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PRE-SURGERY BLOOD CELL RATIOS
AND SURVIVAL IN PATIENTS
WITH MALIGNANT GLIOMAS

Background. Malignant diffuse gliomas (MG) of the brain (WHO grade 3—4) are highly aggressive primary tumors
of central nervous system (CNS), spreading rapidly by infiltrating healthy brain tissue. In the majority of cases, tumor
relapse occurs. The prognostic significance of pre-surgery factors, such as inflammatory markers, particularly, the pe-
ripheral blood counts in patients with MG is discussed and remains controversial. The aim of this study was to assess
the relationship between the blood cell ratios and overall survival (OS) and relapse-free survival (RES) in MG patients.
Materials and Methods. The data on 59 MG patients were analyzed: 41 cases of primary (newly diagnosed) MG (as-
trocytoma (A-III, WHO grade 3, n = 8) and glioblastoma (GB, WHO grade 4, n = 33)) and 18 cases of recurrent MG
(recurrent A-IIT (WHO grade 3, n = 7) and recurrent GB (WHO grade 4, n = 11)). Blood cell counts (peripheral blood
leukocytes (PBL), platelets (Pt), neutrophils (Neu), lymphocytes (Ly), monocytes (Mo)) and NLR (Neu/Ly ratio), PLR
(Pt/Ly ratio), MLR (Mo/Ly ratio), and systemic immune-inflammation index (SII)) in the preoperative period (prior
to re-resection in cases of recurrent MG) were evaluated. The Kaplan — Meier and Cox regression analyses of OS/RFS
were performed. The potential association between the blood counts and ratios PLR (<146 vs. >146), NLR (<4 vs. >4),
MLR (<£0.27 vs. >0.27), SII (<906 vs. >906), as well as sex (female vs. male) and age (<60 vs. >61) with OS and RFS were
analyzed. Results. PBL and Neu counts, as well as NLR and SII indices, in patients with primary and recurrent GB in
the pre-operative period significantly exceeded the reference values (p < 0.02). PBL, Neu, and SII significantly correlated
with tumor grade. In patients with primary A-III and GB, longer OS tended to be associated with high PLR, NLR, MLR,
and SII values, while in patients with recurrent GB, longer OS tended to be associated with low values of these ratios.
Patients with recurrent A-III and GB showed a significant association between low pre-surgery NLR, SII and better RES
while patients with recurrent GB — significant association between low pre-surgery MLR and better RFS. Significant
association between OS and sex of patients with both primary and recurrent GB was shown. Conclusions. The results
obtained suggest the possible prognostic significance of PLR, NLR, MLR, and SII values in the treatment outcomes of
MG patients.
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Malignant diffuse gliomas (MG) of the brain
(WHO grade 3—4) are highly aggressive primary
tumors of the central nervous system (CNS),
spreading rapidly by infiltrating healthy brain tis-
sue. According to the Central Brain Tumor Re-
gistry of the United States, the average annual age-
adjusted incidence rate of all malignant CNS tu-
mors in 2016—2021 was 6.89—6.94 per 100,000
population, and average annual mortality rate —
4.41—4.42 [1, 2]. According to the National Cancer
Registry, the incidence of malignant variants of pri-
mary brain tumors in Ukraine in 2021—2022 was
4.8 per 100,000 population, and the mortality rate
was 3.5% [3]. The corresponding quantitative val-
ues, as well as proportional rates in 2022—2023 did
not involve overall population due to the lack of
demographic data from the State Statistics Service
of Ukraine [4].

Approximately 27.1% of all brain and other CNS
tumors are malignant, and diffuse gliomas account-
ed for 22.9% of all the tumors [2]. Diffuse gliomas
arise from glial or precursor cells and include glio-
blastoma (GB), astrocytoma (A), oligodendroglio-
ma, ependymoma, and a few rare subtypes [5, 6].
The most common malignant primary brain tumor
and the most aggressive one is GB. It accounts for
about 14% of all primary brain and CNS tumors and
51% of all primary brain cancers [1, 2].

Despite comprehensive studies of the causes and
mechanisms of the glial tumor progression, today
no significant clinical progress in their treatment
has been achieved. The five-year relative survival
rate following diagnosis of malignant brain and oth-
er CNS tumors is 35.7%; of GB — 6.9—7.1%. The
median survival for GB is 8—9 months; for malig-
nant A-IIT (grade 3) — 21 months, for malignant
oligodendrogliomas (grade 3) — 107—108 months
[1, 2]. In most cases, tumor relapse occurs. The im-
provement of the patients’ survival may be reached
with novel approaches in line with the treatment
personalization.

