. samples which were used were archival tissues
The stained slides were blued in running tap which came from patients.

water for 10 minutes and later counter stained in
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Results
General characteristics of the study
population

Age of patients diagnosed with hepatocellular carcinoma

Percent

F gure 1. Ags d stributian

HCC was found to be more prevalent between
the ages of 21-40 years with another peak
between 51-60 years old. The p-value=0.04.

Sex of patients diagnosed with hepatocellular carcinoma

Figure 2: Sex distribution

HCC was found to be more prevalent in males
than females with a male to female ratio of
2.4:1. The p-value=0.04

Histological Subtypes of hepatocellular carcinoma

5.9%

5 9%

T
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T T
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Figure 3: Distribution of Histological Subtypes of Hepatocellular Carcinoma
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The trabecular histological subtype of HCC was
the most prevalent subtype in our Zambian
patients. The subtypes of HCC were not
significantly affected by age and sex. P-
value=0.4.

Discussion:Hepatocellular carcinoma (HCC) is
the most common form of primary hepatic
tumour which develops from hepatocytes.HCC
is of global concern due to increased morbidity
and mortality which occurs as a result of these
tumours [20].HCC accounts for 85-90% of all
primary hepatic tumours, with a median
survival of less than one year. The highest age
HCC incidence rates are reported from
countries in Southern Asia such as North/South
Korea, China, and Vietham which are endemic
for HBV infections. China alone accounts for
about 50% of HCC. Other high-incidence areas
include sub-Saharan African countries such as
Cameroon and Mozambique. Southern
European countries such as Italy and Greece
have medium incidence rates of HCC.
Intermediate incidence areas include the United
Kingdom (UK), United States of America
(USA), France, and Germany. Low-incidence
areas include Central and Southern America,
Europe but excluding the Mediterranean
countries, and North America. An increased
mortality rate due to HCC has been observed in
areas previously considered as low-incidence
such as North America, Oceania, and Europe. In
these regions, HCV is the commonest
aetiological factor of HCC [21].

In this study, we investigated the prevalence of
HCC in different age and sex groups. We
subtyped HCC using the WHO criteria into
trabecular, pseudo glandular, solid, diffuse, and
fibro lamellar.

General characteristics of the study
population: The age range of patients affected
with HCC in this study was 19-79 years. The
age range in our study is comparable with the
age range of 19-86 years age group in a study
which was conducted in Nigeria by Okokwb

al. [22]. The high prevalence of HCC and peak
age was observed within the age group of 21-40
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years in our study.In contrast with the findings increased exposure to aflatoxin B1 than do
of this study, a study in Nigeria by Vhriterhire females [35]. However, this may not be true for
and colleagues recorded a peak age of 40-500ur Zambian patients. There are also some
years [23]. Another study in Taiwan by Sung differences between the two sexes in the rates as
and colleagues recorded a peak age of HCC inwell as the efficiency with which ingested
the age group of 41-50 years [24].The mean age chemical carcinogens are metabolized [36].
of patients in our study was found to be 43.4 Chronic HBV infection and dietary exposure to
years which was lower but slightly similar with aflatoxin B1 are known to have a synergistic
the mean age of 49 years which was recorded inhepatogenic interaction [37].  Furthermore,
a study that was done in Gambia by Unebhl. dietary iron overload in the Black Africans is
[25]. In contrast to our findings, a mean age of another cause of HCC and is more common in
35.8 years was recorded in the Democratic males than in females because males consume
Republic of Congo by Kashaé al. [26]. There far larger volumes of the iron-rich home-brewed
has been a lot of controversy between age andalcohol and they do not menstruate [38].Some
prognosis of HCC in different studies. A study studies have reported that more males are
by Zhanget al. [27] in China reported that affected with HCC and have a poor prognosis
younger patients had a better prognosis thanthan women because of the androgens
older patients due to better liver functions in demonstrating a synergistic oncogenic effect
younger patients. In contrast to the finding of with HBV in males with HCC, [39], but not in
Zhanget al., two studies by Chet al. [28] and females, [40]. In addition to this, Fernandsz
Shimada et al. [29] reported that younger al. [41] and Tavanet al. [42] reported that few
patients with HCC had a poor prognosis females were affected with HCC and had a
because they are exposed to risk factors at anbetter prognosis than males because estrogen
early age and the HCC is usually detected at andemonstrated a protective role in patients with
advanced stage. HCC affects more males thanHCC and hence an improved prognosis in
females as was recorded in this study where 12 females.

