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Abstract

Hepatocellular carcinoma (HCC) is a malignant tumor of the liver which accounts for up to 90% of all liver
cancers.

In recent years, there has been an increase in the incidence of HCC all over the world, including in Kazakhstan.
Diagnostic issues are still important. Alpha-fetoprotein (AFP) is a specific marker most widely used in the diagnosis
of HCC. The article describes of the features of the AFP expression level in immunohistochemical studies with
different stages and gradation of hepatocellular carcinoma, as well as a correlation analysis with serum AFP.

Material and methods. A total of 50 patients with HCC were analyzed. Blood serum tests were performed to
determine the level of AFP and an IHC study to assess the expression of AFP.

Results. When analyzing the serological AFP, it was found that in the vast majority of cases (n=33), values
were between 10-20 units/ml. In 83% cases HCC, cytoplasmic and nuclear expression of AFP was determined in
malignant cells in IHC. The expression of the AFP was high in 32% cases, moderate in 46% cases, and low or not
detected in 22% cases. The area of AFP - immunopositive cells node averaged 37.25+15.47%. When conducting
a correlation analysis, it was found that the overall Pearson correlation coefficient between serum AFP and the
degree of AFP staining was r = +0.0089.

Conclusion. Critically high AFP values correlate with the degree of HCC differentiation. The results of IHC
showed that in 83% of patients with HCC, cytoplasmic and nuclear expression of AFP, which indicates a high
sensitivity of the marker regarding the definition of malignancy. Given the absence of a correlation, it can be
assumed that the serum AFP value cannot be associated with AFP expression data in immunohistochemistry and
can be used as a separate value for HCC differentiation.
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AHOamna

lenamouenmnonsapnsl  KapyuHoma - eermamoyummepdeH natda 6omambiH 6aybipOblH Kamepsi  iciei,
6ayblpObiH 6aprbik kKamepni icikmepiHiH 90% Kypatiobl.

CoHrbl Xbindapbl bykin anemde, OHbIH iwiHOe KasakcmaHOada eernamouenmonsaprblk KapUuHOMaHbIH
anFawkbl  aHblKmasFaH KardalnapbliHbIH Ke30ecy JkuinieiHiH apmybl b6alikanadbl. Kasipei yakeimma
OuazHocmukarblK Macernenep oni 0e mMaHbI30bl 6onbin Kana 6epedi. AnbghaghemornpomeuH epekwe Mapkep,
UK OuacHo3biHOa KeHiHeH KondaHbinadbl. Makanada epmypni cambIMEH XoHe 2enamouesIrnspbIK
KapUUHOMaHbIH epadayusicbiMeH UMMYyHO2UCMOXUMUsIbIK 3epmmey Ke3iHOe A®[I akcripeccusi OeHeeliHiH
epekwernikmepiH manday, coHoal-ak capbicynbik AQl-MeH Koppenayusbik manday cunammanaosbl.
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Mamepuan xaHe adicmep. AwbiK Xupypausinbsik oma xocrnapnaraH I'LUK-b1 6ap 50 nayueHmmiH depekmepi
mandaHObl. bapnbik nayueHmmepde A®I1 deHeeliH aHbiKmay YWiH KaH capbiCybiH 3epmmey xaHe AD[]
aKcnpeccusicbiH baranay ywiH UFX 3epmmey xypeai3indi.

Hamusxenep. Ceponoeusinbik A®I1 0eHeeliiH manday kesiHOe 6ackim Kenwinik xardatinapoa (n=33) AQI1
maHOepi 10-20 6ipnik/mn apackiHOa boriFaHbl aHbIKManobl, Xypai3ineeH UMMYHO_UCMOXUMUSTbIK 3epmmeynepoiH
Hemuxenepi MK-b1 6ap HaykacmapdbiH 83% - biHOa Kamepni xacywanapda A®I yumonnasmanbik XeHe
510POJIbIK 3KCMPECCUsiChbl aHblkmanambiHbiH kepcemmi. LK mydiiHOeai AQIT mapkepiHiH akcrpeccusi OeHeeli
32% (n=16) xardatiOa xorapsbl, 46% (n=23) xardalida - opmatwa xoHe 22% (n=11) xardatida - memeH Hemece
myndem aHbikmanmaraH. LK mopabbiHOars! A@l-ummyHomno3umusmi xacywanapOblH ay0aHbl opma ecenneH
37,25+15,47% - Obi Kypadbl. Koppensuussnbik manoay xypeaidy kesiHoe capbicyrbik AD meH UTX-0arbl AD[T 6osy
0apexeci apacbiHOarbl [UPCOHHBIH Xarrbl Koppensayus kKoaghghuyueHmi r = +0,0089 KyparaHbl aHbIKManokbl.