To determine individual treatment regimens for
MG patients, the identification of non-invasive pre-
clinical prognostic factors for overall survival (OS)
and relapse-free survival (RFS) may be advanta-
geous. As predictive factors, inflammatory markers
as well as blood cell ratios are considered [7]. The
assessment of the prognostic significance of the
major cell populations proportions in the periphe-
ral blood of patients, namely, indices such as ratios
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of neutrophil-to-lymphocyte (NLR), platelet-to-
lymphocyte (PLR), and monocyte-to-lymphocyte
(MLR) are assumed promising [8—12]. Several
studies revealed associations between PLR and/or
NLR and outcomes in patients with primary GB
[7—26], and only few studies analyzed the prog-
nostic role of PLR or NLR in patients with recur-
rent GB [27—30]. Moreover, the prognostic signifi-
cance of pre-surgery blood cell counts for OS/RFS
of MG patients remains controversial.

The aim of the study was to assess the associa-
tion between blood cell ratios and treatment out-
comes in terms of overall survival (OS) and re-
lapse-free survival (RFS) in patients with MG.

Materials and Methods

59 patients with MG treated at the State Institution
“Romodanov Neurosurgery Institute, the National
Academy of Medical Sciences of Ukraine” (SI «INS
NAMS») over 2022—2024 were included in this
prospective study after providing an informed con-
sent. The study was conducted within the scope of
scientific research work (state registration No.
01220000327, No. 0124U000618) in accordance
with the protocol agreed by the Bioethics Commit-
tee of the SI «<INS NAMS» (protocols No. 2 dated
04.14.2021, No. 2 dated 04.14.2023).

Diagnoses were verified by histological exami-
nation: 41 cases of primary (newly diagnosed)
MG and 18 cases of recurrent MG. Among the
cases of primary MG, the high-grade A (grade 3,
A-III) was diagnosed in 8 patients, and GB (gra-
de 4) in 33 patients. Among the cases of recurrent
MG, recurrent A-III (grade 3) was diagnosed in
7 patients, and recurrent GB (grade 4) in 11 pa-
tients. MG subtypes were defined according to the
approved WHO updated edition of the CNS tu-
mor classification (2021) and utilizing ICD-O-3
for the assignment of histopathology and beha-
vior, in keeping with CBTRUS current practice us-
ing histopathology groupings [1].

The inclusion criteria were as follows: histologi-
cal verification of the diagnosis; functional status
of the patient 260% by the Karnofsky scale; age of
patients over 18 years; the patient’s voluntary con-
sent to participate in the study. Distribution by sex
(59.3% males and 40.7% females) and age of the
study participants and clinical parameters of the
patient cohort are shown in Table 1.
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OS was estimated from the day of the first sur-
gery to the day of death or the last follow-up. RFS
(for patients with MG recurrence) was estimated
from the day of the first surgery to the day of con-
firmation of tumor regrowth (relapse) before the
second surgery.

The follow-up was completed in March 2025
(right censoring date: March 1, 2025).

Patients were classified as alive, dead, or cen-
sored (Table 1). The censored patients were those
who were unavailable for contact.

The absolute counts of peripheral blood leuko-
cytes (PBL), platelets (Pt), neutrophils (Neu), lym-
phocytes (Ly), monocytes (Mo) in the preoperative
period (prior to re-resection in cases of recurrent
GB), and ratios NLR (Neu/Ly), PLR (Pt /Ly), MLR
(Mo/Ly) were analyzed, as well as the systemic im-
mune-inflammation index (SII) calculated by the
formula [19]:

Pt x Neu
Ly

SII =

As a control, the indices of practically healthy
persons (comparison group, n = 5) were used.

The statistical analysis of the data was carried
out using the software package “Statistica 12.0”
(Software StatSoft Inc., 2014) and IBM SPSS Statis-
tics 27 (IBM corp., 2020). Parametric and non-
parametric methods were applied (Kruskel — Wal-
lis ANOVA rank discriminant analysis for multiple
comparison of several independent groups, post-
hoc Mann — Whitney U-test for pairwise compar-
ison of independent groups with subsequent Ben-
jamini — Hochberg adjustment for p-values). The
normality of data distribution was determined by
the Shapiro — Wilk test. The univariable analysis

Table 1. Clinical parameters of the patient cohort

was performed using the Kaplan — Meier method,
and differences between the survival curves were
evaluated using the log-rank (Mantel — Cox) test
with subsequent Benjamini — Hochberg adjust-
ment for p-values. The Cox regression analysis
(omnibus tests of model coefficients) was addition-
ally performed, with the Benjamini — Hochberg
correction applied to p-values. A p-value < 0.05 was
considered statistically significant. The correlation
analysis was performed using Spearman’s rank cor-
relation with subsequent Benjamini — Hochberg
adjustment for p-values.

