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ABSTRACT

Relevance: Hepatocellular carcinoma (HCC) ranks sixth among the most common malignant neoplasms in the world and accounts
for about 5.6% of all human malignant neoplasms. Despite encouraging progress in the diagnosis and treatment of HCC, the prognosis
remains unsatisfactory, i.e., with a 5-year overall survival rate below 10.3%. However, the survival rate can reach 50-74% if early
detection and therapeutic intervention are carried out on time. However, unfortunately, about 50% of HCC cases are diagnosed at a

late stage.

The protein induced by the absence of vitamin K or antagonist-1I (PIVKA-II), also known as Dez-y-carboxyprothrombin (DCP), is
another marker specific to HCC. In several studies, elevated PIVKA-II serum levels were associated with HCC. Many authors have proven

the PIVKA-II applicability for HCC monitoring.

This study aimed to compare the efficiency of alpha-fetoprotein and des-gamma-carboxyprothrombin serological markers in HCC.

Methods: The study included reviewing published articles on the causes of HCC and analyzing literature to compare cancer markers’
efficacy, including PIVKA-II and alpha-fetoprotein (AFP), in detecting HCC.

Results: The published results evidence an important role of PIVKA-II in HCC early detection since PIVKA-II elevation in risk-group
patients predicts HCC development in two years. Higher PIVKA-II levels can indicate a bigger tumor or a higher clinical stage. Besides,
HCC patients with metastasis to the [ymph nodes and distant metastasis had much higher PIVKA-II levels than non-metastatic patients. So,
high PIVKA-II levels can, to a certain extent, reflect poor prognosis in HCC patients.

Conclusion: The reviewed publications report much higher PIVKA-II serum levels in patients with HCC than in patients with benign
liver diseases or healthy people. Besides, PIVKA-II has a higher diagnostic capacity than AFP due to its higher levels, sensitivity, and
specificity. Thus, we can expect high sensitivity and efficiency of the PIVKA-II tumor marker in early HCC diagnostics.
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Introduction: Hepatocellular carcinoma (HCC) is the most
common primary liver tumor with an aggressive course and
adverse prognosis. In the case of late diagnosis and untime-
ly treatment, the 5-year survival rate is below 15% [1]. HCC
ranks 5" among the most common malignant tumors and
2nd in cancer mortality [2]. According to GLOBOCAN 2018,
Kazakhstan ranks second and third in HCC incidence and
mortality among Central Asian countries [3]. The highest HCC
incidence and mortality are observed in the West Kazakh-
stan, Kyzylorda, and East Kazakhstan regions in Kazakhstan.
In men, HCC incidence and mortality are twice higher as in
women. HCC incidence is significantly higher in men aged 50
to 74 and women aged 55 to 79 with viral hepatitis C [4].

Due to the absence of clinical symptoms at early stag-
es, 60% of patients are diagnosed late, often against the
background of multiorgan metastasis [1, 4]. However, in
early detection, the prognosis is relatively good, and the
5-year survival exceeds 70% [4-5].

There are several hypotheses for HCC carcinogenesis,
but the viral theory is still dominant. Thus, the hepatitis B
virus (HBV) initiates the disease development by incorpo-
rating the viral genome into the host cells of DNA, lead-

ing to translocation, point mutations, and deletions in
the embedding of the virus genome. In this case, the he-
patocyte DNA is reconstructed with an increase in tissue
malignancy due to lower cell differentiation. The Hepa-
titis B surface antigen (HBsAg) suppresses the apoptosis
gene p53, which is responsible for cell division suppres-
sion, leading to uncontrolled cell division. Commonly,
hepatocytes express a transforming factor that induces
apoptosis. In hepatitis, tumor cells lack the transforming
factor a, which is suppressed by HBsAg, which leads to
cell cycle disruption [6].

The prevalence of viral hepatitis B from screening in
2012 in Kazakhstan was 16.3 per 100,000 population [6].
Serological signs of past or current HBV infection are de-
tected in about 1/3 of the global population, and 350-400
million people are chronic carriers of HBsAg [3].

The hepatitis C virus supports degenerative and
necrotic hepatocyte activity. HCC is more common in pa-
tients with 1b genotype chronic viral hepatitis C, as NS5A
1b genotype HCV blocks interferon-dependent protein ki-
nase, typically providing antiviral activity and tumor sup-
pression. In addition, HCC can occur against congenital
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liver diseases, such as hemochromatosis, a-1-antitrypsin
deficiency, and tyrosinemia. Patients with these patholo-
gies have mutations in hepatocytes genes responsible for
DNA repair, cell division control, and cell apoptosis [7].