KopbimbiHObI. A®[I-HiH cbiHU Xofapbl MaHOepi ['LIK capanay OeHeelimeH batinaHbicmbi. UIX Homuxenepi
namonozusinbiK xacywanapda LK 6ap HaykacmapObiH 83%-bIHOa a-hemonpomeuHHiH Yumonna3mariblK KeHe
SI0pONbIK 3KCMPECCUsiChl aHblKmanambIHbIH Kepcemmi, 6yn Kamepni icikmi aHbikmayFra Kambicmbl MapKepoiH
JKOFapbl ce3iMmanobifbiH kepcemedi. Koppenayussbik 6atinaHbiCmbiH XOKMbIfbIH ECKEPe 0MbIpPbIr, capbICyrbiK
AQ®IT maHi ummyHoaucmoxumusi kesiHoe A®I akcripeccusichbiHbIH OepekmepimeH 6atinaHbicmel 60/1Maliobl XoHe
UK dugbcpepeHyuanday ywiH xeke MaH pemiHOe KondaHblybl MyMKiH 0en 6o/mkayra 601aokbI.

OCc06eHHOCTU YPOBHS 3KCNpeccuu acpn Npy pasnUYHbLIX CTaguAaX U rpagaumnax ruk,

KOppeﬂilUMOHHblﬁ aHanu3 Mexay CbiIBOPOTOYHbIM a(bﬂ
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AHHOMayus

lenamouenntonsapHas KapyuHoma — 3/10Ka4eCmeeHHasi OryXorb MEYEHU, MPouCcXo0suas u3 eenamoyumos,
cocmasnssem 00 90% 6cex pakogs neyeHu. B nocrnedHue 200kl Habmwdaemcs ysenuyeHUe Yacmomsbl
8cmpeyaeMocmu MepeuYHO BbISBIEHHLIX Crlyvaes 2enamouenonsgpHol KapyuHoMabl 80 8CEM Mupe, 8
mom yucne u 8 KazaxcmaHe. B Hacmosiwee epemsi 80rpochi QUazHOCMUKU OCMAatomcesi 8Ce e 8axXHbIMU.
AnbghachemonpomeuH cneyuuyHbIl MapKep, Haubosee WupoKo ucnorb3yemsbiti 8 OuaeHocmuke K. Bcmambse
ornuckigaemcs aHanu3 ocobeHHocmeUl yposHs akcripeccuu AD[T npu UMMYyHO2UCMOXUMUYECKOM uccredosaHuU
¢ pasnu4Hol cmaduel u epadayueli 2enamouenItonspHoU KapyUuHOMbI, @ MakXe KOppensyuoHHbIU aHanus ¢
CbI8OPOMOYHbLIM ADIT.

Mamepuan u memoObl. Bce2o 6binu npoaHanu3uposaHsl daHHbIe 50 nauyueHmos ¢ LK, komopbim nnaHu-
poeasnuch OMKPLIMbIe XUpypaudecKue amewamernscmea. Y 6cex nayueHmos 6biiu 8bIMoIHEHbI UCCIe008aHUSs
CbIBOPOMKU Kpogu 07151 onpederneHusi yposHs A@IT u UIX uccnedosaHue 0ns oyeHKu akcripeccuu AQIT.

Pesynbmamel. [lpu aHanuse yposHsi ceponozudeckozo A®I bbio 8bisgneHo, Ymo 6 npeobnadarowie
6onbwuHecmee criyyaes (n=33) sHayeHuss A@[1 Haxodunucb mexdy 10-20 ed/mn. Pe3ynbmambi npo8edeHHbIX
UMMYHO2UCMOXUMUYECKUX UcciedosaHuu rnokalanu, 4mo y 83% 6onbHbix ¢ LK 8 3rokayecmeeHHbIX Kremkax
onpedensemcs yumonnasmamudeckasi u si0epHasi akcripeccusi A@I1. YposeHb akcripeccuu Mapkepa ADI e
yane 'K e 32% (n=16) cnyqasix 6bi1 8bicokum, 8 46% (n=23) criyqasix - ymepeHHsIM, U 8 22% (n=11) cny4asx
- HU3KUM unu xe s8osce He onpedensncs. [Mnowads A®IT - umMmyHono3umueHbIx knemok 8 yane LUK 6 cpedHem
cocmasuna 37,25115,47%. [lpu nposedeHuu KoppensyuoHHo20 aHanusa Obl1o eblseneHo, Ymo obwul
KoaghgpuyueHm koppenayuu MupcoHa mexdy cbisopomoyHol A®IT u cmeneHbro okpawusaHuss A@IT Ha UTX
cocmasun r = +0,0089.

