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Aim: to assess the prevalence of hepatocellular carcinoma in patients at moderate and high risk in the Krasnoyarsk
Territory during screening activities carried out by the oncology service.

Materials and methods. To implement a risk-based approach, the study included men and women aged 40—
70 years with F3—F4 fibrosis or cirrhosis of the liver, regardless of etiology, who signed an informed consent to par-
ticipate in the study and those with a previously diagnosed hepatocellular carcinoma. The development program and

routing algorithms were developed by the Interdisciplinary Society of Liver Tumor Specialists and approved by the

Ministry of Health of the Krasnoyarsk Territory. The screening was conducted at the Krasnoyarsk Regional Oncolo-
gy Dispensary. Methods used: a questionnaire to collect information about risk factors (the presence of cirrhosis,
its causes, concomitant diseases, bad habits); blood sampling to determine the level of AFP (alpha-fetoprotein) +
PIVKA-II (protein induced by vitamin K absence or antagonist-Il) (Cobas, Roche, Switzerland); the use of the GAAD al-
gorithm, combining gender, age, AFP and PIVKA-II levels with further risk stratification for differentiation of risk groups;

instrumental diagnosis — MRI with hepatospecific contrast (gadoxetic acid). The data was processed using Statistica

and StatTech statistical packages. The normal distribution was evaluated using the Shapiro — Wilk and Kolmogorov —
Smirnov criteria. The results are described by averages, standard deviations, median, and quartiles.

Results. A total of 746 patients took part in the risk-oriented early diagnosis program; hepatocellular cancer was de-
tected in 14 patients, with 50 % of cases occurring at early stages (I-Il), indicating the high sensitivity of the chosen

approach. The detection rate of malignant tumors during the conducted measures was 1.88 %. The pilot screening

project influenced the unification of specialists into a multidisciplinary team, which in turn contributed to an increase

in the number of surgical methods for treating hepatocellular carcinoma by 16.5 % and the number of liver biopsies

by 33.2 %.

Conclusions. The introduction of a risk-based approach for a high-risk group using more sensitive diagnostic meth-
ods helps to increase the proportion of early stages and timely initiation of specialized treatment. The GAAD cal-
culator is an effective method for identifying a high-risk group for hepatocellular carcinoma, where the use of MRI

is justified as a sensitive method for early diagnosis of liver cancer.
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Llenb: oueHNTb PacrnpOCTPAHEHHOCTb remnaToLe/UIoIIPHOr0 paka y naluMeHTOB rpyrmbl YMEPEHHOr0 1 BbICOKOrO
pucka Ha TeppuTopumn KpacHospcKoro kpasi B Xo4e NpOBEAEHUS CKPMHMHIOBbIX MEPOMPUSTAN, MPOBOAMMbIX OHKO-
JIOTNYECKOW CNyX60i.
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Martepuansl u metoabl. [Ing peanvsaumm pycK-OpUEHTUPOBAHHOIO NOLAXO0Aa B UCC/IE0BaHNE BKITIOYEHbLI MYX-
YMHBI 1 XeHLLMHbI B Bo3pacTe 40-70 net ¢ prbposom F3-F4 nnv umppo3om nevyeHn He3aBMCKMMO OT 3TUOJIOMM,
noanvcasLwie MHOGOPMMUPOBAHHOE COrlacne Ha yjyacTue B UCCeoBaHun, 1 nnua ¢ paHee yCTaHOBJIEHHbIM Ana-
rHO30M renaTouesionsapHoro paka. MNporpamma pa3paboTky 1 anropuTMbl MapLUpyTU3aLmm pa3pabdotaHbl Mex-
OVCUMNIMHAPHBLIM 0BLLECTBOM CMNeunanMcToB Mo OnyXosisiM NevYeHn 1 ogobpeHsl MMHMCTEPCTBOM 34 paBOOXPaHe-
Hua KpacHospckoro kpasi. CkpuHuHE npoBoamnca B KpacHOSAPCKOM kpaeBOM OHKoaucnaHcepe. Mcnonb3yemble
METO[bl: aHKeTUPOBaHue Ay cbopa ceeaeHuin 0 pakTopax pucka (Hanmumm Lmppo3a, ero NpuyYnHax, ConyTCTByo-
X 3aboneBaHnsx, BpeaHbIX MPUBbIYKaXx); 3a00p KPoBM A58 onpeaeneHus yposHsa ADI (anbda-peTonpoTenHa) +
PIVKA-II (6enka, HOyLMPOBAHHOrO OTCYTCTBMEM BuTaMmnHa K unn ero aHtaroHuctom-ll) (Cobas, Roche, Llseii-
Lapwusi); npumeHeHve anroputma GAAD, codeTatolero B cebe nos, Bo3pacTt, ypoBeHb ADI n PIVKA-II, ¢ panbHei-
wen ctpatudunkaumen pucka onga gubdepeHumaumm rpynn pucka; MHCTpyMeHTanbHasa gnarHoctuka — MPT ¢ re-
nartocneunduyHbIM KOHTPacTOM (rafokceToBas kucnota). JaHHble obpabaTtbiBany CTaTUCTUYECKUMY NakeTamu
Statistica n StatTech. OueHnBanu HopmanbHOE pacnpeaeneHme ¢ NOMoLLbo Kputepues Lannpo — Yunka n Kon-
Moroposa — CMupHoBa. Pe3ynbratbl onMcaHbl CpegHUMN BENNYMHAMU, CTAaHAAPTHLIMU OTKIIOHEHUSMUW, MEOVIAHOM

N KBAPTUJISAMW.