Viral hepatitis Cis the leading cause of HCC in Japan, the
United States, Latin America, and Europe. Every year, 2-8%
of patients with chronic hepatitis C and diagnosed liver cir-
rhosis develop HCC. In Japan, current HCC mortality is more
than threefold higher than in the mid-1970s [8, 9].

More than 6,000 cases of chronic viral hepatitis are
registered annually in Kazakhstan. Of them, chronic viral
hepatitis B accounts for 48%, and chronic viral hepatitis C
makes up 52% of cases. The highest incidence of viral hep-
atitis established forms (about 87%) is registered at 30 to
60 years [7].

The third most common cause of HCC is liver alcoholic
cirrhosis. In the U.S., HCC occurs in 15% of patients who con-
sume alcohol regularly and in large doses. The main factor
leading to HCC is the inflammatory process in the liver, ac-
companied by oxidative damage to hepatocytes [7].

Risk factors for developing HCC include:

— HBV+HCV co-infection, which increases the cumulative
risk of developing HCC by 35%. HBV infection itself can lead
to malignancy, even without liver cirrhosis. The five-year HCC
cumulative risk in these patients ranges from 10% in the West
to 15% in countries with high HCV prevalence [10];

- HCV infection, which is present in every third patient
with HCC [7].

A literature review was conducted to determine the
PIVKA-II efficiency as a tumor marker since early diagnosis
increases the HCC treatment efficacy. The HCC prognosis
depends on the tumor stage. If liver cancer is detected ear-
ly, therapy after liver resection or transplantation can im-
prove survival rates by up to 70%. However, only palliative
treatment is available in advanced malignant processes,
increasing patient survival by no more than one year [11].

The study aimed to compare the efficiency of alpha-fe-
toprotein and des-gamma-carboxyprothrombin serologi-
cal markers in HCC.

Materials and methods: The study included reviewing
published articles on the causes of HCC and analyzing lit-
erature to compare the efficacy of tumor markers, includ-
ing PIVKA-Il and alpha-fetoprotein (AFP), in detecting HCC.
The sources published in English over the last five years
were obtained from PubMed and Scopus databases; the
review also involved domestic publications and cases in-
teresting for evaluating the tumor markers’ efficacy from a
2004 publication.

Results: Although the serum AFP is the most studied
HCC marker and is considered the gold standard against
which other markers are compared, about 30% of patients,
especially in the disease’s early stages, had an average AFP
level [12]. Elevated AFP is sometimes observed in patients
with liver cirrhosis or chronic hepatitis [13]. Ultrasound is
an essential diagnostic tool, but its effectiveness depends

on the operator’s experience [12]. Accordingly, the signif-
icance of other biomarkers in diagnosing HCC, including
PIVKA-II, needs to be investigated.

Currently, extrahepatic HCC lesions or multifocal tumor
growth at the diagnosis is recorded in about 15% and 75%
of cases, respectively. In addition, randomized controlled
studies have shown that with an adequate screening at
least twice a year, deaths decrease by 37% [12].

Screening methods include ultrasound, computed to-
mography, magnetic resonance imaging, and serological
markers. In addition, we can increase the proportion of diag-
nosed HCC patients at an early stage and thereby increase
treatment efficiency using PIVKA-Il as a tumor marker.

AFP is a glycoprotein produced in the fetus’s embryon-
ic yolk sac, liver, and intestinal epithelium. This protein has
a molecular mass of about 70,000 daltons and a half-life of
5-7 days. In the fetus, it performs the adult albumin func-
tions: it transports certain substances necessary for the de-
velopment of the fetus, binds estrogens, limiting their ef-
fect on the developing body, and protects against adverse
impacts of the mother’s immune system [13].

The reasons for AFP formation in adult patients with
liver cancer have not yet been established. Embryo-specif-
ic cells are assumed to appear in a malignant tumor due
to a violation of intercellular-matrix interactions. Thus, low
differentiation of a new tumor cell generation resumes the
process through AFP synthesis [14].