3aknoyeHue. Kpumuyecku ebicokue 3HayeHus A®I1 Kopperupyrom co cmerneHbio OuhghepeHyuposKu
UK. Pesynsmamsi UIX nokasanu, Yymo y 83% 6onbHbix ¢ LK 6 mamonoau4eckux knemkax onpedensemcs
yumonnasmamuyeckasi U s0epHas 3Kcrpeccusi a-chemonpomeuHa, Ymo ceudemerniscmeyem O 8bICOKOU
yyecmeumenbHOCMU MapKepa KacamerbHO OnpedenieHus 3/10Ka4ecmeeHHoCmU. Y4yumbieass omcymemeust
KOPPEnsyUOHHOU €853U, MOXHO MpedrnonoXumb, 4Ymo 3HayeHue cbigeopomoyHol A®[1 He moeym 6bimb
accoyuuposaHbl ¢ OaHHbiMU 3kcripeccuu A@IT npu ummyHo2ucmoxumuu u mMoaym Obimb MPUMEHEHb! Kak
omadernbHoe 3Ha4eHue 01151 duchghepeHyuposku LK.
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Introduction

Liver cancer is currently the second most common
cancer-associated cause of death worldwide [1].
Hepatocellular carcinoma (hepatoma, hepatocellular
carcinoma), a malignant liver tumor originating from
hepatocytes, accounts for up to 90% of all liver cancers
[2].

In recent years, there has been an increase in the
frequency of HCC throughout the world, for example,
more than 600,000 newly diagnosed cases are
recorded annually [3].

According to GLOBOCAN 2018, in the structure
of oncopathology in terms of the incidence of HCC,
it ranks 6th after lung and breast cancer, colorectal
cancer, prostate and stomach cancer, and in terms of
mortality it takes 4th place after lung cancer, colorectal
cancer and cancer of stomach. However, in men, the
incidence of morbidity and mortality from HCC is 2-3
times higher than in women, therefore, the incidence
and mortality rates in men ranked 5th and 2nd,
respectively [4, 5].

The etiology of HCC is multifactorial [6]. The main
reasons for the development of HCC worldwide are
chronic hepatitis (hepatitis B and C virus infections)
and liver cirrhosis [7]. Aflatoxin B1 (AFB1) and chronic
alcohol abuse may also be additional factors [8].

The highest HCC rates are observed in countries
with economies in transition with a low human
development index, for example, in some countries
in Africa (Egypt, Gambia, Guinea) and East and
Southeast Asia (Mongolia, Cambodia, and Vietnam).
In Mongolia, the incidence of HCC is significantly
higher than in any other country [4, 5].

Major risk factors vary by region. In regions with
the highest risk of HCC (China, East Africa), chronic
HBV infection and exposure to aflatoxin are the main
determinants, while in other countries (Japan, Egypt),
HCV infection is considered the predominant cause.
In Mongolia, HBV and HCV infection, coinfection with
HBV with HCV or HBV with a d (delta) agent, as well
as alcohol abuse, are the main risk factors for the
development of HCC [4, 5].

Hepatocellular carcinoma is a serious medical
and social problem in many countries of the world,
including Kazakhstan. In recent years (2013 - 2017)
in the Republic of Kazakhstan there has been an
increase in the incidence of HCC to 5.5 cases per 100
thousand population, and the mortality rate remains
at a high level (about 1000 people annually). In 2017,
82.3% of the observed HCC patients died by the end
of the year. The five-year survival rate was 23.7% [9].

HCC is characterized by an aggressive course, in
most cases, an unfavorable prognosis. The five-year
survival rate for HCC does not exceed 18%, and the
postoperative recurrence rate is about 50% [10].