Results

Ratios of peripheral blood cells. The Kruskel —
Wallis ANOVA rank discriminant analysis for mul-
tiple comparisons of blood cell counts in MG pa-
tients revealed a significant differences in absolute
counts of PBL (p = 0.012), Neu (p = 0.007) as well
as NLR (p = 0.03) and SII (p = 0.04). For further
precise pairwise comparison, we used post hoc
Mann — Whitney U-test with subsequent Ben-
jamini — Hochberg adjustment (8 tests for each
indicator (PBL, Neu, NLR, SII); Table 2).

The absolute PBL count in patients with MG
significantly exceeded the reference values in a
control group (Fig. 1, a). The differences in the
absolute counts of Pt, Ly, and Mo as well as PLR
and MLR ratios between the groups were insig-
nificant (Fig. 1, b, ¢, d, f, h). The absolute count of
Neu in MG patients both in primary GB and re-
current GB groups exceeded the reference values
by 2.5—3 times (Fig. 1, e). At the same time, NLR
and SII indices increased, reaching significant dif-
ferences in patients with GB primary compared to
control (Fig. 1, g i). The differences in blood cell

T ¢ malienant ICD-0O-3 histo- Primary / Age (years) Status
Group | n ype ot maigna pathology and Grade ary Sex ge years (alive / dead /
diffuse glioma . recurrent Me (min; max)
behavior code censored)
1 8 Astrocytoma (A) 9401/3 G3 Primary m (4) | 38.5(30—54) 6/1/1
w(4) | 38.0(28—40)
2 7 Astrocytoma (A) 9401/3 G3 Recurrent | m (5) | 38.0 (24—60) 4/3/0
w(2) | 38.5(35—42)
3 33 | Glioblastoma (GB) 9440/3 G4 primary | m (20) | 58.0 (18—72) | 12/16/5
w(13) | 57.0 (31—72)
4 11 | Glioblastoma (GB) 9440/3 G4 recurrent | m (6) | 48.0 (38—64) 3/7/1
w (5) 50.0 (3— 65)
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Table 2. Results of the multiple (Kruskel —Wallis ANOVA rank discriminant analysis)

and post hoc pairwise (Mann — Whitney U-test) comparisons between the groups. P-values < 0.05

are considered significant (marked in red), after Benjamini — Hochberg adjustment (8 tests per indicator)