(70.6%) cases were males and 5 (29.4%) casesHistological subtypes of HCC: The most
were females. The male to female ratio of common histologically diagnosed subtype of
patients affected with HCC at UTH was found HCC at UTH in Lusaka in our study was the
to be 2.4:1 and is consistent with the global trabecular subtype followed by the pseudo
male to female ratio of 2.4:1 recorded by Kew glandular subtype. Our results of histology
et al. [30]. showed that the trabecular subtype of HCC was
A similar evaluation in sub-Saharan resource the predominant histologically diagnosed
constrained regions recorded a male to female subtype of HCC were consistent with studies
ratio of patients affected with HCC as 2.4:1 done in East Africa in Tanzania (47.9%), in
[31].In contrast to our findings, in South Africa, Southern Nigeria (49.3%),in (USA) (43%), in
HCC showed an increased male to female ratio Malaysia (73.1%),in Southern Thai (63.3%),
of 4.4:1 [32]. Another study in the USA by and in France(70%) respectively [43, 44, 45, 46,
Yanget al. [33] recorded a male to female ratio 47, 48]. In contrast to the findings of our study,
of 3.1:1. All these results show that more males a study by Khanet al. [49] in Bangladesh
are affected than females. The increased risk of showed different outcomes which recorded the
HCC development in Black African males may pseudo glandular subtype of HCC as the
reflect in part, their higher rate of chronic predominant subtype(45.3%) followed by the
infection with HBV, approximately twice that trabecular subtype (39.6%). The results of our
of females [34]. Some studies recorded an study recorded fibro lamellar subtype as the
increase in the male to female ratio because of most rarely diagnosed histological subtype of
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HCC which is in line with what was recorded in
another study in Nigeria by Nzealkb al. [50]
and a similar study in the USA by El-Sereg
al. [51]. A study in the USA by Jernigaat al.

[52]reported different results in  which
trabecular subtype was the most rarely
diagnosed histological subtype of HCC

compared to fibro lamellar subtype.

A different study in the USA by Eggert and
colleagues recorded fibro lamellar subtype of
HCC as the predominant histologically
diagnosed subtype of HCC [53].The distribution
of the other subtypes is however different in
various studies except for fibro lamellar pattern
which  consistently occurs rarely. The
distribution of HCC seems to be according to
geographical locations [54].The prognosis of
HCC may differ geographically due to
differences in geographical distribution of the
risk factors that are associated with HCC. The
prognosis of HCC may be affected because
some subtypes of HCC with poor prognosis are
predominant in some areas while other subtypes
with good prognosis are predominant in other
regions. For example, a study by Magtal.

[55] in the USA recorded that fibro lamellar
subtype showed the highest median survival age
with a good prognosis than other subtypes.
Other studies such as a study which was done
by Chedidet al. [56] reported that the trabecular
subtype of HCC had a poorer prognosis than the
other subtypes. Hence, the most commonly
diagnosed histological subtypes of HCC at UTH
tended to have a poor prognosis than the rare

subtypes. Therefore, this study may be used as ab5.

baseline study for future studies which may
improve the prevention, diagnosis and treatment
of HCC in Zambia.

Conclusion: HCC was found to affect more
males between the ages of 21-40 years old. The
trabecular subtype of HCC was the most
predominant histological subtype and it
occurred more commonly in males than in
females. The trabecular subtype of HCC tends
to have poor prognosis. We recommend further
studies to determine the associated aetiological
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and risk factors of this subtype of HCC as a
basis for prevention, diagnosis, and treatment.
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