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Background: Complications of liver cirrhosis
(LC), such as thrombocytopenia and portal vein
thrombosis (PVT), have similar pathophysiology.
However, the association between PVT and platelet
count in LC patients is contradictory.

Aim: To assess factors affecting the platelet count
in patients with LC and PVT.

Materials and methods: This was a retrospective
case-control study. The cases were 114 patients
with LC of various etiologies and newly diagnosed
PVT unrelated to invasive hepatocellular carcino-
ma. From the database of LC patients without PVT,
228 controls were randomly selected with stratifi-
cation by gender, age and etiology of cirrhosis. The
patients from both groups were divided into sub-
groups with thrombocytopenia (< 150 x 10°/L) and
without thrombocytopenia (= 150 x 10°/L). We an-
alyzed the LC etiology, portal hypertension severity
(ascites, hepatic encephalopathy, gastroesophageal
varices and associated bleedings, the spleen length,
and portal vein diameter), laboratory parameters
(white blood cell counts, neutrophils, lymphocytes,
hemoglobin levels, total protein, aloumin, total
bilirubin, fibrinogen, neutrophil-to-lymphocyte
ratio, and prothrombin); also, the rates of newly di-
agnosed malignant tumors was assessed. The statis-
tical analysis included calculation of odds ratios (OR)

and 95% confidence intervals (Cl), logistic regression
models with assessment of the model accuracy, and
the area under the ROC curve (AUQ).

Results: There were no differences in the severity
of thrombocytopenia between the case and con-
trol groups: thrombocytopenia was severe in 15.8%
(18 patients) vs 13.6% (31 patients, p = 0.586); mod-
erate, in 41.2% (47 patients) vs 46.1% (105 patients,
p =0.398) and mild, in 31.6% (36 patients) vs 24.5%
(56 patients, p = 0.168). The proportion of the pa-
tients without thrombocytopenia was 11.4% (13 pa-
tients) in the case group and 15.8% (36 patients)
in the control group, with the between-group
difference being non-significant (p = 0.276). In the
subgroups of patients without thrombocytopenia
(both in the cases and in the controls), the pro-
portion alcoholic etiology of LC, white blood cells
counts, neutrophils, lymphocytes, and fibrinogen
concentrations were significantly higher (p < 0.05)
than in those with thrombocytopenia. The model
based on the outcome "absence of thrombocyto-
penia" included white blood cells counts, hemo-
globin and albumin levels, the presence of newly
diagnosed malignant tumors in the case group
(model accuracy 90.4%, AUC 0.873), and neutro-
phil counts and spleen length in the control group
(model accuracy 86.4%, AUC 0.855). In the patients

with PVT and platelet counts of > 150 x 10%L, the
OR for all newly diagnosed malignant tumors was
26.3 (95% Cl 7.37-93.97, p < 0.0001), for newly di-
agnosed hepatocellular carcinoma without portal
vein invasion 17.42 (95% Cl 4.84-62.65, p < 0.0001).
Conclusion: In LC patients, the prevalence and severity
of thrombocytopenia are not different depending
on the PVT presence or absence. The absence of
thrombocytopenia in PVT patients is associated
with a higher risk of malignant tumors identification,
primarily that of hepatocellular carcinoma.
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iver cirrhosis (LC) is complicated by

thrombocytopenia in 56-78% of patients

and by portal vein thrombosis (PVT)

in 25% of patients [1, 2]. In most cases,
thrombocytopenia is mild or moderate [1, 3]. An
increase in the splenic macrophage phagocytic activity
due to portal hypertension is a key factor in the
pathophysiology of thrombocytopenia in LC patients
[3-5]. It is well known that thrombopoietin (TPO)
and interleukins (IL), IL-3, IL-6, IL-11, in particular,
are involved in the regulation of platelet formation.
TPO is the main thrombopoietic factor synthesized
in the liver. With a decrease in the liver synthetic
function, TPO deficiency occurs contributing to
thrombocytopenia [1, 6]. Myelosuppression due to
the use of antiviral agents, direct toxicity of alcohol,
and platelet destruction by antiplatelet antibodies also
can contribute to thrombocytopenia [7].

PVT is a complication of LC, with its
frequency depending on the degree of decrease
in the synthetic liver function. Thus, the rates
of PVT in cirrhotic patients with Child-Pugh
class B/C are 2 to 3-fold higher than in patients
with class A [8, 9]. Severe portal hypertension is
another risk factor for PVT and is characterized
by a reduced blood flow velocity in the portal
vein (PV), formation of portosystemic collaterals,
including gastroesophageal varices and associated
bleedings, as well as ascites [10, 11]. Low-grade
inflammation, which has been studied in the recent
years, is another risk factor for PVT in LC patients.
It is promoted by proinflammatory mediators
(C-reactive protein, IL-1p, IL-6, and tumor necrosis
factor-a); their high levels are related to increased
intestinal permeability and disruption of the gut
microbiome due to portal hypertension, as well
as to the appearance of malignancies, most often
hepatocellular carcinoma (HCC) [10, 12].
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Thus, PVT and thrombocytopenia in cirrhotic
patients have common pathogenetic mechanisms,
such as the reduction of synthetic liver function
and portal hypertension [8]. However, data on the
relationship between PVT and platelet count in
these patients is equivocal, since some studies have
identified an association of PVT with a low platelet
count, while others have not [11, 13-15]. Despite the
presence of thrombocytopenia in patients with LC
and PVT, the platelet prothrombotic potential may
be increased, as evidenced by altered platelet indices
[16]. The use of these indices in real-world clinical
practice is still limited.

Several studies have shown that one in five
cirrhotic patients have no thrombocytopenia [6, 17,
18]. This may be due to both preserved synthetic
liver function and minimal portal hypertension,
and factors causing a reactive increase in platelets
in infectious and inflammatory disorders and
malignancies [19]. We were unable to find relevant
studies on the factors that affect platelet counts in
patients with LC and PVT.

The aim of our study was to assess factors affecting
the platelet count in patients with LC and PVT.

Materials and methods
Study design

This was a retrospective case-control study, approved
by the Local Ethics Committee of Sechenov
University (11.11.2020, ref: 31-20).

An electronic database of pseudonymized
medical data of LC patients from our previous
research was used for this study [10]. The database
was corrected, extended, and included information
from source medical documentation of 1752 patients
diagnosed with liver cirrhosis who were followed up
in the Vasilenko Clinic of Propedeutics of Internal
Disease, Gastroenterology and Hepatology from
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January 1, 2011 to December 31, 2021. The diagnosis
of cirrhosis was based on clinical, laboratory and Patients with liver cirrhosis who were followed up in the Clinic
instrumental assessments, as well as morphological from 01.01.2011 t0 31.12.2021 (0 =1752)

studies of the liver.