In recent years, the immunohistochemical (IHC)
research method has been widely used in the diagnosis
of malignant neoplasms. IHC is an informative method
not only in the differential diagnosis of HCC, but also
in determining the degree of histological differentiation
of cancer, which has a prognostic value in the course
of the disease [11].
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Alpha-fetoprotein (AFP) is a glycoprotein produced
by fetal cells of the fetus in the fetal gastrointestinal
tract, liver and yolk sac [12]. The reasons for the
formation of AFP in liver cancer of adult patients
have not yet been established. It is assumed that
embryospecific cells appear in a malignant tumor
with impaired intercellular-matrix interactions and a
reduced level of differentiation of new generations of
tumor cells, which resume the synthesis of AFP [13].

Since the 1970s, AFP has been used as a tumor
marker for the diagnosis of HCC. An increase in the
AFP level by more than 10 g/l was noted in almost
75% of cases with HCC [14]. Serum AFP results are
still considered the most important marker for the
diagnosis of HCC today and, together with ultrasound
techniques, can increase the diagnostic value.
However, its values can be high in some non-malignant
liver diseases (hepatitis, cirrhosis without HCC nodes),
as well as it can be low in some patients with HCC [15].

In addition to the use of serum AFP and ultrasound
as diagnostic tools, there are biological tumor markers
of AFP in IHC that play an important role in the following
aspects: monitoring of treatment outcomes, prognostic
information, and detection of disease recurrence after
removal [16].

The article analyzes the parameters of serum AFP,
the expression of AFP-immunopositive cells depending
on the stage and gradation of HCC, in addition, the
degree of correlation between the values of the two
methods is determined.

Purpose:

Comparative analysis of the level of AFP expression
in IHC, depending on the stage and gradation of HCC,
correlation analysis of serum AFP and the level of AFP
expression of immunopositive HCC cells.

Materials and methods

A total of retrospectively analyzed data from 50
patients with HCC who underwent surgical treatment
(resection, transplantation) at the Syzganov's NSCS in
2014 - 2019. There were 28 men, 22 women, aged 34
to 74 years (average age 49.7 + 0.2 years). All patients
underwent a serological blood test to determine the
AFP level. The postoperative material was subjected
to immunohistochemical examination to determine the
area of staining, the degree and intensity of expression
of AFP-immunopositive cells.

Immunohistochemical study

Paraffin sections were dewaxed and rehydrated
according to a standard technique. The protocol
included preheating to 65 °C, antigen recovery for
20 minutes at a temperature of 97 °C and further
cooling to 65 °C. Then the slides were washed for
1-3 minutes with TBS-buffer (Dako), then staining
was carried out in a Bio-Optica slide master, in
manual mode with FLEX Polyclonal rabbit antibody
by human Alpha-1-Fetoprotein. The Reveal Polyvalent
HRP-DAB Detection System was used to visualize
the immunohistochemical reaction. Sections were
counterstained with Mayer’s hematoxylin; Bio-Mount
balm was used for the conclusion.

Evaluation of the expression of antigens in
IHC studies was carried out according to generally
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Table 1.

Distribution of patients with

HCC by AFP level

Figure 1,2.

HCC neoplastic cells with
pronounced AFP expression.

IHC x 200.

Table 2.

Distribution of the HCC
stage with the degree of
differentiation (gradation)

accepted methods. The intensity and area of staining
was evaluated, the value of staining was determined.
Negative expression was noted as 0; low expression,
1% -10% of the area was marked as «+», moderate
expression, 10% -50% of the area - «++», and high
expression, > 50% - «+++».

The statistical analysis was performed using
Microsoft Excel 2007 software.

When analyzing the level of serological AFP, it was
revealed that in the overwhelming majority of cases (n
= 33) the AFP values were between 10-20 ug/l. At the
same time, a critically high level of AFP (> 1000 pg/l)
was found in 16% of cases (Table 1).

The results of the carried out immunohistoc-
hemical studies showed that in 83% of patients with
HCC, cytoplasmic and nuclear expression of AFP is

Results: determined in malignant cells (Figure 1, 2).
HCC
AFP level, pgl/l

n=50 %

10-20 33 66

20-100 3 6

100-200 3 6

200-500 1 2

500-1000 2 4
»1000 8 16

1. Cytoplasmic expression of AFP

To determine the characteristics of HCC, a
comparative analysis was carried out according
to the stages of the oncological process and the
level of differentiation (gradation). Histological TNM
classification was used to determine the stage of
HCC. It was found that in most cases pT2 (34%), pT3
(32%), pT1 (16%) HCC stages were encountered in

2. Nuclear expression of AFP

our sample. pT3 b and pT4 stages of the oncological
process were detected in isolated cases. According
to the degree of HCC differentiation (gradation),
moderately differentiated HCC was detected in 46%
(23) cases, low-differentiated HCC - in 30%, (15)
cases, and highly differentiated HCC - in 24% (12)
cases (Table 2).

