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ABSTRACT:

Hepatocellular carcinoma (HCC) is the third largest cause of death among all cancer cases in
the world.Moreover, in most cases, it develops against the background of viral hepatitis of the
liver. I should be noted, and the fact that the detection of the later stages of the forecast it
usually unfavorable.This study focuses on AFP, AFP L 3, and PIVKA 11 as oncological
markers of HCC in patients with chronic viral hepatitis. It was found that the use of the
combination of PIVKA Il and AFP increases the sensitivity by 16.6% compared with the use
of AFP alone, which is comparable with the results of all three-tumor markers.
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Abbreviations:

HCC-hepatocellular carcinoma
HCV-Hepatitis C virus

HBV-Hepatitis B virus

HDV-Hepatitis D virus
ELISA-enzyme-linked immunosorbent assay
AFP-a-fetoprotein

AFP L3-a-fetoprotein L 3

PIVKA I1-Prothrombin induced by vitamin K absence-II
CT-Computed Tomography

MRI-Magnetic Resonance Imaging

TNM classification-Classification of Malignant Tumors (Tumor, nodus and metastasis
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l. Introduction

According to GLOBOCAN (oncology database) for 2018, primary liver cancer is the sixth most
common and fourth in the structure of oncological mortality: annually, primary liver cancer
accounts for about 841,000 new cases and 782,000 deaths [1].In the Republic of Uzbekistan, in
the structure of oncological morbidity for 2018, HCC takes the seventh place, with an incidence
rate of 2.6 per 100 thousand people. At the same time, stage 11 and stage IV of the HCC account
for 63.8% of all newly detected cases, while stage | accounts for no more than 2%.It should be
noted that HCC in 80-90% of cases develops against cirrhosis of the liver [15]. This is primarily
because cirrhosis is the result of prolonged liver damage. In addition, in 20% of cases, HCC is
diagnosed with newly diagnosed cirrhosis.Most often, HCC develops against HBV and HCV,
which are detected in 80-90% of patients with HCC against cirrhosis. According to global data,
HBV accounts for about 50% of all cases of HCC.It should be noted that in chronic HBV
infection, the risk of developing HCC increases by 15-20 times. Moreover, in 70-90% of cases,
HCC develops after cirrhosis due to chronic hepatitis B [11]. At the same time, with chronic
HCV infection, the risk of developing HCC is increased by 17 times [3]. And against the
background of cirrhosis of the liver of HCV etiology, the risk of HCC increases annually by 1-
4% [5].

The following findings are sufficient to establish the diagnosis of HCC according to practical
recommendations of the World Gastroenterological Organization: the classic picture with one of
the visual research methods, for example, a large and / or multifocal formation in the liver, as
well as an increased level of AFP (alpha-fetoprotein), against the background of liver disease at
the stage of cirrhosis.The definition of a tumor on ultrasound is operator-dependent and not
always reliable for cirrhosis. Despite the fact that AFP is an inexpensive biomarker, it has
relative sensitivity [2], since it can be increased in chronic liver diseases, pregnancy, and genital
tumors, with active hepatitis and cirrhosis [11]. In most cases (70-80%) at the time of diagnosis
of HCC, the possibility of surgical treatment and liver transplantation has already been missed
and 3-year survival is reduced to 20-40% [16]. More specific for HCC is AFP L 3. However, its
determination is impossible with a low level of AFP and therefore not always acceptable.
Currently, for the diagnosis of HCC, it is also recommended to use PIVKA II, also known as
des-gamma-carboxy-prothrombin, whose level above 10 ng / ml speaks in favor of HCC [12].
PIVKA-II is a pathological inactive prothrombin with insufficient carboxylation due to a post-

translational defect of the prothrombin precursor in primary liver cancer cells [7].

Il. MATERIALAND METHODS.
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All subjects were divided into three groups.