AFP has been used as a marker for diagnosing HCC
since the 1970s. An increase in AFP levels of over 10 ug/L
was observed in almost 75% of HCCs [15]. Serum AFP anal-
ysis is still considered the most critical marker for HCC di-
agnosis. This method can be used in conjunction with ul-
trasonography to increase diagnostic value. However, AFP
values may be high in some non-malignant liver diseases
(hepatitis, cirrhosis without HCC nodules) and low in some
patients with HCC [16].

One of the new markers is des-gamma-carboxypro-
thrombin (DCT). Its level is increased in 67% of HCC pa-
tients and only 8% of patients with small tumors (<2 cm).
This marker, also known as PIVKA-II (vitamin K deficien-
cy or antagonist-Il induced protein), is a pathological in-
active prothrombin with insufficient carboxylation of 10
glutamic acid residues on the N-terminus, resulting from
a post-translational defect of the prothrombin precur-
sor in HCC cells. Desacarboxylated prothrombin is func-
tionally defective due to the inability to bind calcium
and phospholipids. In the case of malignant transforma-
tion in hepatocytes, the vitamin K-dependent carboxyl-
ation pathway of y-glutamic acid is disrupted, leading to
des-gamma-carboxyprothrombin (DCT) formation. Typi-
cally, PIVKA-Il is absent in human serum. PIVKA-II effective-
ly increases the detection rate of hepatocellular carcino-
ma so that it can be used as an adjunct to AFP. PIVKA-II
is also used in the prognosis of hepatocellular carcinoma.
If HCC is present, the level of this protein is much higher
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than in patients with chronic hepatitis or liver cirrhosis. It
has previously been argued that the sensitivity of the DCT
depends on the tumor size. For example, in the case of a
neoplasm larger than 5 cm, it is comparable to the sensi-
tivity of AFP [17]. For the first time in 1984, Liebman et al.
described a high level of PIVKA Il in patients with initially
diagnosed HCC and its recurrence. Some researchers be-
lieved that PIVKA-Il was superior to AFP and could replace
it in diagnosing HCC [16], but most studies did not come
to that conclusion. They suggested that the combined de-
tection of PIVKA-Il and AFP could improve HCC diagnostics
compared to using each biomarker separately [18].

Recently, much attention has been paid to the diagnos-
tic role of PIVKA-II. Typically, vitamin K is necessary for syn-
thesizing blood coagulation factors I, VII, IX, and X in the
liver. The absence of vitamin K or the presence of antago-
nists suppresses the activity of vitamin K-dependent car-
boxylase, leading to impaired carboxylation of the N-ter-
minal glutamic acid residues of blood coagulation factors.
This abnormal coagulation factor cannot function as a
blood clotting and is known as vitamin K deficiency pro-
thrombin or antagonist-Il (PIVKA-II) [19].

In 2009, the Japanese physicians M. Kobayashi, K. Ike-
da, Y. Kawamura, et al. showed that serum levels of PIV-
KA-Il in HCC patients were significantly higher than in
patients with benign liver diseases or healthy people.
Moreover, the diagnostic ability of PIVKA-II was higher
than that of AFP. PIVKA-II showed higher values and great-
er sensitivity and specificity than AFP, as indicated by di-
agnostic efficacy indicators [17]. A specific increase in PIV-
KA-Il in HCC showed PIVKA-II as a potential HCC marker.
Some researchers suggested that the increased PIVKA-II
levels could be caused by abnormal enzymes associated
with vitamin K metabolism and generated during malig-
nant hepatocyte transformation [18].

The studies of tumor markers showed the possibility of
using PrEP for early HCC diagnosis since an increase in PrEP
was observed in 67% of HCC patients. As we know, early
diagnosis of HCC increases the survival rate by up to 70%.

PIVKA-II could play an important additional role for AFP,
so combining PIVKA-Il and AFP is more desirable. Some re-
searchers evaluated the diagnostic value of PIVKA-Il in the
AFP-deficient group. In the study, PIVKA-Il showed a mod-
erate diagnostic ability for AFP-negative HCC patients,
which once again proved the additional role of PIVKA-II for
AFP in HCC diagnostics [18-20].

According to the articles presented in the review, PIV-
KA-Il is more effective in HCC than other tumor markers.
The collected data also suggest that PrEP with AFP might
be the most efficient tumor marker.