Pe3ynbraTbl. B pyck-OpMeHTUPOBAHHOW NPOrpaMMe PaHHEN OMArHOCTUKN MPUHSAW ydacTue 746 nauueHTosB, re-
naToLLe/UONSAPHbIV pak Obi BbisiBfieH y 14 nauumeHToB, npuyem B 50 % cnyyaeB — Ha paHHux ctagusx (I-I1), uto ro-
BOPUT O BbICOKOI YyBCTBUTEJNIbBHOCTU BbIOPAHHOIro noaxona. Yacrtota BbISBASEMOCTU 3/10KAYECTBEHHbIX OMyXOsei
npuv NPoBeAEHHbIX MeponpusaTusix coctasunia 1,88 %. MNMUAOTHBIN NPOEKT MO CKPUHWHIY NOBAUSN HA 06beaHEeHne
CMNeLUnanncToB B MyJIbTUAVNCUUIMIIMHAPHYIO KOMaHAy, 4TO B CBOIO O4epenb CrOCOOCTBOBASIO YBEIMYEHUIO KONYE-
CTBa XMPYPrnMYeckrnx MeToA0B JIeHeHUs renaTouesionspHoro paka Ha 16,5 %, konnyectsa GMoONCUli nevyeHn —

Ha 33,2 %.

BbiBOAbI. BHEApPEHME PUCK-0PMEHTUPOBAHHOMO NOAX04a AJ1S BbICOKOW FpyMrbl pyUcka ¢ npuMeHeHnem bosee YyB-
CTBUTEJIbHLIX METOA0B AMArHOCTUKN CMOCOOCTBYET YBEIMYEHWNIO OOSIN PAHHUX CTaAMii M CBOEBPEMEHHOMY Havany
cneuvanusanpoBaHHOro neveHus. Kanbkynatop GAAD gaBnsaetcs addEeKTUBHBIM METOAOM BbISIBIEHUS FPYMMbl Bbl-
COKOro pucka passBuUTuS renaTtouesuiioNIapHOro paka, rae onpasnaHo ncnosibdoBaHne MPT kak 4yBCTBUTENILHOTO

MeTOoa paHHel AMarHoCTUKM paka rnedYeHmu.

KnioueBbie cnoBa: renatoLeonsapHbIi pak, MLUP, pak nevyeHn, CKpUHMHI, paHHAs OnarHocTuka, kanbkynsatop GAAD
KoHdnukT HTEepecoB: aBTopbl 3a8BASI0OT 00 OTCYTCTBUN KOHMINKTA UHTEPECOB.

Ana uutupoBaHusa: 3ykoB P.A., Komuccaposa B.A., CadoHues W.M., Ctoan A.A., TuxoHosa E.M., Bpenep B.B. Puck-
OPUEHTUPOBAHHbIA CKPUHUWHI renaTouesiioNgpHOro paka B KpaCcHOAPCKOM Kpae: nepBblie pe3ynbraTbl. POCCUNCKNIA XypHan ra-
CTPO3HTEPOSIOrNN, renaTosnorum, kononpokrtonornn. 2025;35(5):49-60. https://doi.org/10.22416/1382-4376-2025-35-5-49-60

Introduction

Hepatocellular carcinoma (HCC) is the most
common primary liver tumor (80—85 % of all
cases). According to the International Agency
for Research on Cancer, in 2022, malignant neo-
plasms of the liver and intrahepatic bile ducts
ranked sixth in prevalence and third in mor-
tality among all malignant neoplasms. In 2022,
over 850,000 new cases and more than 750,000
deaths associated with this pathology were re-
corded worldwide [1]. In the Russian Federation,
a steady increase in the incidence of malignant
liver neoplasms is observed. Thus, from 2014 to
2023, the absolute number of newly detected cas-
es increased by 43.6 % (from 7,252 to 10,412 cas-
es), the incidence rate increased by 43.5 % (from
4.96 to 7.12 per 100,000 population), while the
proportion of cases detected at stages ITI-IV de-
creased by only 4.6 % (from 82.0 to 78.2 %), and
first-year mortality after diagnosis decreased by
15.4 % (from 41.5 to 35.1 %) [2—6].