All patients included in the database signed an
informed consent to the use of their pseudonymized
medical health data, the results of examination and
treatment, and other results of clinical practice

Inclusion criteria:
« Age: > 18 years (n = 1747)
- Clinically significant PH

for research purposes, including the creation of (n=1716)
electronic databases of pseudonymized medical data Non-inclusion criteria:
and the publication of studies conducted with these + History of OLT (n = 2)
databases. - Pregnancy (n=1)

The study inclusion, non-inclusion and exclusion ’ '?;l:(;;;mho“c hepatitis
criteria are presented in Fig. 1. The study included . History of:
patients above 18 years of age with an established v Solid malignancies (n = 42)
diagnosis of liver cirrhosis and clinically significant > v CMPD(n=2)

v Hemolytic anemia (n =7)
v’ Splenectomy (n = 28)
« History of (within 3 months from

portal hypertension: gastroesophageal varices and/
or ascites [20]. All patients with ascites as the only
manifestation of portal hypertension had a serum-

the study entry):
ascites albumin gradient of > 1.1 g/dL and ascitic v Surgical interventions
protein concentration of < 2.5 g/dL. (n=76)
Patients with current and past conditions/diseases v Blood components transfusion
(n=34)

that may lead to reactive platelet count abnormalities

. . . v Treatment with thrombopoetin,
(history of liver transplantation, pregnancy, acute P

erythropoetin, ribavirin,

alcoholic hepatitis, malignancies, hemolytic anemia, corticosteroids (n = 69)
splenectomy, recent surgical interventions, blood v Vaccination / infection with
components transfusion, the use of TPO agents, COVID-19 (n=11)

erythropoietin, corticosteroids, ribavirin, vaccination /
history of COVID-19) were not included in the study.

\

Case and control selection. The case group
included patients with newly diagnosed PVT, with Included (n = 1427)
a thrombus of the PV trunk and / or lobar branches
or PV cavernous transformation verified by Doppler i

ultrasound and contrast-enhanced computed T T
tomography. Tumor invasion of the PV was an _— —
exclusion criterion (n = 16). In total, 114 patients were — _—
included into the case group (59 men and 55 women, — _—

with their median age of 59 years). From the total No (n = 1297) T Yes (n = 130) Erdluladk e
pool of patients without PVT (n = 1297), 228 patients |, invasion into the
were selected into the control group using stratified 1oz e (= 1)

e . . . \4
randomization by sex, age, and cirrhosis etiology; the ) o
Stratified randomization by sex, age,

case-to-control ratio was 1:2 (Figure 1). - o
o ; . cirrhosis etiology
Division into subgroups. Depending on
the platelet count, the patients in the case and i
control groups were divided into subgroup with
thrombocytopenia (< 150 x 10°/L) and subgroup
without thrombocytopenia (= 150 x 10°/L). ‘

\ 4

Cases (n=114)

Controls (n = 228)

The subgroups were compared by the following ¢ ¢
characteristics: demographic data (sex, age), v
disease etiology, the presence of ascites, hepatic PLT < 150 x 10°/L PLT > 150 x 10°/L PLT < 150 x 10°/L PLT > 150 x 10°/L

(n=192) (n=36) (n=101) (n=13)

encephalopathy, gastroesophageal varices and
associated bleedings, spleen length and PV diameter
by ultrasound, concentration of hemoglobin, counts
of white blood cells, neutrophils, lymphocytes,

Fig. 1. The flow diagram for the patient recruitment into the study. OLT, orthotopic liver transplantation;
PH, portal hypertension; PLT, platelets; CMPD, chronic myeloproliferative disorder
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Table 1. Characteristics of the case and control patients with liver cirrhosis

Characteristics Cases Controls Pvalue
(n=114) (n=228)
Male sex, n (%) 59(51.8) 116 (50.9) 0.879
Age, years 59 (51;65) 58 (52;63) 0.698
Causes of liver cirrhosis, n (%)
Alcohol abuse 28 (24.6) 58 (25.4) 0.861
CVH 42 (36.8) 82 (36) 0.874
CVH and alcohol abuse 16 (14) 29(12.7) 0.735
NAFLD 16 (14) 35(15.4) 0.748
Primary biliary cholangitis 9(7.9 18 (7.9) 1.000
Autoimmune hepatitis 3(2.6) 6(2.6) 1.000
LC Child-Pugh class, n (%)
A 23(20.2) 46 (20.2) 1.000
B 62 (54.4) 117 (51.3) 0.593
C 29 (25.4) 65 (28.5) 0.549
Ascites, n (%) 88 (77.2) 129 (56.6) <0.001
HE, n (%) 45 (39.5) 69 (30.3) 0.089
GEV, n (%) 105 (92.1) 212(93) 0.769
History of GEV-associated bleeding, n (%) 36 (31.6) 34 (14.9) < 0.001
Spleen length (at sonography), cm 16.2 (14.7;18.2) 14.9 (13.4;16.1) < 0.001
PV diameter (at sonography), mm 14 (12.8; 16) 12.5(11.3;13.6) < 0.001
Hemoglobin, g/L 119 (99; 130) 120 (107; 133) 0.244
WBC count, x 10°/L 4.1(3.1;5.3) 4.5(3.2;5.9) 0.104
Neutrophils, x 10°/L 2.35(1.81;3.54) 2.6(1.7;3.74) 0.293
Lymphocytes, x 10°/L 0.98 (0.64; 1.37) 1.21(0.84; 1.75) <0.001
NLR 2.48(1.93;3.62) 2.07 (1.47;3.04) <0.001
Platelets, n (%) 88(61;131) 85 (61;130) 0.768
<50 % 10°L 18(15.8) 31(13.6) 0.586
>50-<100x 10°/L 47 (41.2) 105 (46.1) 0.398
>100-< 150 x 10°/L 36 (31.6) 56 (24.5) 0.168
> 150 x 10%/L 13(11.4) 36 (15.8) 0.276
Total protein, g/L 69 (64; 75) 70 (65;76) 0.260
Albumin, g/L 32(27;36) 30 (26; 34.7) 0.019
Total bilirubin, mg/dL 1.8(1.3;2.9) 24(1.5;3.8) 0.008
INR 1.29(1.16; 1.47) 1.24(1.14;1.39) 0.032
Fibrinogen, g/L 25(2;3.1) 2.5(2;3.1) 0.745