Grsat:gteién n=50 n% n(:: 2 nc=-:‘§3 ngi3 5
pT1 8 16 8 = -
pT2 17 34 2 12 3
pT3 16 32 2 6 8
pT3a 6 12 - 1
pT3b 2 4 - - 2
pT4 1 2 - - 1

The expression level of the AFP marker in the
HCC node was high in 32% (n = 16) cases, moderate
in 46% (n = 23) cases, and in 22% (n = 11) cases,
the expression level of this hepatic glycoprotein was

low or it was not determined at all (table 3). The area
of AFP-immunopositive cells in hepatocellular liver
cancer averaged 37.25 + 15.47%. When analyzing the
level of AFP expression depending on the HCC stage,

BECTHUK XUPYPI'MN KA3SAXCTAHA Ne70 - 2022
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it was revealed that a high level of AFP expression
was observed at pT2 - in 4% (2) cases, at pT3 and
pT3a stages - 12% (6) cases in each, and at pT3b and
pT4 stages - 2% (1) of cases in each. In most cases,

moderate expression of AFP was observed at pT2 and
pT3 stages of HCC (in 24% (12) and 20% (10) cases,
respectively) (Table 3).

Ex‘”e;i:;; Level/ pT1 pT2 pT3 pT3a pT3b pT4
Low 7 3 - - 1 -
Moderate 1 12 10 - - -
High - 2 6 6 1 1

Analyzing table 3, it can be revealed that high
expression of AFP is observed in the HCC stages
starting from pT2, pT3 and ending with pT4. Moderate
expression of AFP is observed at stages pT2 and pT3
in relatively equal amounts. A low level of AFP can
be seen mainly at the pT1 stage. Therefore, it can
be assumed that the expression level increases from
low to high depending on the stage of HCC (from pT2
to pT4). In total, it was revealed: in 46% of cases,

moderate, in 32% of cases, high and in 22% - low
expression of AFP. When analyzing the level of AFP
depending on the gradation of HCC, it was found that, a
low level of expression in 14% of cases out of 24% with
highly differentiated HCC (G1 gradation), a moderate
level of expression in 28% of cases out of 46% with
moderately differentiated HCC (gradation G2), a high
level of expression in 16% of cases out of 30% with
low-differentiated HCC (gradation G3) (table 4).

Expression levell | .50 | o, | 61 | G1% | G2 | G2% |G3 |G3%
Gradation
Low 11 22 14 2 4 2 4
Moderate 23 46 8 14 28 10
High 16 | 32 1 2 7 14 8 16

Therefore, according to the data obtained, it can
be concluded that the level of expression is directly
proportional to the degree of HCC differentiation
(gradation), i.e. with highly differentiated HCC (G1),
the level of expression will be low, and with low-
differentiated HCC (G3), the level of expression will
be high. Correlation analysis revealed that the overall

Pearson correlation coefficient between serum AFP
and the degree of AFP staining on IHC was r = +0.0089,
which corresponds to almost no correlation between
these values (Figure 3). Accordingly, it can be assumed
that serum AFP values will not be associated with AFP
expression data during immunohistochemistry and can
be used as a separate value for HCC differentiation.

*  Serum-—AFP

®  IHC-AFP
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Expression of AFP (IHC)
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Conclusion:

Thus, in a comparative analysis of the level
of alphafetoprotein expression with the stage and
degree of HCC differentiation, the data obtained
showed a relationship between these variables. A
direct dependence of the AFP expression level on the
HCC stage is noted; the expression level increases
from pT1 to pT4. There is also an increase in the
level of AFP expression from more differentiated HCC

BULLETIN OF SURGERY IN KAZAKHSTAN

(highly differentiated) to less differentiated HCC (low-
differentiated).

In our study the correlation analysis between
serum AFP and the level of AFP expression in IHC
revealed a weak correlation in the general cohort.
It can be assumed that serum AFP values cannot
be associated with data on AFP expression during
immunohistochemistry and can be used as a separate
value for HCC differentiation.

Ne70 - 2022

Table 3.

Expression level of

AFP antigen at different stages
of HCC

Table 4.

Distribution of the AFP
expression level by the level of
HCC differentiation (gradation)

Figure 3.

Correlation of serum

AFP parameters and
expression of
AFP-immunopositive cells
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