In Krasnoyarsk region, over the same peri-
od, the absolute number of newly detected cases
of liver and intrahepatic bile duct malignancies

increased by 130.1 % (from 150 cases in 2014 to
346 cases in 2023), the incidence rate increased
by 131.6 % (from 5.25 to 12.16), the proportion
of cases detected at stages III—IV increased by
3.2 % (from 77.2 to 79.7 %), and first-year mor-
tality increased by 61.5 % (from 30.7 to 49.6 %)
[2—6]. The presented epidemiological data char-
acterize an unfavorable situation regarding hepa-
tocellular carcinoma in the region.

The most significant etiological risk factor for
HCC development is liver cirrhosis and preced-
ing advanced-stage liver fibrosis (F3—F4), which
most commonly develop against the background
of chronic viral infections such as hepatitis B and
C [7]. The presence of liver cancer in close rela-
tives also remains significant. However, in recent
years, a transformation of the etiological struc-
ture of HCC development has been observed,
and these changes are increasing each year [8, 9].
According to the authors’ observations, the role
of hepatitis C is substantially decreasing, and
conversely, the influence of alcohol and meta-
bolic dysfunction-associated fatty liver disease
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is increasing in both men and women. This may
lead to an increase in the number of patients un-
dergoing HCC screening over the next 10—20
years due to a rising proportion of patients with
hepatic steatosis and diabetes mellitus progress-
ing to metabolic steatohepatitis and cirrhosis. In
this context, a transition from universal screening
to a risk-oriented approach is necessary. In such
a screening model, the proportion of clinically
significant diagnoses increases, the percentage of
detected cases increases, and a positive economic
effect is observed [10].

The risk-oriented approach begins with pa-
tient stratification based on HCC develop-
ment risk (low, moderate, high). The GAAD
model has proven to be an effective tool for
dividing patients into groups, which includes
the parameters: sex, age, alpha-fetoprotein
(AFP) level, and level of protein induced by
vitamin K absence/deficiency-1T (PIVKA-IT)
[11]. After stratification, the choice of screen-
ing method and frequency of investigations is
determined. For patients in low and moderate
risk groups, ultrasound (US) examination of
abdominal organs and serum AFP level deter-
mination remain the preferred methods. The
list and frequency of these investigations in the
Russian Federation are established in Order No.
168n of the Ministry of Health of the Russian
Federation dated March 15, 2022, “On approv-
al of the procedure for dispensary observation
of adults” (hereinafter — Order No. 168n)
[12]. For patients at high risk for HCC de-
velopment and, likely, more aggressive disease
progression, more sensitive and specific diag-
nostic methods capable of detecting tumor pro-
cess at the preclinical stage are necessary. One
of these is magnetic resonance imaging (MRI)
with hepatospecific contrast agent [13, 14].

An equally important goal of screening, in
addition to reducing mortality rates, is the de-
tection of malignant neoplasms at early stages,
which increases treatment efficacy and improves
patient prognosis. It should be noted that cur-
rently, resection and liver transplantation for
HCC patients with cirrhosis remain the only
methods capable of curing patients or provid-
ing the longest possible survival extension [15].
Properly organized screening in high-risk groups
and adherence to timelines for patient care will
help increase the proportion of patients eligible
for radical surgical treatment of HCC.

Aim of the study

To assess the prevalence of hepatocellular car-
cinoma in moderate- and high-risk patients in
Krasnoyarsk Territory during screening activities.

Materials and methods

Inclusion criteria for screening: age 40—
70 years, fibrosis (F3—4) / liver cirrhosis (du-
ration more than 5 years) of viral and non-viral
etiology. Exclusion criterion: lack of signed
voluntary informed consent to participate in
screening.

The clinical research program was developed
by the Interdisciplinary Society of Specialists
in Liver Tumors and approved by the Academic
Council of National Medical Research Center
of Oncology named after N.N. Blokhin. At a
meeting of the working group of the Ministry
of Health of Krasnoyarsk Territory, which in-
cluded specialists in liver pathology, a patient
routing algorithm through the “green corridor”
to an oncologist was approved. Patients meet-
ing moderate and high-risk criteria were referred
by specialists in infectious diseases, internal
medicine, and gastroenterology to Krasnoyarsk
Regional Clinical Oncology Dispensary named
after A.I.  Kryzhanovsky (KRCOD). Since
Krasnoyarsk region maintains a registry of pa-
tients with chronic viral hepatitis with data on
liver fibrosis based on elastometry /elastography
results, by decision of the working group, access
to this registry was provided to KRCOD, where-
upon the KRCOD contact center also engaged in
active enrollment of patients in HCC screening.

Methods used: questionnaire survey to identify
risk factors (questions regarding the presence of
cirrhosis, its etiology, presence of viral hepatitis
and its treatment, comorbidities including meta-
bolic disorders, family oncology history, partic-
ularly liver malignancies, and harmful habits).
The questionnaire also included data on recent
laboratory tests (complete and biochemical blood
analyses) and instrumental investigations (US
and/or MRI and/or CT of abdominal organs);
blood sampling to determine AFP + PIVKA-II
levels (Cobas, Roche, Switzerland); MRI with
hepatospecific contrast agent (gadoxetic acid).