CVH, chronic viral hepatitis; GEV, gastroesophageal varices; HE, hepatic encephalopathy; INR, international
normalized ratio; LG, liver cirrhosis; NAFLD, non-alcoholic fatty liver disease; NLR, neutrophil/lymphocyte

ratio; PV, portal vein; WBC, white blood cell

The values are given as absolute patient numbers and proportions of the total - n (%), or as median and

interquartile range (25%; 75 percentiles)
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neutrophil-to-lymphocyte ratio, total protein, albumin,
total bilirubin, and fibrinogen levels and international
normalized ratio. The incidence of newly diagnosed
malignant tumors was determined: non-invasive HCC,
other solid tumors, and chronic myeloproliferative
diseases. Thrombocytopenia was graded as mild
(platelet count 100 to 150 x 10°/L), moderate (50 to
100 x 10°/L), and severe (less than 50 x 10°/L). The
platelet count of 450 x 10°/L and more was considered
as thrombocytosis [1].

Statistical analysis. The normality of the distribution
was tested with the Kolmogorov-Smirnov and Shapiro-
Wilk tests. Most of the studied quantitative variables
were not normally distributed and are presented as
medians (Me) and interquartile ranges (25" 75"
percentiles). Qualitative variables were expressed as
numbers of patients with a given characteristic and
their proportion (percentage) of the total number of
patients in the group. The analyzed variables had less
than 5% missing values; missing data was replaced with
the median in subgroups based on sex, age, and liver
disease etiology. Statistical hypotheses were tested with
Mann-Whitney U-test, Pearson's chi-squared test, and
Fisher's exact test. Odds ratios (OR) and corresponding
95% confidence intervals (95% CI) were calculated.
The association between the presence / absence of
thrombocytopenia and the studied variables was
assessed by subgroups comparisons and construction
of logistic regression models with step-by-step inclusion
and exclusion of predictors; the resulting models were
tested for accuracy. The models with the best quality
parameters estimated by the area under the ROC curve
— AUC (area under the curve) were selected. The quality
of the model was determined according to the expert
scale for AUC values as excellent (0.9 to 1.0), very good
(0.8 to 0.9), good (0.7 to 0.8), satisfactory (0.6 to 0.7),
and unsatisfactory (0.5 to 0.6). The differences were
considered significant at p < 0.05. The statistical analysis
was performed using IBM SPSS v.23.0 (SPSS: An IBM
Company, USA).

Results

Analysis of the case and control patient groups

The initial patient characteristics in the study
groups are given in Table 1. The study included
equal numbers of men and women, the median age
was 58.5 years. In both groups, cirrhosis was caused
by chronic viral hepatitis B or C in 36-36.8% of the
patients, alcohol abuse in 24.6-25.4%, and chronic
viral hepatitis in combination with alcohol abuse in
12.7-14%. Non-alcoholic fatty liver disease (cirrhosis
stage) was found in 14-15.4% of the patients, primary
biliary cholangitis in 7.9%, autoimmune hepatitis in
2.6%. The distribution of LC severity in the groups
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Characteristics Cases (n=114) Pvalue Controls (n = 228) Pvalue
Thrombocytopenia No thrombocytopenia Thrombocytopenia  No thrombocytopenia
(n=101) (n=13) (n=192) (n=36)

Male sex, n (%) 52(51.5) 7 (54) 0.873 93 (48.4) 23 (63.9) 0.089
Age, years 59 (50; 66) 60 (57; 66) 0.672 59 (52;63) 57 (46; 63) 0.349
Alcohol etiology, n (%) 35(34.6) 9 (69) 0.016 65 (33.8) 22 (61) 0.003
Ascites, n (%) 76 (75.2) 12(92) 0.168 103 (53.6) 26 (72) 0.040
HE, n (%) 38(37.6) 7 (54) 0.261 58 (30.2) 11(31) 0.967
GEV, n (%) 94 (93.1) 11(85) 0.288 178 (92.7) 34 (95) 0.709
History of GEV-associated bleeding, n (%) 34 (33.7) 2(15) 0.183 31(16.1) 3(8.3) 0.228
Spleen length (at sonography), cm 16.2(14.8;18.7) 153(13.4;,17.7)" 0.196 14.9 (13.7;16.4) 13.6 (12.3;15.5) 0.007
PV diameter (at sonography), mm 14(12.7;15.8) 15(13;16.1) 0.273 12.5(11.2;13.3) 12.7 (11.4; 14) 0.513
Hemoglobin, g/L 120 (100; 130) 114 (82;127) 0.102 119(107;133) 128 (102;137) 0.169
WBC count, x 10°/L 3.9(2.9;5.2) 6(3.8;9.1) 0.031 4.2(3;5.3) 7.6(6.1;14.3) <0.001
Neutrophils, x 10°/L 2.3(1.78;3.17) 3.61(2.08;7.11) 0.016 2.27(1.62;3.2) 4.98 (3.5;9.18) <0.001
Lymphocytes, x 10°/L 0.92(0.62; 1.25) 1.76 (1.11; 2) <0.001 1.15(0.81;1.57) 2.1(1.51;2.6) <0.001
NLR 2.45(1.96; 3.48) 2.55(1.73;3.89) 0.538 2.03(1.44;2.99) 2.66 (1.77; 4.49) 0.012
Total protein, g/L 68.5 (63.8;74.2) 73 (66.6; 80.2) 0.372 70 (65; 75) 68.4 (64.3;77) 0.285
Albumin, g/L 32(27;35.8) 32.1(26.5;37) 0.781 30 (26;34.9) 31(25.3;34.8) 0.604
Total bilirubin, mg/dL 1.7(1.3;2.9) 2.4(1.3;3.5) 0.384 2.3(1.5;3.7) 3(1.6;6.2) 0.178
INR 1.3(1.16; 1.49) 1.18 (1.16; 1.29) 0.436 1.24(1.13;1.4) 1.26 (1.12; 1.39) 0.790
Fibrinogen, g/L 24(1.9;3) 3.2(2.6;4) 0.029 24(1.9;3) 3.1(2.35;3.88) 0.032
Newly diagnosed malignancies, n (%) 16 (15.8) 8(62) <0.001 11 (5.7) 5(13.9) 0.079