According to the reviewed publications, a high PIVKA-II
level in patients at risk indicates the development of HCC
after two years. A higher PIVKA-II concentration may indi-
cate a larger tumor volume and a higher clinical stage. Be-
sides, HCC patients with metastasis to the lymph nodes

and distant metastasis had much higher PIVKA-II levels
than non-metastatic patients [21]. So, high PIVKA-II levels
can reflect poor prognosis in HCC patients [22, 23].

Discussion: Thus, the diagnostic value of PIVKA-II is
debatable. A correlation between PIVKA-II and AFP and
whether PIVKA-Il can completely replace or supplement
the role of AFP in diagnosing HCC [20]. In addition, the re-
lationship between PIVKA-Il and clinical pathological char-
acteristics, as well as the role of PIVKA-II in assessing HCC
therapeutic effects, are yet to be studied. These results
may contribute to a better understanding of PIVKA-II sig-
nificance in HCC.

The relationship between PIVKA-Il and HCC progression
and prognosis has been studied. Thus, in 2017, Chinese re-
searchers analyzed clinical and pathological characteristics,
including sex, age, tumor size, number and stage, metas-
tases, general classification, differentiation, and complica-
tions in HCC patients, and found that serum levels of PIV-
KA-II positively correlated with tumor stage and size. This
suggests that PIVKA-Il may play a role in predicting disease
severity. A total of 1,016 HCC patients were detected us-
ing PIVKA-Il in this study. Using the PIVKA-Il tumor mark-
er helped identify patients with primary tumors (88.7% of
all examined patients); 61.3% of them had HCC metastases.
PIVKA-II levels were significantly higher in patients with an
advanced stage (4,650.0 mlU/mL, 667.0-33,438.0 mIU/mL)
thanwithanearlystage (104.5mlU/mL,61.0-348.8 Mme/mL,
P<0.001). PIVKA-II levels were significantly higher in the re-
lapse group than in the recovery group (P<0.001). A total of
1,054 PIVKA-lI-positive patients without HCC were select-
ed. Most of them had liver cirrhosis (46.3%), followed by
hepatitis (20.6%) and benign nodules (15.3%).

Several studies of PIVKA-Il have mentioned its role in as-
sessing the treatment effect. Analysis of changes in serum
levels of PIVKA-Il in HCC patients treated surgically showed
a significant difference in serum levels of PIVKA-II in HCC
patients before and after surgery. This suggests the possi-
bility of using PIVKA-Il as an indicator for assessing the ther-
apeutic effects of liver cancer surgery. In addition, changes
in PIVKA-II levels after surgery were more significant than
changes in AFP levels, which may be due to a shorter serum
half-life of PIVKA-II (40-72 h) than that of AFP (5-7 days) [24,
25]. This evidence suggests that PIVKA-Il may better reflect
the treatment effects of liver cancer surgery.

Thus, PIVKA-II can be considered a promising biomark-
er for diagnosing HCC. However, most studies have shown
no correlation between PIVKA-Il and AFP in HCC, and some
have shown little correlation.

Conclusion: The presented literature review on labora-
tory diagnostics of HCC and the use of PIVKA-Il as a screen-
ing biomarker showed the relevance and timeliness of
PIVKA-Il determination in HCC and its significance in this dis-
ease diagnosis and prognosis. For the first time, this meth-
od was introduced into clinical diagnostics at the «National
Scientific Center of Surgery named after A.N. Syzganov» JSC
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at the end of 2021. Currently, the material is being collect-
ed for a complete analysis of the use of PIVKA-Il in HCC. We
hope to obtain and publish statistically reliable and scientif-
ically based HCC diagnosis and prognosis results.
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AHJATIIA

TI'EINATOHEJIIOJIAPJIBIK KAPHUHOMAZJIAFBI PIVKAII OHKOMAPKEPIHIH POJII:
9/IEBUETKE IOJIY

A.T. Ayoaxuposa'?, I.b. A6ounosa', A.H. Hypzanuesa', I K. A6ouzanuesa’, E. Cepixynw', A./l. Baiiuanosa’

'«A.H. Cbli3raHoB aTblHaarbl ¥NTTbIK FolNbIMY XMpyprisst opTanbiFbiy AK, Anmatsl, KasakctaH Pecnybnukacsl;
2«Ka3ak OHKOMOrIst XaHe paanonorist FbinbiMu 3epTTey MHCTUTYTbI» AK, Anmatel, KasakctaH Pecnybnukach