To calculate the GAAD coefficient, deperson-
alized data (age, sex, AFP+PIVKA-II) were trans-
mitted to Interdisciplinary Society of Specialists
in Liver Tumors on a regular basis; using the
online GAAD calculator, the risk coefficient was
calculated. All data were collected in an inter-
net-based database created by LLC Rosmedinfo
according to the project of the Interdisciplinary
Society of Specialists in Liver Tumors.

Data processing was performed using Statistica
and StatTech software. Quantitative indicators
were assessed for conformance to normal distribu-
tion using the Shapiro — Wilk test (for sample
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size less than 50) or the Kolmogorov — Smirnov
test (for sample size greater than 50). With
normal distribution, data were described using
arithmetic means (M) and standard deviations
(SD); with non-normal distribution using medi-
an (Me) and lower and upper quartiles (Q,—Q,).
Categorical data were described with absolute
values and percentage proportions. For all values,
95 % confidence intervals (95% CI) are provided.

Comparison of patients with established di-
agnosis of hepatocellular carcinoma and with-
out it by quantitative indicator with non-normal
distribution was performed using the Mann —
Whitney U test. Comparison of percentage pro-
portions in analysis of 2 x 2 contingency tables
was performed using Fisher’s exact test (when
expected values less than 10). As a quantitative
measure of effect when comparing relative indi-
cators, odds ratio (OR) with 95% CI was calcu-
lated. Comparison of percentage proportions in

analysis of multi-cell contingency tables was per-
formed using Pearson’s chi-square test.

Results

Patients at risk for hepatocellular carcino-
ma (HCC) who were under routine observation
by infectious disease specialists in the region
were invited to participate in the screening pro-
gram. A total of 3,416 patients were invited for
clarification examinations. Between June and
December 2024, 746 patients agreed to partici-
pate and attended the HCC screening pilot proj-
ect. It should be noted that there was a high
percentage of patient refusals to visit the dis-
pensary for screening activities — 78.2 %. One
patient met the exclusion criterion of previously
established HCC. After completing the question-
naire, patients were routed to the procedure room
for blood sampling to determine tumor marker
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Figure. Screening model for hepatocellular carcinoma
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levels — AFP+PIVKA-II. The screening organi-
zation model is presented in Figure.

The mean age of patients who underwent
screening examination was 56 years, ranging from
28 to 79 years. Female patients more often agreed
to screening (54.85 %). The mean body weight
of patients was 80 kg, height — 169 cm. Body
mass index had a median value of 27.55, corre-
sponding to overweight. Among harmful habits,
smoking was most common: 34.5 % of patients
were former or current smokers. Regular alcohol
consumption was noted in only a small portion

of patients (5.9 %) with a frequency of approxi-
mately four times a week. Liver fibrosis was ob-
served in the vast majority of patients — 86.5 %,
with most having severe stage F4 (74.6 %). Liver
cirrhosis was diagnosed in half of the examined
patients (56.9 %). The etiology of cirrhosis was
predominantly viral — 86.4 %, with the major-
ity attributed to chronic hepatitis C (HCV) at
77.5 %. Diabetes mellitus occurred in one-quarter
of patients — 28.3 %, with type 2 predominat-
ing — 93.4 %. Hereditary predisposition to ma-
lignant neoplasms was identified in a significant

Table 1. Patient characteristics (quantitative variables)
Ta6.auya 1. Xapaxrepuctuka naiueHToB (KOJMYECTBEHHbIE IEPEMEHHbIE)

Horasamens | Me/ M0 | WG GIAN | N | min | ma
1 3

gge, years 56.00 49.00—63.00 745 28.00 79.00
OSP(ZC?’I’I, Jiem

weight, kg 80.00 68.00—91.00 745 | 42.00 | 153.00
acca mead, Ke

Ee‘ght’ cm 169.00 163.00—176.00 745 143.00 194.00
ocm, Cm

Body mass index, kg/m?

Hndexe wacoor mens, ke’ 27.55 24.22-31.71 745 16.73 54.21

Regularity of alcohol consumption,

gmes per week 4.00 3.00—6.00 25 1.00 7.00
€nylﬂpHOcmb ynompe6/te7-tuﬂ

ajlKko2os, p(l3 6 Heae/uo

Number of cigarettes per day 10.00 10.00—20.00 257 1.00 60.00

Konuuecmso cuzapem 6 denv ) ) ) ' j

Smoking experience, years 30.00 20.00—35.00 257 1.00 55.00

Cmax kypenus, 1em : : : ’ ’

Smoker’s index, pack,/years 18.00 10.00—25.00 257 | 0.00 90.00

Hnoexc kypenus, nauka,/ iem ’ ’ : : :