HCC 15(14.8) 6 (46) 0.007 9(4.7) 4(11.1) 0.128

Non-HCC 1(1) 2(15) 0.003 2(1) 1(2.8) 0.402

CMPD 1(1) - - -

CMPD, chronic myeloproliferative disorder; GEV, gastroesophageal varices; HCC, hepatocellular carcinoma; HE, hepatic encephalopathy; INR, international normalized ratio;
NLR, neutrophil/lymphocyte ratio; PV, portal vein; WBC, white blood cell count

The values are given as absolute patient numbers and proportions of the total - n (%), or as median and interquartile range (25"; 75" percentiles)

" p < 0.05 for the difference with the patient subgroup without PVT

M.Yu. Nadinskaia, Kh.B. Kodzoeva, K.A. Gulyaeva, M.-D.E. Khen, D.I. Koroleva, V.T. lvashkin
Causes for the absence of thrombocytopenia in patients with liver cirrhosis and portal vein thrombosis: A case-control study



w

@ Almanac of Clinical Medicine. 2023; 51 (4): 207-217. doi: 10.18786/2072-0505-2023-51-025

was similar: 51.3-54.4% of the patients were assigned
to Child-Pugh class B, 25.4-28.5% to class C and
20.2% to Class A.

There were no differences between the case
and control groups in terms of thrombocytopenia
severity and the proportion of patients without
thrombocytopenia.

Portal hypertension severity parameters
(prevalence of ascites and variceal bleeding, spleen
length and PV diameter), the values of neutrophil-
to-lymphocyte ratio, serum albumin concentration
and international normalized ratio were significantly
higher in patients with PVT. The concentration of
total bilirubin and the lymphocyte counts were
significantly higher in the patients without PVT.
There were no differences between the groups for
other studied parameters.

Analysis in the subgroups of patients with platelet
counts of < 150 X 10%/L and = 150 x 10%/L

The proportion of alcoholic cirrhosis etiology, white
blood cell, neutrophil and lymphocyte counts,
and fibrinogen levels were significantly higher in
the subgroups of patients with platelet counts of
> 150 x 10°/L, both in the group with and without
PVT (Table 2).

In the case patients, newly diagnosed malignant
tumors were found significantly more often in
the subgroup without thrombocytopenia. Among
them, HCC was most prevalent, whereas stomach
cancer, colorectal cancer, and reproductive system
malignancies were less common. A chronic
myeloproliferative disorder (masked form)
was diagnosed in one patient with PVT and
thrombocytopenia.

In the control group, the thrombocytopenic
subgroup had higher value of the spleen length,
whereas prevalence of ascites and neutrophil-to-
lymphocyte ratio were higher in the subgroup without
thrombocytopenia.

When comparing the subgroups of patients
without thrombocytopenia with each other (the
cases vs controls), significant differences were found
in the frequency of all newly diagnosed malignant
tumors, newly diagnosed HCC, spleen length and
PV diameter: these parameters were higher in the
patients with PVT.

In the patients without thrombocytopenia,
OR was 3.56 for any malignant tumors (95% CI 1.68-
7.51; p = 0.0009) and 2.87 for HCC (95% CI 1.28-
6.46; p = 0.0107). For two variables combined, such
as PVT and the absence of thrombocytopenia, OR
was 26.3 for all malignant tumors (95% CI 7.37-93.97;
p < 0.0001) and 17.42 for HCC (95% CI 4.84-62.65;
p < 0.0001).

In the subgroups of patients without
thrombocytopenia, the median platelet count was
similar in the case and control group (203 x 10°/L
and 223 x 10°/L, respectively). Thrombocytosis
was noted in two patients: one in the case group
with Child-Pugh class C alcoholic LC and a newly
diagnosed non-invasive HCC, and one patient in
the control group with primary biliary cholangitis
with Child-Pugh class B, as well as exacerbation
of concomitant ulcerative colitis and severe iron
deficiency anemia.

The best logistic regression model for the outcome
"platelet count = 150 x 10°/L" in the case group
included the following variables: white blood cells
count, concentration of hemoglobin and albumin, the

Table 3. Logistic regression models for the outcome “platelet count > 150 x 10%/L" in the case and control patients

Variable Coefficient B OR 95% Cl Pvalue Wald test
The case model
Malignant tumors 3.468 32.061 5.059-203.191 <0.001 13.548
Hemoglobin, g/L -0.037 0.964 0.934-0.995 0.024 5.100
Albumin, g/L 0.174 1.190 1.031-1.374 0.017 5.684
WBC, x 10°/L 0.227 1.254 1.057-1.448 0.009 6.761
The control model
Neutrophils, x 10°/n 0.355 1.427 1.238-1.644 <0.001 24.084
Spleen length (at sonography), cm -0.204 0.816 0.676-0.984 0.033 4.528

Cl, confidence interval; OR, odds ratio; WBC, white blood cell count
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presence of malignant tumors (Table 3). The model
accuracy was 90.4% (95% CI 83.4-95.1%). The model
quality was assessed as very good with AUC of 0.873
(95% CI 0.743-1.0) (Fig. 2).

The best logistic regression model in the control
group included such variables as neutrophil count
and spleen length (Table 3). The model accuracy was
86.4% (95% CI 81.3-90.6%), the model quality was
assessed as very good with AUC of 0.855 (95% CI
0.791-0.918).

Discussion

In our study, thrombocytopenia was identified in
the vast majority (85.7%) of LC patients. The study
included patients with signs of clinically significant
portal hypertension such as gastroesophageal varices
and/or ascites. Almost 80% of patients had Child-
Pugh class B or C LC, which suggests the involvement
of two main mechanisms in the development
of thrombocytopenia: portal hypertension and
decreased synthesis of TPO.

These results are consistent with data from other
studies demonstrating that the prevalence and severity
of thrombocytopenia are associated with the severity of
liver disease [21, 22]. Thus, in the study by Bashour et
al. [23], the prevalence of thrombocytopenia in patients
with non-alcoholic fatty liver disease and fibrosis F3-4
was 64% compared with 5.5% in those with fibrosis
F1-2. In the study by Qamar et al. [17], 77.9% of
patients with compensated LC had thrombocytopenia.
Similar values (76%) were obtained by Giannini et al.
[18]; severe thrombocytopenia was observed in only
1%, while 61.4% of patients had clinically significant
portal hypertension, 65% of patients had Child-Pugh
B or C LC. In our study, the overall prevalence of
thrombocytopenia and severe thrombocytopenia were
higher than in the above-mentioned studies, which
may be due to a higher proportion of patients with
clinically significant portal hypertension and Child-
Pugh class B or C. The spleen length as an indicator
of portal hypertension degree was included in the
model for the outcome "platelet count > 150 x 10°/L"
for patients without PVT with a negative coeflicient
B. It means that the higher is splenomegaly, the less
is the probability of normal or elevated platelet count.