Oszexminizi: cenamoyennonsipavik kapyunoma (I'LK) aremoeei ey kon mapanean kamepai icikmepoiy apacblHOA AlmblHUbL OPbIH AlA0bl HCOHE
adammubvly bapavik Kamepai icikmepiniy 5,6%-vin Kypaiiosl. LIKB ouacnocmukacst men emoeyoeei ymim kymmipemin npoepecke Kapamacma, 60.-
HCaM KAHA2AMMAHAPTIBIKCHL3 O0IbIN KANYOd, S2HU 5 HCLIObIK, dHcannsl omip cypy oeneeii 10,3%-0an momen. Anaiioa, ezep epme aHbiKmMay sHcoHe
eMOIK apanacy yakmulivl dcypeiziice, omip cypy oeneetii 50-74% ocemyi mymxin. bipak, oxiniwxe opail, LIKB scazoaiinapvinoiy wiamamen 50%-v

Kewr camuvlcblHOa OUAeHO3 KOUbLIAObL.
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3epmmey makcamor: I'L{K dicanvinoazvl anvgha-ghemonpomeun sicome 0ec-eamma-kapooKcunpompomOuH cepoiocusiivl MapKepiepiniy muim-
Oiniein canbicmuipy.

Qoicmepi: ckpunune, YIbMpaoblobICbIK 3ePMMey, 2enamoyeiiouspibIK, KApYUOHOMAHbL epme OUASHOCIIUKANAY YUliH OHKOMApKepepOi KONOAHY.

Homuoicenepi: onkomapkepiepee scypeizineen sepmmeyiep Kesinoe oec-eamma-kapooxkcunpompombun (JKII) naiioanany xesinde Oeyeelliniy
arcozapuinayel I'LIK-men ayvipamoin naykacmapowiy 67 %-binda 6aiikaiamuii epme OUAZHOCMUKA Jicyp2izyee 6oaamvinobievt aman omindi. I'ena-
MOYENIONAPIBIK KAPYUOHOMAHBL epme OUAZHOCIUKANAY Ke3iHOe 613 biiemindell, nayuenmmepoiy emip cypy oeneeiii 70%-2a oetiin apmaowi. DCP
PIVKA-II peminode oe benzini (K 0opymeni nemece anmazonucm-1I 6oamayvinan myvinoazan axywis).

Kopvoimuinow: K oopymeni nemece anmazonucm-1I (PIVKA-II) 6onmayvinan myviHOazan aKyvl3, COHbIMEH KAmap 0e3-y-kapooKcunpompom-
oun (DCP)-6yn I'l[K-2e mon maewt 6ip mapkep. Capuicyoazel PIVKA-II oeneetiinin scoeapwinayvr I'LIK-men 6atinanvicmol 6oramoin 3epmmeyiep
oap. Kenmezen sepmmeynep PIVKA-II I'l{K-nel baxvinay yuiin KOIOAHbLIAMBIHbIH HCOHE YCHIHBICINA YCbIHbLI2AHBIH KOPCEMMI HCANOHObIK 6aybip
Kozamvl, PIVKA-II buomapkepiniy aHbiKmamacsl 6me Jeakcobl HOMudiceepee KoJl dcemrizyee MyMKIHOIK 6epeoi.

Tyiinoi co30ep: cenamoyeanionapibli KapyuHoma, akyvls, 6ayvip, buomapkep, capuicy.

AHHOTAIUA

POJIb OHKOMAPKEPA PIVKA-II TIPU TEMTATOIEJIIOJIIPHON KAPIIMOHOME:
OB30P JIMTEPATYPBI

A.T. Ayoaxuposa'?, I.b. A6ounosa', A.H. Hypzanuesa', I'.K. A6ouzanuesa', E. Cepuxynn', A./l. Baituanosa’

'AO «HaumoHanbHbIl HayuHbI LeHTP xvpyprun um. A.H. CbiaraHosa», Anmatsl, Pecnybnvka Kasaxctah;
A0 «Kasaxckuit Hay4Ho-1CCren0BaTENbCKIA IHCTUTYT OHKOMOrMKM 11 papmonorvny, Anmatel, Pecnybninka Kasaxctax