Albumin, g/L 45.61 41.46—45.61 141 | 10.04 | 331.00

Anvbymun, 2/ 1

Total bilirubin, umol /L 15.30 10.90—19.90 197 2.28 91.50

Obwuil 6unrupyoun, Mxmorn/ 1

e 07 169.68 121.00—193.50 175 | 35.00 | 826.00
pomboyumot, 10°/ 1

fgeatmme’ pmol /L 74.60 64.00—90.50 171 4.60 790.00
peamuHuH, MKMO]lb/]l

Aspartate aminotransferase, U/L

Aenapmamasinompancibepasa, Eo./x 31.30 22.30—50.69 209 9.00 417.00

Alanine aminotransferase, U/L 27.00 19.20—43.13 205 5.00 279.00

Ananunamunompancpepasa, E0./ n ) ) ) ) )

Hemoglobin, g/L 136.00 135.25—145.00 162 | 2020 | 178.00

Temoznobum, 2/ 1

Leucocyte, 10°/L

Teriwomumvi, 10°/1 6.62 + 2.55 6.02—7.23 71 2.22 12.90

I;Ile‘{tmphﬂs’ % 55.35 + 10.05 52.63—58.06 55 33.70 76.00
eumpochunvl, %

Lymphocytes, % 30.80 26.38—36.90 68 12.60 56.00

Junpoyumot, %

Alfa-fetoprotein, TU/mL

Aivgpaa-hemonpoment, ME/wi 2.24 1.49-3.46 739 0.75 689.60

PIVKA-II, ng/mL

PIVRAIL v/ 18.63 14.83-25.21 744 3.50 |61 380.00
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proportion of patients — 71.8 %, with 2.6 % spe-
cifically for HCC. Patients with esophageal vari-
ces constituted 16.6 % of the total sample (grade
1—-2 — 77.4 %, grade 2—3 — 22.6 % of patients);
variceal bleeding occurred in a small percentage of
patients — 5.1 %. In most patients, moderate he-
patic enzyme activity was observed for aspartate
aminotransferase (median value — 31.3 U/L)
and alanine aminotransferase (27 U/L). Total
bilirubin level was also within normal range with
a median value of 15.3 umol/L. White blood cell
differential showed predominance of neutrophils
(55.35 %) over lymphocytes (30.8 %). Median
AFP value was 2.24 1TU/mL, median PIVKA-II
value was 18.63 ng/mL, with the upper inter-
val limit reaching high levels — 25.21 ng/mL,
approaching threshold risk indicators, with the
maximum recorded level — 61,380 ng/mL.

Detailed description of risk factors in patients
is presented in Tables 1 and 2.

Based on the results of blood sample assess-
ment for two specific tumor markers, the fol-
lowing results were obtained: elevation of AFP
only, with normal values 0.00—5.80 IU/mL, was
observed in 43 patients; elevation of PIVKA-II
only, with normal values 0.00—28.40 ng/mL,
was observed in 120 patients; simultaneous eleva-
tion of both AFP and PIVKA-II — in 31 patients.
In total, 194 patients demonstrated elevation of
indicators above the normal level.

The GAAD calculator identified high risk for
hepatocellular carcinoma (HCC) in 58 patients
who had never previously been referred to the
oncology dispensary with suspected HCC based
on examinations included in Order No. 168n.
All of them were referred to the second stage of
screening — MRI with hepatospecific contrast
agent, which was also performed at Krasnoyarsk
Regional Clinical Oncology Dispensary; however,
for two patients the examination was replaced
with expert-level abdominal ultrasound due to
contraindications for MRI — installed prosthe-
ses of mitral and aortic valves. Screening par-
ticipants were scheduled for further examination.
The average waiting time from receipt of test re-
sults to MRI was 3 days.

The GAAD calculator has a limitation in AFP
values: if the calculated coefficient is less than 2.7,
the calculator produces a “moderate” risk result
regardless of other criteria values. Therefore, for
patients with high PIVKA-II levels and AFP less
than 2.7, a decision was made to refer the patient
to the second stage — MRI with hepatospecific
contrast agent. Based on the results of additional
examinations, the most common findings in pa-
tients were: diffuse changes in liver parenchyma,

manifesting predominantly as signs of cirrhosis
(observed in virtually all reports); portal hyper-
tension (noted almost universally when cirrhosis
signs are present); less frequently but regularly
observed were cirrhosis complications in the form
of small ascites; hepatosplenomegaly and less fre-
quently splenomegaly; liver cysts, signs of chole-
cystitis; diffuse changes in the pancreas. In 14 %
of cases, small benign liver neoplasms were noted
(hemangiomas, small regenerative nodules).