The first group included patients with a diagnosis of HCC associated with liver cirrhosis, HCV,
HBV, HDV etiology.The selection criteria for the patients were the mandatory presence of
volume formation on ultrasound + CT / MRI with histological confirmation of the diagnosis, and
markers of chronic viral hepatitis. The second group included patients with cirrhosis induced by
HCV, HBV and HDV infection without HCC. The selection criteria for this group were the
presence of viral hepatitis markers and the absence of volume formation on an ultrasound scan.

The third group was composed of healthy volunteers.

The study was conducted with the permission of the ethics committee of the Ministry of Health
of the Republic of Uzbekistan.All subjects received written consent to take clinical material
(blood) and publish the results.The diagnosis of cirrhosis was classified according to the Child-
Pugh [14] and patients with HCC on the background of cirrhosis furthermore classified
according to the TNM classification used in our country [17].

In the sera studied, we determined the level of AFP, AFP L3 and PIVKA Il by ELISA on a
Biotek spectrophotometer. Measurements of tumor markers were carried out in the same samples
taken from patients simultaneously. To determine the level of AFP, the “AFP-IFA-BEST” kit of
Vector Best (Russia) was used. To determine the level of AFP L3, we used the ELISA Kit
Alpha-Fetoprotein Lens Culinaris Agglutinin (AAFPL3). To determine the level of PIVKA |1, we
used ELISA KIT Human Protein Vitamin K Absence or Antagonist-11 (PIVKA II) from Cusabio

(USA). The analysis was carried out according to the instructions of manufacturers.
IIl. RESEARCH RESULTS

A total of 88 people were examined. Of these, 30 patients with HCC against cirrhosis of the liver
HBV, HDV and HCV etiology, 30 patients with cirrhosis of the liver HBV, HDV and HCV
etiology without HCC and 28 healthy volunteers.

In the group of patients with HCC, the average age was 58.0 = 5.1 years, in the group of patients
with CP without HCC 56.9 + 4.95 years and in the group of healthy volunteers 56.0 + 5.5 years.

In all three groups, men predominated by gender (Figure 1).
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Figure 1. Distribution of study groups by gender
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All patients with HCC and cirrhosis were tested for viral hepatitis markers, while viral hepatitis

markers were negative in the volunteer group (Figure 2).
Figure 2.Distribution of patients with HCC and cirrhosis by etiological criterion
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In the group with HCC, the level of AFP was within 203.9 = 180.5 ng / ml, was higher than in
the group with cirrhosis without HCC, the level of AFP in which was 19.94 + 13.4 ng / ml. Also,
when comparing the level of AFP in the control group, the level of which was within 2.58 + 1.5
ng / ml, the level of AFP in the group with HCC was significantly higher (p <0.001).However, in
9 patients with HCC, the AFP level was below 10 ng / ml. And in 11 out of 30 patients with
cirrhosis without HCC and in 1 healthy volunteer, the AFP level was higher than 10 ng / ml, that

is,
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Tumorcharacteristics | Number AFP AFP- PIVKA- | AFP, AFP-
ofpatients above L3(> 11(>10 L3 and
20ng/mL | 10 %) ng/mL) | PIVKA-II
combined
TumorStage(TNM)
| 0 (0%) - - - -
T 2(6,6%) 2 2 2 2
I 27(90,1%) 19 16 21 24
vV 1(3,3%) 0 0 0 0
Tumorsize
<2cm 0(0%) 0 0 0 0
2-5cm 3(9,9%) 3 3 3 3
>5cm 27 (90,1%) 18 14 20 23
Tumornumber
Single 20(76,7%) 12 8 14 19
multiple 10(33,3%) 9 9 9 7

above the upper limit of normal.

In the group of patients with HCC AFP L3 exceeded 10% of the main AFP in 18 out of 30
patients, while in the group of patients with cirrhosis in the outcome of viral hepatitis without

HCC and in the group of healthy volunteers, it was within the threshold value.

In the group with HCC, the level of PIVKA Il was within 14.59 + 6.21 ng / ml and was
significantly higher than in the group with cirrhosis without HCC, where the level of PIVKA 11
was 3.73 £ 1.75 ng / ml (p <0.001). Also, when comparing the level of PIVKA Il in the control
group (1.72 £ 1.06 ng / ml), the level of PIVKA Il in the group with HCC was significantly
higher (p <0.001). We conducted an analysis of the results obtained by comparing tumor markers
and their combinations with HCC (Table 1).