The prevalence and severity of thrombocytopenia
in the case and control patients were not different.
Also, no differences in the LC severity by Child-Pugh
were found in these groups, but portal hypertension
was more severe (prevalence of ascites and variceal
bleeding, the spleen length, the PV diameter) in the
PVT group, which could have potentially increased
the rate and severity of thrombocytopenia in this
group. Currently, there are contradictory data on
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Fig. 2. ROC curves for the models for the outcome “platelet count
> 150 X 10%/L"in the patients with liver cirrhosis with and without portal
vein thrombosis (PVT)

specifics of platelet counts in patients with PVT.
In a meta-analysis by Pan et al. [8], low platelet
count was identified as a risk factor for PVT only in
cohort studies, whereas in cross-sectional ones, the
association between platelet count and PVT was not
established.

It should be noted that the absolute platelet count
does not represent the tendency to hemorrhagic
complications or PVT in each individual LC
patient. Thus, even severe thrombocytopenia in LC
patients may be associated with changes in their
characteristics towards increased prothrombotic
potential due to higher levels of von Willebrand factor,
ADAMTS-13 (a disintegrin and metalloproteinase
with thrombospondin-1-like domains, member 13)
and increased Factor VIII / protein C ratio [24, 25].

Despite the presence of pathogenetic factors for
thrombocytopenia in all study patients, the peripheral
platelet count was > 150 x 10°/L in 11.4% (13 patients)
in the case group and in 15.8% (36 patients) in the
control group.

Among the studied factors, a higher frequency
of alcoholic etiology of cirrhosis was found in the
patient subgroups without thrombocytopenia
compared with those with thrombocytopenia, both
in the case and control groups. It is well known that
thrombocytopenia is often observed in patients
with alcohol abuse (up to 81% among hospitalized
patients); it develops due to direct damaging effect
of alcohol on platelet production and acceleration
of their degradation and apoptosis [26]. After
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alcohol withdrawal, the platelet count usually
returns to normal or even exceeds it within a week,
with the development of the so-called rebound
thrombocytosis [26]. Similarly, in patients with
alcoholic cirrhosis, at the time of hospitalization the
toxic factor ceases to act, and the platelet numbers
can increase reactively.

The same factors associated with the absence
of thrombocytopenia were identified for both
the case and control groups: a higher count of
white blood cells, neutrophils, lymphocytes and
fibrinogen concentration. The predictive model for
the absence of thrombocytopenia included white
blood cell count in the case group and the neutrophil
count in the control group. The inclusion of these
variables in the models may be associated with the
development of low-grade inflammation [12]. In
response to inflammation, the production of IL-6
increases, which stimulates the production of TPO
by hepatocytes both in vitro and in vivo [27, 28]. To
increase the production of TPO, preserved synthetic
liver function is necessary, which explains the
inclusion of albumin concentration (with a positive
coeflicient B) in the predictive model for the absence
of thrombocytopenia in patients with PVT.

Another factor in the model of the absence of
thrombocytopenia in patients with PVT was the
hemoglobin concentration with a negative coefficient
B. It means that the lower is the hemoglobin
concentration, the higher will be the probability of
normal or elevated platelet count. In the study, we
did not aim at identification of the causes of anemia.
Taking into account that iron deficiency anemia is
the most frequent anemia among LC patients, and
in our study 31.6% patients with PVT had a history
of variceal bleeding, iron deficiency anemia can
be assumed to be one of the most likely causes of
decreased hemoglobin in our patients [29]. It is well
known that iron deficiency anemia can be associated
with a reactive increase in platelet counts due to the
stimulating effect of erythropoietin on TPO receptors
or due to TPO-independent factors [30].

The predictive model of the absence of
thrombocytopenia in patients with PVT included
all newly diagnosed malignant tumors. Non-
invasive HCC was the most frequent among newly
diagnosed malignancies, and malignant neoplasms
of other location were detected in a smaller patient
number. Thrombocytosis is often associated with
various cancer types as a result of overproduction of
thromboplastic factors by tumor cells, in particular
TPO and IL-6, activating megakaryocytes and their
precursors [31, 32].
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The prevalence of thrombocytosis in patients
with LC and HCC varies from 2.7 to 9%, which is
lower than in patients with other types of solid cancer
without concomitant cirrhosis [31, 32]. This may be
explained by baseline thrombocytopenia, which
is usually observed in LC patients. In the study by
Zanetto et al. [33], a higher platelet count (although
still thrombocytopenic) in the presence of HCC was
found in LC patients compared to those in the control
group (117 x 10°/L vs 82 x 10°/L; p = 0.046). In a recent
major study by Liu et al. [34] in 4706 patients from
Taiwan and the USA, thrombocytosis in HCC patients
(defined as platelet count > 300 x 10°/L) was detected
in 9.0% of patients in the Taiwan cohort and in 6.9%
in the USA cohort. Thrombocytosis in HCC patients
is associated with a poor prognosis, a large tumor
volume, more frequent vascular invasion and distant
metastases [34].

HCC and other tumors are also risk factors for
PVT due to the secretion of tissue factor by the tumor,
induction of thrombin formation, hypofibrinolysis,
increased levels of prothrombotic microvesicles,
increased platelet activity and function, which
together contribute to hypercoagulation and
thrombosis [33].

Currently, complete blood counts including
with platelets and Doppler ultrasound of the portal
system vasculature are methods available in routine
clinical practice when monitoring LC patients. As
the results of our study have shown, if a LC patient
was diagnosed with PVT and the peripheral platelet
count was > 150 x 10°/L, the chances of having any
newly detected malignant tumor increased 26.3-fold
and the chances of having HCC by 17.42-fold.

Limitations of the study

The study limitations include its retrospective
design and inclusion of in-patients only. However,
for such rare diseases as PVT, this design makes it
possible to study risk factors and potential cause-
effect relationships in a short time and using
minimal resources [35, 36]. We minimized the risk
of systematic errors by carefully analyzing primary
medical documentation, conducting stratified
randomization based on demographic characteristics
and etiology of LC, including variables with less than
5% missing data.

As directions for further research, prospective
studies could be considered on detailed evaluation
of platelet increments (within the thrombocytopenic
range or reference values) in LC patients as a risk
factor for malignant tumors and low-grade
inflammation.
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Conclusion

In LC patients, the prevalence of thrombocytopenia
and its severity do not differ depending on the
presence or absence of PVT. Portal hypertension
and decreased synthetic liver function are the
main causes of thrombocytopenia. Absence of

Additional information

Conflict of interests

The authors declare no conflict of interests regarding the publication of this
article.