Based on the results of risk-oriented HCC
screening approach, 14 new cases of liver ma-
lignancies were identified among patients with
GAAD coefficient > 2.7; notably, 7 (50.0 %)
cases were verified at stages I-II according to
TNM classification, indicating high sensitiv-
ity of the selected approach, confirmed by lit-
erature data [14]. Distribution by tumor stage
was as follows: stage I — 2 (14.3 %) patients,
stage II — 5 (35.7 %), stage III — 2 (14.3 %),
stage IV — 5(35.7 %). According to the Barcelona
Clinic Liver Cancer classification (BCLC), distri-
bution was as follows: BCLC A — 5 (35.7 %) pa-
tients, BCLC B — 7 (50.0 %) patients, BCLC C —
2 (14.3 %) patients. As a result, the proportion of
clinically significant diagnoses when using the
combination of AFP + PIVKA-II followed by
MRI with hepatospecific contrast agent in pa-
tients at moderate and high risk for HCC devel-
opment was 1.88 % (14 new cases in 745 exam-
inations) (Table 3).

Among patients in whom the GAAD calcula-
tor determined high risk for HCC development
(GAAD = 2.7), males predominated (48 patients
out of 58), median age (range) — 61.5 years
(40—77 years). Median BMI was 27.58 kg/m?,
corresponding to overweight, with values ranging
from 16.79 to 39.45 kg/m?. Forty-seven patients
(81.0 %) had chronic viral hepatitis in their his-
tory: HCV — 45 cases, HBV — 1 case, HCV +
HBV — 1 case. Antiviral treatment for this dis-
ease was completed in only 31 (53.4 %) patients.
Liver fibrosis in this subgroup was present in
42 (72.4 %) patients, predominantly F3—F4 ac-
cording to METAVIR (41 patients). Liver cir-
rhosis was previously established in 40 (69.0 %)
cases, of which of viral etiology — 32 cases,
toxic etiology — 3 cases, combined (HCV +
ethanol) — 1 case, other etiologies (including
unknown) — 4 cases. Distribution of cirrhosis
by Child — Pugh classification was as follows:
class A — 26 patients, class B — 8, class C — 6.
Esophageal varices were noted in 16 (27.6 %)
patients, predominantly grade 1—2 (10 patients).
Episodes of variceal bleeding occurred in 6 pa-
tients, 5 of whom had grade 2—3 disease. Harmful

o4
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Table 2. Patient characteristics (categorical variables)

Ta6auuya 2. XapakrepucTuka mainneHToB (KareropuajibHbie epeMeHHbIe)

(u3 obuwezo uucaa navyuenmos)

Parameters Category N % 95% CI
IToxazameau Kamezopusa S 95% AH
Gender female / xxencrkuu 408 54.8 51.1—58.4
IIox male / myxckou 337 45.2 41.6—48.9
 henatit no / nem 95 12.8 10.4—14.2
Jiral hepatitis ves / 0a 609 81.7 80.1-87.9
UpyCcHoLll 2enamum
no data / nem danmovix 41 5.5 3.2—7.2
Chronic hepatitis C infection yes / da 531 91.2 88.6—93.4
Xponuuecxui supycruoii zenamum C no / umem 51 8.8 6.6—11.4
Chronic hepatitis B infection yes / da 96 12.9 10.6—15.5
Xponuueckui supycnvui zenamum B no / nem 649 87.1 84.5—89.4
ST no / Hem 82 11.1 10.2—12.21
Hepatic fibrosis ves / 0a 527 70.7 68.2—71.1
Dubpo3 neuenu
no data / nem dannvix 136 18.2 16.6—20.4
FO 13 2.4 1.3—4.1
f fibrosi F1 14 2.6 1.4—4.4
Stage of fibrosis F2 15 2.8 1.6-4.6
Cmadusi ¢pubposa
F3 94 17.6 14.4—211
F4 399 74.6 70.7—78.2
oo G no / nem 289 38.8 36.3—39.9
epatic cirrhosis yes / da 382 51.3 49.9-53.7
Luppos neuenu
no data / nem dannvix 74 9.9 8.7—11.1
viral / eupycnas 330 86.4 82.5—89.7
Etiology of cirrhosis other / dpyeas 35 9.2 6.5—12.5
dmuorozus yupposa toxic / moxcuuecxas 9 2.3 0.7-5.7
combined / couemannas 8 21 0.9—4.1
ol of cirthos HBV / XBI'B 16 4.8 2.8-7.2
X“a ctiology of cirrhosis HCV / XBIC 296 89.7 75.2-92.2
UPYCHAS FMUOTO2USL YUPPO3A -
combined / couemannas 18 3.5 4.5—8.8
C 22 5.8 3.6-8.6
Child — Pugh cirrhosis class
K 5 B 44 11.5 8.5—15.2
aacc yupposa no Yaindy — Ilvio
A 316 82.7 78.6—86.4
Esophageal varices no / wem 621 83.4 80.5—86.0
Bapuxosnoe pacwupenue een nuweeodd yes / da 124 16.6 14.0—19.5
Stage of esophageal varices 1-2 96 77.4 69.0—84.4
Cmenenv 6apuxo3noz0 pacuupeHus 6ex
nuwesoda 2—-3 28 22.6 15.6—31.0
Bleeding from esophageal varices yes / da 38 5.1 3.6—6.9
Kposomeuenue uz eapuxosno pacuupennvix
sen nuwesoda u xeayora no / nem 707 94.9 93.1-96.4
Smoking (now or earlier) no / mem 488 65.5 62.0—68.9
Kypenue (ceviuac unu panvuwe) yes / Oa 257 34.5 31.1-38.0
Alcohol consumption yes / 0a 44 5.9 4.3—7.8
Ynompebaenue anxozons no / Hem 701 94.1 92.2—95.7
Complicated genetics (HCC) no / nem 726 97 .4 96.0—98.5
Hacnedcmeenrnocms no I'L[P yes / da 19 2.6 1.5—4.0
Diabetes mellitus yes / da 211 28.3 25.1-31.7
Caxapnwiii duabem no / nem 534 71.7 68.3—74.9
Type of diabetes mellitus (out of the total 9 197 26.4 21.7—31.2
number of patients) ) ) )
Tun caxapnozo duabema 1 14 19 0.7—4.2