Table 1. The sensitivity of the studied markers depending on the characteristics of the

tumor.

AFP-a-fetoprotein; AFP L3-a-fetoprotein L 3; PIVKA-II-Prothrombin induced by vitamin K

absence-Il; TNM- Classification of Malignant Tumors; HCC- Hepatocellular carcinoma.
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The results of our research showed that AFP sensitivity was 70%, specificity 66.7%, AFP L3-
56.6% and 100%, and PIVKA 11 76.6% and 100%, respectively (Figure 3).

Figure 3.Sensitivity and specificity of AFP, AFP L3 and PIVKA I1I.
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In order to increase the effectiveness of the diagnosis of HCC, we compared the use of AFP +
PIVKA Il sensitivity, this combination was 86.6%, specificity 66.7%. The complex use of AFP
L3 + PIVKA Il showed a sensitivity of 76.6%, specificity of 100%. The determination of three
tumor markers AFP + AFP L3 + PIVKA Il showed a sensitivity of 86.6% and a specificity of
66.7% (Figure 4).

Figure 4.The sensitivity and specificity of combinations of tumor markers.
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1VV. Conclusions

As is known, HCC up to 85% of cases develops against the background of chronic viral
hepatitis. In this connection, it becomes necessary to diagnose HCC in patients with this
pathology. Ultrasound is an operator-dependent method and it is not always possible to
determine and differentiate small formations on it. More sensitive imaging methods, such as CT
and MRI, are expensive and have a number of limitations and contraindications. In this
connection, tumor markers are widely used as an additional diagnostic method. In this study, we

evaluated the efficacy of AFP, AFP L 3, and PIVKA 11 in patients with HCC and compared the
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levels of these tumor markers in patients with liver cirrhosis without HCC and in healthy

volunteers.

Currently, AFP is broadly used in Uzbekistan as an oncological marker for HCC. However, in
our study, AFP was increased in patients with hepatic cirrhosis of viral etiology without HCC, as
well as in healthy volunteers. The results of our studies showed that PIVKA-II was a better
marker for diagnosis than AFP. These data are consistent with the work of other researchers [4,
10, 13]. The relatively low sensitivity of PIVKA-II, which is still higher than that of AFP, was
balanced by high specificity (100%). It should be noted that the combination of PIVKA-II and
AFP had a higher sensitivity compared to using only one of the biomarkers. These data confirm
the data of other studies showing that PIVKA-II and AFP are mutually complementary tumor
markers [6,9,18,19], and this is associated with different ways of their formation. The results of
our study showed that the sensitivity of the combination of AFP and PIVKA 1l is identical to the
use of all three markers (AFP + AFP L3 + PIVKA Il). These data are consistent with the work of
other researchers [4,10,13].As for AFP L 3, it should be noted that its level directly depends on
the level of AFP.In this regard, the use of two AFP and PIVKA Il markers is most optimal, while
the use of AFP L3 can only be recommended if the AFP level is above 30 ng / ml, with a

negative PIVKA Il and a questionable ultrasound picture.

Despite the fact that AFP showed less sensitivity than PIVKA I1. However, the combination of
AFP + PIVKA 1l proved to be the most effective in the diagnosis of HCC, which is consistent

with the data of Japanese authors [8].

Determination of the levels of AFP and PIVKA-II in blood serum is most suitable for routine
diagnosis and screening of the population, since it requires a small amount of serum, simple

enough and quick to complete.

The study showed that the determination of tumor markers of HCC is a promising method for the
diagnosis of early detection of primary liver cancer. The advantage of this method is low
invasiveness, relative prostate and a high level of informational content (up to 86.6%). The
introduction of this diagnostic method in everyday practice will significantly increase the early
diagnosis of HCC in Uzbekistan, which, in turn, will reduce disability among this category of

patients, improve survival and quality of life.
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