Authors' contributions

M.Yu. Nadinskaia, the study concept and design, database management
and validation, statistical analysis, text editing; Kh.B. Kodzoeva, database

thrombocytopenia is associated with alcoholic
etiology of cirrhosis and detection of malignant
tumors. When PVT is combined with the absence
of thrombocytopenia in LC patients, the chances
for detection of malignant tumors, primarily HCC,
increase significantly. ©

management, statistical analysis, text writing; K.A. Gulyaeva, database
management, text writing and editing; M.-D.E. Khen and D.l. Koroleva,
database management, literature analysis, text writing; V.T. Ivashkin, project
management, text editing. All the authors have read and approved the final
version of the manuscript before submission, agreed to be accountable for
all aspects of the work in ensuring that questions related to the accuracy or
integrity of any part of the work are appropriately investigated and resolved.

Cnucok nutepatypbl / References

1.Peck-Radosavljevic M. Thrombocytopenia in
chronic liver disease. Liver Int. 2017;37(6):778-793.
doi: 10.1111/1iv.13317.

2.Yoshiji H, Nagoshi S, Akahane T, Asaoka Y,
Ueno Y, Ogawa K, Kawaguchi T, Kurosaki M,
Sakaida I, Shimizu M, Taniai M, Terai S, Nishika-
wa H, Hiasa Y, Hidaka H, Miwa H, Chayama K,
Enomoto N, Shimosegawa T, Takehara T, Koi-
ke K. Evidence-based clinical practice guide-
lines for Liver Cirrhosis 2020. J Gastroenterol.
2021;56(7):593-619. doi: 10.1007/5s00535-021-
01788-x.

3.LvY, Lau WY, Li Y, Deng J, Han X, Gong X, Liu N,
Wu H. Hypersplenism: History and current status.
Exp Ther Med. 2016;12(4):2377-2382. doi: 10.3892/
etm.2016.3683.

4. Mitchell O, Feldman DM, Diakow M, Sigal SH. The
pathophysiology of thrombocytopenia in chron-
ic liver disease. Hepat Med. 2016;8:39-50. doi:
10.2147/HMER.S74612.

.Gallo P, Terracciani F, Di Pasquale G, Esposi-
to M, Picardi A, Vespasiani-Gentilucci U. Throm-
bocytopenia in chronic liver disease: Physi-
opathology and new therapeutic strategies
before invasive procedures. World J Gastroenter-
ol. 2022;28(30):4061-4074. doi: 10.3748/wjg.v28.
i30.4061.

6.LvY, Yee Lau W, Wu H, Han X, Gong X, Liu N, Yue J,
Li Q LiY, Deng J. Causes of peripheral cytopenia in
hepatitic cirrhosis and portal hypertensive spleno-
megaly. Exp Biol Med (Maywood). 2017;242(7):744-
749.doi: 10.1177/1535370217693113.

7.Lim HI, Cuker A. Thrombocytopenia and liver dis-
ease: pathophysiology and periprocedural man-
agement. Hematology Am Soc Hematol Educ
Program. 2022;2022(1):296-302. doi: 10.1182/
hematology.2022000408.

8.Pan J,Wang L, Gao F, AnY, Yin Y, Guo X, Nery FG,
Yoshida EM, Qi X. Epidemiology of portal vein
thrombosis in liver cirrhosis: A systematic review

(%]

1

1

and meta-analysis. Eur J Intern Med. 2022;104:21-
32. doi: 10.1016/.€jim.2022.05.032.

9.HaguHckaa MIO, Kopsoesa XB, Tynaesa KA,
X3H M3, Koponesa [IU, Mpueanos MA, Tekaesa AX,
®epopos BP, Mpokodpbes CI. GakTopbl pucka
Tpomb603a BOPOTHON BEHbl y MaLMeHTOB
C UMPPO30M feyeHmn pasHbix knaccos no Child-
Pugh. Poccuiickuin xypHan ractpoaHTeponorum,
renatonoruu, Kononpoktonoruu. 2023;33(2):45-
59. doi: 10.22416/1382-4376-2023-33-2-45-59.
[Nadinskaia MYu, Kodzoeva KB, Gulyaeva KA,
Khen ME, Koroleva DI, Privalov MA, Tekaeva AK,
Fedorov VR, Prokofev SG. Risk Factors of Portal
Vein Thrombosis in Patients with Different Child-
Pugh Classes Liver Cirrhosis. Russian Journal of
Gastroenterology, Hepatology, Coloproctology.
2023;33(2):45-59. doi: 10.22416/1382-4376-2023-
33-2-45-59.]

0.HagnHckaa MIO, Kogsoesa Xb, YnbaHoBa KA,
Bonkosa AC, Porauesa CW, HdexaHos AC,
CrpenkoBa [A, MBawkux BT. GakTopbl pucka,
aCCoOLMMPOBaHHbIE C TPOMOGO30M BOPOTHOI BEHBI,
y 6O/IbHBIX C LUPPO30OM MeYeHun: ccnefoBaHme
CNy4Yan-KoHTpONb. TepaneBTMYECKNI apXUB.
2019;91(2):73-81. doi: 10.26442/00403660.20
19.02.000153. [Nadinskaia MYu, Kodzoeva KhB,
Ulyanova KA, Rogacheva SI, Volkova AS, Dekha-
nov AS, Strelkova DA, Ivashkin VT. Risk factors as-
sociated with portal vein thrombosis in liver cir-
rhosis: A case-control study. Therapeutic Archive.
2019;91(2):73-81. doi: 10.26442/00403660.2019.
02.000153.]

1.Turon F, Driever EG, Baiges A, Cerda E, Garcia-Cri-
ado A, Gilabert R, Bru C, Berzigotti A, Nufez |,
Orts L, Reverter JC, Magaz M, Camprecios G, Oli-
vas P, Betancourt-Sanchez F, Perez-Campuzano V,
Blasi A, Seijo S, Reverter E, Bosch J, Borras R, Her-
nandez-GeaV, Lisman T, Garcia-Pagan JC. Predict-
ing portal thrombosis in cirrhosis: A prospective
study of clinical, ultrasonographic and hemostat-

M.Yu. Nadinskaia, Kh.B. Kodzoeva, K.A. Gulyaeva, M.-D.E. Khen, D.I. Koroleva, V.T. lvashkin

Causes for the absence of thrombocytopenia in patients with liver cirrhosis and portal vein thrombosis: A case-control study

12.