Note: HCV — chronic hepatitis C infection, HCB — chronic hepatitis B infection, HCC — hepatocellular cancer.

IIpumeuanue: XBI'C — xponuueckuil supycuoiti eenamum C, XBI'C — xponuueckuu eupycwoul zenamum B, I'IlP —

2eNAMOUEIIIONAPHBIL PAK.
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Table 3. The first results of risk-based hepatocellular cancer screening
Tab6auua 3. TlepBbie pe3y IbTaThl PUCK-OPUEHTHPOBAHHOTO CKPUHUHTA TEIATOIE/LIIOISIPHOTO PaKa

Parameters Category N % 95% CI
IToxazameau Kamezopus 0 95% AH
high (GAAD > 2.7)
svicoxuti (GAAD > 2,7) ot s BU=2e
Risk of HCC
Puck TI[P moderate (GAAD < 2.7)
yMmepennwl 687 92.2 90.1-94.0
(GAAD < 2,7)
0 PEROTIED 666 89.4 87.0-91.5
MRI with gadoxetic acid He nposedeno ' ' '
MPT c zadoxcemogoil
KUCAOMOU performed 79 10.6 8.5—13.0
nposedero
HCC detected
14 1.9 1.0-3.1
Screening results I'IIP svissnen
Pe3yﬂbmam CKpuHuHZd
SIOC oot detizted 731 98.1 96.9-99.0
TI'I[P ne 6vis61en
Cmadus I'IP (TNM) 11 7 50.0 23.0-77.0
A S 35.7 12.8—64.9
Stage of HCC (BCLC)
Cmadus TP (BCLC) B 7 50.0 23.00—77.0
C 2 14.3 1.8—42.8

Note: HCC — hepatocellular carcinoma, BCLC — Barcelona Clinic Liver Cancer staging system.
Hpumeuanue: I'llP — zenamoueamorspuviti pax, BCLC (Barcelona Clinic Liver Cancer staging system) — Bapceaonckas

cucmema cmaaupoeanuﬂ zenamoueﬂm()/mpuod KapuyuHombwl.

habits were noted in 25 (43.1 %) patients, the
majority of whom at the time of the study contin-
ued to actively smoke — 22 cases, median smok-
ing index (pack/years) in these patients was
23.25 pack/years, number of cigarettes smoked
daily ranged from 8 to 25 (median — 11 cig-
arettes/day), smoking duration ranged from
1 to 50 years (median — 39 years). Alcohol

consumption/past consumption — 3 patients.
Frequency of alcohol consumption varied from
3 to 7 times per week (median — 5 times).

Malignant neoplasms of other sites were present
in 4 patients: C61 — 2 patients, C18 — 1 patient,
C67 — 1 patient. Concomitant type 2 diabetes
mellitus was present in 20 (34.5 %) cases, type
1 diabetes mellitus/impaired glucose tolerance
was not identified in any patient in this sub-
group. Laboratory indicators in this subgroup
were as follows: albumin — 27.30—58.00 g/L
(median — 45.61 g/L), total bilirubin — 6.09—
76.00 pmol/L (18.12 pmol/L), platelets —
(36.00—281.00) x 10°/L (169.68 x 10°/L), creat-
inine — 52.00—126.00 pmol /L (80.00 pmol /L),
alanine aminotransferase — 19.20—279.00 U/L

(43.13 U/L), aspartate aminotransferase
20.30—417.00 U/L (46.31 U/L), hemoglobin —
110.00—168.00 g /L (136.00 g/L), lymphocytes
— 22.40—46.30 % (29.6 %). Leukocyte level
was in the range (2.41—8.67) x 10°/L (mean +
standard deviation — (5.48 + 2.22) x 10°/L),
neutrophil percentage (38.70—64.68) %
(54.68 + 9.84 %). Mean serum AFP level in
this subgroup was 53.24 + 128.20 IU/mL,
PIVKA-II — 2842.34 + 9572.98 ng/mL.