Axkmyanvnocmy: I'enamoyennonspuas kapyunoma (I'LJK) 3anumaem wecmoe mecmo no pacnpocmpaHeHHoOCmu Cpeou 310Ka4ecmeenHbix
HO0B800OPA306aHUIL 8 MUPE U COCMAsAen 0Ko0 5,6% cex 310Kka1ecmeenblx Ho80obpazosanuil yerogexa. Hecmomps na obnaoescusarowuii npo-
epecc 6 ouaznocmuxe u aevwenuu I'L[K, npoenos ocmaemcs Hey0o6emeopumenbHulM, NOCKOALKY S-emHsa 00Was 6bIICUBAEMOCTb He Npegbluiaen
10,3%. Oonako npu pantem GbisAGICHUL U CBOCBPEMEHHOM Je4eOHOM BMeulamenbcmeae 8blcusaeMocms modcem docmueams 50-74%. K coorcane-
Huto, okono 50% cayuaes I'LIK ouaenocmupyemcs na no3oHeii cmaouu.

benox, unoyyupyemoiii omcymemeuem eumamuna K unu anmazonucmom-11 (PIVKA-II), maxoice uzeecmuulil Kaxk 0e3-y-kapookcunpompomouH
(AKTI), asnsemcs mapkepom, cneyugpuunvim 0as LK. Ecmb uccredosarnus, 20e nogvluiennblii ypogens PIVKA-II 6 coisopomie 6wvin céazan ¢ I'I[K.
Mnozeue agmopul nokazanu, umo PIVKA-II npumenum ons nabooenus sa I'LIK.

Lens uccnedosanun — cpasuenue s¢hpexmusnocmu cepoIocUtecKux MapKepos arb@a-ghemonpomeuna u oec-2amMma-KapoOoKCunpompom-
ouna npu I'lIK.

Memoowt: Buvln nposeden 0030p onyobIuKo8aHHuIx cmameii 0 npuyuHe 603HukHosenus I'LIK u ananus numepamypuvix OauHbiX 0151 CPABHEHUs
aghhexmusHocmu OHKOMApKeEpos, 8 uacmuocmu cepeonoudecko2o mapkepa PIVKA-II u arvgpa-hemonpomeuna (A@II), 6 onpeoerenuu I'I[K.

Pesynemamor: OnybruxosanHvle OaHHble NOKA3BIBAION BANCHYIO poib oHkomapkepa PIVKA-II ona pannei ouaenocmuku I'L[K, nockonvky
nosvienue yposus PIVKA-II y nayuenmos uz epynnul pucka sigisemcsi unouxamopom pazeumus I'LIK uepes osa 2o0a. bowee svicokas konyen-
mpayus PIVKA-II moscem ykazvieame Ha 0016wt 06vem onyxoau u 0oee 8blcoKVio KiuHuyeckyio cmaouio. Kpome moeo, yposnu PIVKA-II y
nayuenmos ¢ I'LIK ¢ memacmaszamu 6 rumghamuueckue y3ivl U OMOAICHHLIMU MEMACMA3amu ObLIU 3HAYUMENbHO Bbllle, YeM y Nayuenmos bes
Memacmaszoe, nosmomy evicoxkas konyenmpayus PIVKA-II modcem 6 Hekomopoil cmenenu ompasxcams nioxoil npoeros y nayuenmog ¢ I'I{K.

3axnrouenue: Coznacro éxnouénnvim 6 ananusz nyonuxayusm, yposuu PIVKA-II 6 coiéopomke y nayuenmos ¢ I'LIK 6vinu 3nauumensro evlue,
uem YposHuU, Habndaemble y NAYUEHMOE ¢ 00OPOKAYECMBEHHbIMU 3a00e8AHUAMU NeYeHU U Y 300po8biX Ntodell. boree mozo, ouacnocmuueckas cno-
coornocms PIVKA-1I sviute, uem y ADII: PIVKA-II nokasan bosee 8blcokue 3Hauenus u O0abULYIO 4y8CmEUumeibHocms u cneyuguunocme, yem y ADII.
Taxum 0bpazom, MOHCHO NPEONOTONHCUMD 8bICOKYIO HYECMEUMENbHOCb U 3hpexmusnocmyb onkomapkepa PIVKA-II npu panneii ouaenocmuxe I'L[K.

Kniouesvie cnosa: cenamoyennonspuas xapyunoma (I'L[K), 6enox, neuenn, buomaprep, coisopomxa.
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