14.

15.

16.

17.

ic factors. J Hepatol. 2021;75(6):1367-1376. doi:
10.1016/},jhep.2021.07.020.

Violi F, Pignatelli P, Castellani V, Carnevale R, Cam-
misotto V. Gut dysbiosis, endotoxemia and clotting
activation: A dangerous trio for portal vein throm-
bosis in cirrhosis. Blood Rev. 2023;57:100998. doi:
10.1016/j.blre.2022.100998.

.Zhang Y, Xu BY, Wang XB, Zheng X, Huang Y,

Chen J, Meng ZJ, Gao YH, Qian ZP, Liu F, Lu XB,
Shi Y, Shang J, Li H, Wang SY, Yin S, Sun SN,
Hou YX, Xiong Y, Chen J, Li BL, Lei Q, Gao N,
JiLJ, Li J, Jie FR, Zhao RH, Liu JP, Lin TF, Chen LY,
Tan WT, Zhang Q, Zou CC, Huang ZB, Jiang XH,
Luo S, Liu CY, Zhang YY, Li T, Ren HT, Wang SJ,
Deng GH, Xiong SE, Liu XX, Wang C, Yuan W,
Gu WY, Qiao L, Wang TY, Wu DD, Dong FC, Li H,
Hua J. Prevalence and Clinical Significance of
Portal Vein Thrombosis in Patients With Cirrhosis
and Acute Decompensation. Clin Gastroenterol
Hepatol. 2020;18(11):2564-2572.e1. doi: 10.1016/].
cgh.2020.02.037.

Huang X, Fan X, Zhang R, Jiang S, Yang K, Chen S.
Systemic inflammation and portal vein thrombosis
in cirrhotic patients with gastroesophageal varices.
Eur J Gastroenterol Hepatol. 2020;32(3):401-405.
doi: 10.1097/MEG.0000000000001526.

Then EO, Are VS, Lopez-Luciano M, Bijjam R, Ofo-
su A, Culliford A, Gaduputi V. Elevated Internation-
al Normalized Ratio: A Risk Factor for Portal Vein
Thrombosis in Cirrhotic Patients. Gastroenterology
Res. 2019;12(3):135-140. doi: 10.14740/gr1179.
Girleanu |, Trifan A, Cojocariu C, Dimache M,
Singeap AM, Stoica O, Sfarti C, Stanciu C. Platelet
indices in patients with de novo portal vein throm-
bosis and liver cirrhosis. Rev Med Chir Soc Med Nat
lasi. 2013;117(3):641-647.

Qamar AA, Grace ND, Groszmann RJ, Garcia-Tsao G,
Bosch J, Burroughs AK, Ripoll C, Maurer R, Planas R,
Escorsell A, Garcia-Pagan JC, Patch D, Matloff DS,
Makuch R, Rendon G; Portal Hypertension Collab-

215



w

®

orative Group. Incidence, prevalence, and clinical
significance of abnormal hematologic indices in
compensated cirrhosis. Clin Gastroenterol Hepatol.
2009;7(6):689-695. doi: 10.1016/j.cgh.2009.02.021.

18. Giannini E, Botta F, Borro P, Risso D, Romagnoli P,
Fasoli A, Mele MR, Testa E, Mansi C, Savarino V, Tes-
ta R. Platelet count/spleen diameter ratio: propos-
al and validation of a non-invasive parameter to
predict the presence of oesophageal varices in
patients with liver cirrhosis. Gut. 2003;52(8):1200-
1205. doi: 10.1136/gut.52.8.1200.

19.Hayashi H, Beppu T, Shirabe K, Maehara Y,
Baba H. Management of thrombocytopenia due
to liver cirrhosis: a review. World J Gastroenterol.
2014;20(10):2595-2605. doi: 10.3748/wjg.v20.
i10.2595.

20. de Franchis R, Bosch J, Garcia-Tsao G, Reiberger T,
Ripoll C; Baveno VII Faculty. Baveno VII - Renew-

ing consensus in portal hypertension. J Hepatol.
2022,76(4):959-974. doi: 10.1016/jjhep.2021.12.022.

21.Wang CS, Yao WJ, Wang ST, Chang TT, Chou P.
Strong association of hepatitis C virus (HCV) in-
fection and thrombocytopenia: implications from
a survey of acommunity with hyperendemic HCV
infection. Clin Infect Dis. 2004;39(6):790-796. doi:
10.1086/423384.

22.Giannini EG, Botta F, Borro P, Dulbecco P, Testa E,
Mansi C, Savarino V, Testa R. Application of the
platelet count/spleen diameter ratio to rule out
the presence of oesophageal varices in patients
with cirrhosis: a validation study based on fol-
low-up. Dig Liver Dis. 2005;37(10):779-785. doi:
10.1016/j.d1d.2005.05.007.

23.Bashour FN, Teran JC, Mullen KD. Prevalence of
peripheral blood cytopenias (hypersplenism) in
patients with nonalcoholic chronic liver disease.

AnbMaHax KNMHUYeckom meanunnbl. 2023; 51 (4): 207-217. doi: 10.18786/2072-0505-2023-51-025

Am J Gastroenterol. 2000;95(10):2936-2939. doi:
10.1111/j.1572-0241.2000.02325 x.

24.Rodriguez-Castro KI, Antonello A, Ferrarese A.
Spontaneous bleeding or thrombosis in cirrho-
sis: What should be feared the most? World J
Hepatol. 2015;7(14):1818-1827. doi: 10.4254/wijh.
v7.i14.1818.

25. Kalambokis GN, Oikonomou A, Christou L, Kolai-
tis NI, Tsianos EV, Christodoulou D, Baltayiannis G.
von Willebrand factor and procoagulant imbal-
ance predict outcome in patients with cirrhosis
and thrombocytopenia. J Hepatol. 2016;65(5):921-
928. doi: 10.1016/j.jhep.2016.06.002.

26.Silczuk A, Habrat B. Alcohol-induced thrombocy-
topenia: Current review. Alcohol. 2020;86:9-16.
doi: 10.1016/j.alcohol.2020.02.166.

27.Wolber EM, Jelkmann W. Interleukin-6 increas-
es thrombopoietin production in human

[TpUYmMHBI OTCYTCTBMS TPOMOOLMTONEHWM Y NALMUEHTOB
C LMPPO30M NeyeHu 1 TpoMBO30M BOPOTHOM BEHBI:
MCCNefoBaHMe «Cyval — KOHTPOSIbY

HaguHckaa MIO." « Kog3oesa X.b."? « [ynaeBa KA. « Xan M-[1.2." - Koponesa [./." « ViBawkuH B.T.