In conducting single-factor analysis of vari-
ance of intergroup differences (HCC not detect-
ed/HCC detected), the following significant fac-
tors were identified (p < 0.05): sex, presence/
absence of liver cirrhosis, and GAAD coefficient
(Table 4).

It should be noted that in one patient in the
moderate risk group, during MRI performed
to search for a possible focal lesion in the liv-
er following detection of elevated oncemark-
er levels, a tumor of the pancreatic head was
discovered, subsequently confirmed by morpho-
logical verification — the patient was diagnosed
with pancreatic cancer stage TA.

56
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Table 4. Univariate analysis results of the probability of detecting hepatocellular carcinoma
Ta6auua 4. Pesyabratbl 0HOGMAKTOPHOTO aHAIN3A BEPOSTHOCTH BBISIBJIEHNUS TEMATOIEILTIONSPHOTO PaKa

Screening results
Parameters Category Peayabrar ckpuiiira OR (95% CI) o
Hoxazamenu Kamezopus HCC not detected | HCC detected Ol (95% AH)
T'I[P ne gvtagaen | I'IlP gviagaen
i 26 (44.5 % 12 (85.7 %
Gender male / myxcKoil 326 (44.5 %) (85.7 %) 0.134 0,002
I .030—0.0604 :
o female / wencxui 405 (55.5 %) 2143y | (0-030-0.0600)
A% 13 (92.9 %
Hepatic cirrhosis e/ e 89 Gl5 ) OGO D) 0.099
Huppos newenu (0.013—0.758) b
no / mem 288 (43.9 %) 1(7.1 %)
T <27 44 (6.0 %) 14 (100.0 %)
Koagpduyuenm — < 0.001
GAAD > 2.7 687 (94.0 %) 0 (0.0 %)

Note: HCC — hepatocellular carcinoma, OR — odds ratio.

IIpumeuanue: I'l[P — zenamouennorapuoii pax, O — omuowenue wancos.

Discussion

The primary goal of screening aimed at de-
tecting hepatocellular carcinoma, like any cancer
screening, is to reduce mortality through early
disease detection, since treatment initiated at an
early disease stage provides chances for increas-
ing patient survival [16]. It is too early to draw
conclusions about long-term results of the pilot
project for liver cancer screening. However, by
the end of 2024, it was already possible to in-
crease the number of newly detected HCC cases
in the region from 346 cases in 2023 to 457 cases
in 2024 — an increase of 32.1 %.

The difference in treatment efficacy and over-
all survival in patients with various hepatocellu-
lar carcinoma stages justifies screening activities.
Similar clinical efficacy has been demonstrated
in a number of foreign and Russian studies [17,
18]. Implementation of the tested screening mod-
el may contribute to achieving these results.

During the implementation of the pilot proj-
ect for risk-oriented hepatocellular carcinoma
screening, the detection rate reached 1.88 %,
which exceeds the minimum threshold of annual
risk (1.5 %), justifying screening activities not
only from the perspective of clinical efficacy but
also economic feasibility [19].

However, the question of the scope and fre-
quency of examinations remains open for further
implementation [20, 21]. In particular, this issue
is especially acute for patients who were classi-
fied in the high-risk GAAD group but in whom

hepatocellular carcinoma was not detected after
contrast-enhanced MRI.

The study also evaluated the efficacy of
risk-oriented screening for malignant tumors.
Coordinated work at a major oncological insti-
tution with a screening programs department,
equipped with all capabilities for early detection
and treatment of HCC, undoubtedly leads to
significant reduction in time from diagnosis to
initiation of specialized treatment. The average
duration of the period between establishment of
confirmed HCC based on magnetic resonance im-
aging with hepatotropic contrast and subsequent
comprehensive additional patient examination
was 35 days.

The pilot HCC screening project at the on-
cological institution, motivated to detect tumors
early, contributed to the unification of oncology
specialists into a multidisciplinary team, which
in turn increased the number of surgical treat-
ment methods for HCC by 16.5 %, the number
of liver biopsies by 33.2 %. The oncology service
initiative is largely due to the absence (poor orga-
nization) of an HCC screening system in the gen-
eral therapeutic and infectious disease network
of the region, despite the existing order from the
Ministry of Health of the Russian Federation.

The initial results demonstrated low public in-
terest (fewer than 25 % of those invited agreed to
participate) in active free screening, which under-
scores the importance of active health education
work with patients at risk for HCC development.
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To identify the high-risk group for HCC de-
velopment, we used the GAAD calculator for
the first time in the Russian Federation. This
is a simple, effective, and validated tool using
straightforward and accessible data, with which
it is possible to identify a small group (approxi-
mately 8 % of the general population) of patients
for whom MRI use, as a sensitive method for
early liver cancer diagnosis, is justified.

Only the initial results from a brief six-month
period of risk-oriented screening in a specific re-
gion of the Russian Federation are presented; fur-
ther patient follow-up will continue.
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