O6ocHoBaHune. OC/IOKHEHMA LMppo3a neyeHn
(L4M) — TpomboLMTONEHNA N TPOMOO3 BOPOTHOW
BeHbl (TBB) — uMeloT CXofHble NaToreHeTnyeckKmne
MeXaHU3Mbl. OfHaKo AaHHbIE O B3aVIMOCBA3N MeXXAy
TBB n copepkaHviem TPOMOOLUTOB Y NaLMEHTOB
c UM HeogHO3HaYHbI.

Llenb - n3yuntb y naymeHTos c LIM v TBB pakTopsl,
BAVAOLME Ha coflepKaHne TPOMOOLMTOB.
Matepwuan n metopabl. [poBeieHO PETPOCNEKTUB-
HOe 1ccnepoBaHme «Cyyal — KOHTPOosb». B rpynny
«Cnyyan» BknoyeHbl 114 naumenTos ¢ LM pasnny-
HOW 3TMONOTV 1 BNiepBbie BbisiBNEeHHbIM TBB, He 06-
YCNOBJIEHHbIM MHBA3MeEN renaTouenonapHbIM
pakom. U3 6a3bl JaHHbIX NauveHToB ¢ LM 6e3 TBB
B rpynny «KoHTponb» MeTogom cTpatndumumnpoBaH-
HOW paHZoMIM3aLMK Mo Nosy, BO3PacTy U 3TUOOTN
LIM otobpaHo 228 nayuneHToB. MayneHTbl B 06emx
rpynnax pasgesneHbl Ha NoArpynmnbl B 3aBUCMMO-
CTU OT HaNMYNA/OTCYTCTBUSA TPOMOOLUTONEH NN
(< 150 x 10%/n / = 150 x 10°/n). NNpoaHanv3npoBaHa
stronorua LM, Bbipa)keHHOCTb NopTanbHON ru-
nepTeH3nu (acymT, neyeHoyHaa sHUedanonatus,
BapVIKO3HOE pacluMpeHme BEeH NULLeBoAa/Xenyaka
1N KPOBOTEYEHUA U3 HUX, AIHHUK CeNne3eHKN, Ana-
METP BOPOTHOW BEHBI), 1ab0OpaToOpHble MapameTpbl
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(copepaHve nenkounToB, HEUTPOPUIOB, NUM-
$oLMTOB, KOHLEHTPaLUsA remornobuHa, obuiero
6eska, anbbymuHa, obuero 6unupybuHa, dpnbpu-
HOreHa, HeNTPOPUNbHO-TMMOLMTAPHBIN UHAEKC,
NPOTPOMOWH); oNpefesieHa YacToTa BrepBble BbisB-
NEHHbIX 3710KaYeCTBEHHbBIX OMyXoneil. BoluncneHsl
OoTHoweHusA waHcos (OLW) n 95% poBeputenbHble
nHTepBanbl (M), nocTpoeHbl MoAenn noructTuye-
CKOW perpeccuui; paccuntTaHa TOYHOCTb MOAENH,
BbluncnieHa nnowaab noa ROC-kpmeoi — AUC.

PesynbTaTtbl. Pasnnuun no creneHn BbipaX}xeHHO-
CTU TpoMboLMTONEHN MeXay rpynnamu «Cnyyan»
1 «KOHTPOJIb» HEe YCTAaHOBJIEHO: TAXENYI0 CTeNeHb
nmenu 15,8% (18 nauneHToB.) vs 13,6% (31 nauu-
eHT), p = 0,586; cpepHioto — 41,2% (47 naymeHTOB)
Vs 46,1% (105 nauneHToB), p = 0,398; nerkyto - 31,6%
(36 maumeHTOB) Vs 24,5% (56 nauuneHToB), p = 0,168.
[ons nauneHToB 6€3 TpOMOOLUTONEHMM B rpynne
«Cnyyaii» coctaBuna 11,4% (13 naymeHTOB), B rpyn-
ne «KoHTponb» — 15,8% (36 nauneHTOB), pasHuLa
MeXxay rpynnamu HesHauuma (p = 0,276). B nop-
rpynnax nauveHToB 6e3 TpoMOOLMTONEeHNN, Kak
B rpynne «Cnyyan», Tak 1 B rpynne «KoHTposb»,
YyacToTa ankoronbHou aTnonorum LI, conepxa-
HUe NenKounToB, HENTPOPUNOB, NMMOOLNTOB

1 KOHLEHTPaLMa GrOpUHOreHa bbinm cTaTucTuye-
CKM 3HauMMo Bbiwwe (p < 0,05), yem B MOArpynnax
nauneHToB ¢ TpomboumToneHuelr. B mogens, no-
CTPOEHHY0 Ha CXOA «OTCYTCTBUE TpOMbOLUTOMNE-
HVW», B rpynne «Cnyyai» BKIIOYEHbI COAEpPKaHue
NEeKOLMTOB, KOHLEHTPaLA reMornobuHa n anb-
6yMVHa, Hamyve BrepBble BbIABNEHHbIX 3J10Ka-
YeCcTBEHHbIX onyxonei (ToyHocTb mogenu 90,4%,
AUC 0,873), B rpynmne «KoHTponb» — cofepxaHune
HeNTPOPUNIOB U ANIMHHUK CeNe3eHKMN (TOYHOCTb
mopenu 86,4%, AUC 0,855). Mpv ogHOBpeMEHHOM
o6HapyxeHun TBB 1 copepaHumn TpoM60LMTOB
> 150 x 10°n OLL gna Bcex BNepBble BbIABIEHHbIX
3/10Ka4YeCTBEHHbIX OMyXxonen cocTaBuno 26,3 (95%
1 7,37-93,97; p < 0,0001), 4nA BNepBble BbiABEH-
HOro renaToLesIlIAPHOrO paka, He UHBa3MpYio-
Lero BOPOTHYIO BeHy, — 17,42 (95% U 4,84-62,65;
p <0,0001).

3aknioueHue. Y nauveHToB ¢ LIl yactoTa Tpomb0-
LIUTOMEHUN 1 CTEMEHb ee BblPaXKeHHOCTN He pasnn-
YaloTCA B 3aBUCUMOCTYW OT HA/IMYMA U OTCYTCTBUA
TBB. OTCcyTCTBME TPOMOOLUTONEHNN Y NALMEHTOB
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