Multiple comparison p-value - . p-value
Indicator (Kruskel — Wallis ; Pairwise comparison
Kruskel — Wallis (Mann — Whitney U-test) Mann — adjusted
ANOVA) ANOVA Whitney U-test
PBL A-III primary A-III primary vs. GB primary 0.119607 0.191372
GB primary 0.0118 A-III primary vs. A recurrent 0.754579 0.754579
A-Ill recurrent A-III primary vs. control 0.093240 | 0.186480
GB recurrent ;
GB primary vs. GB recurrent 0.520817 0.694422
Control
GB primary vs. control 0.000331 0.002646
A-III recurrent vs. GB recurrent 0.660472 0.754825
A-III recurrent vs. control 0.051948 0.138528
GB recurrent vs. control 0.001832 0.007326
Pt A-III primary
GB primary 0.2204 p-value from Kruskel — Wallis ANOVA test is non-signifi-
A-IIT recurrent cant, no need for post-hoc pairwise comparison
GB recurrent
Control
Ly A-III primary
GB primary 0.4669 p-value from Kruskel — Wallis ANOVA test is non-signifi-
A-III recurrent cant; no need for post-hoc pairwise comparison
GB recurrent
Control
Mo A-III primary
GB primary 0.8623 p-value from Kruskel — Wallis ANOVA test is non-signifi-
A-IIT recurrent cant; no need for post-hoc pairwise comparison
GB recurrent
Control
Neu A-IIT primary A-IIT primary vs. GB primary 0.046456 0.074330
GB primary 0.0072 A-TII primary vs. A-III recurrent 0.662005 | 0.756577
A-lll recurrent A-III primary vs. control 0.045066 | 0.090132
GB recurrent .
Control GB primary vs. GB recurrent 0.260114 0.346819
ontro
GB primary vs. control 0.000381 0.003047
A-III recurrent vs. GB recurrent 1.000000 1.000000
A-III recurrent vs. control 0.030303 0.080808
GB recurrent vs. control 0.004662 0.018648
PLR A-III primary
GB primary 0.8341 p-value from Kruskel — Wallis ANOVA test is non-signifi-
A-III recurrent cant; no need for post-hoc pairwise comparison
GB recurrent
Control
NLR A-IIT primary A-IIT primary vs. GB primary 0.153410 1.227280
GB primary 0.0304 A-III primary vs. A-III recurrent 0.413586 | 3.308691
A-Ill recurrent A-III primary vs. control 0.093240 | 0.745921
GB recurrent .
GB primary vs. GB recurrent 0.738170 5.905364
Control
GB primary vs. control 0.000518 0.004148
A-III recurrent vs. GB recurrent 0.427822 3.422577
A-III recurrent vs. control 0.017316 0.138528
GB recurrent vs. control 0.055278 0.442224
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End of Table 2
Multiple comparison p-value Pairwise comparison p-value
Indicator (Kruskel — Wallis Kruskel — Wallis . Mann —
M — Whitney U-test i
ANOVA) ANOVA (Mann itney U-test) Whitney U-test adjusted
PLR A-III primary
GB primary 0.9530 p-value from Kruskel — Wallis ANOVA test is non-signifi-
A-III recurrent cant; no need for post-hoc pairwise comparison
GB recurrent
Control
SII A-III primary A-IIT primary vs. GB primary 0.087928 0.703421
GB primary 0.0437 A-TII primary vs. A recurrent 0.490842 | 3.926740
A-III recurrent )
GB recurrent A-IIT primary vs. control 0.065268 0.522145
Control GB primary vs. GB recurrent 0.760230 6.081836
GB primary vs. control 0.001165 0.009323
A-III recurrent vs. GB recurrent 0.874875 6.999001
A-III recurrent vs. control 0.051948 0.415584
GB recurrent vs. control 0.099234 0.793873

counts between subgroups GB primary vs. GB re-
current and A-III primary vs. A-III recurrent were
insignificant.

Thus, the PBL and Neu counts in patients with
GB (primary and recurrent) in the pre-operative
period significantly exceeded the reference values,
as well as NLR and SII indices in patients with
primary GB. Moreover, glioma grade (G3, G4)
showed a significant direct medium-degree rela-
tionship with specified quantitative indicators of
peripheral blood cells: PBL (Spearman correlation
coefficient r = 0.405, p = 0.009), Neu (r = 0.410,
p =0.005), SII (r = 0.314, p = 0.04), with a trend
for NLR (r = 0.280, p = 0.065).

Analysis of the studied indicators depended on
sex and revealed a tendency to slight correlation of
high Pt and PLR indices with female sex, however
insignificant (r=0.292, p = 0.24; r = 0.277, p = 0.17,
respectively).

Based on the median sample value of quantita-
tive ratios NLR (4.04), PLR (145.93), MLR (0.27),
SII (905.97), patients were divided into correspond-
ing low and high value groups for Kaplan — Meier
curves and Log Rank test analysis.

Survival analysis using the Kaplan — Meier
multiple assessments revealed that in the A-III
primary group, the median OS was 16.0 (2.0; 68.0)
months, in the A-III recurrent group — 57.0
(33.0; 94.0) months; in the primary GB group —
10.5 (0.5; 68.5) months, and in the recurrent GB
group — 20.0 (3.5; 84.0) months. The median RFS

ISSN 1812-9269. Experimental Oncology 47 (3). 2025

in the A-III recurrent group was 35.0 (23.0; 84.5)
months, and in the GB recurrent group — 12.0
(2.5;97.0) months. The Log Rank (Mantel — Cox)
test revealed significant differences (p < 0.001) in
the OS Kaplan — Meier estimate between MG
groups and insignificantly longer RFS in the A-III
recurrent group vs. the GB recurrent group
(Fig. 2). The OS of the MG group showed a sig-
nificantly mild inverse correlation with age
(Spearmen correlation coefficient r = -0.427,
p =0.008) and no correlation with sex (r = -0.135,
p=0.321).

PLR (<146 vs. >146), NLR (<4 vs. >4), MLR
(£0.27 vs. >0.27), SII (<906 vs. >906), and two ad-
ditional factors ((sex (female vs. male) and age
(<60 vs. >61)) were investigated for potential as-
sociations with OS and RFS. Analysis of the sub-
groups of patients with primary A-III and recur-
rent A-III revealed no significant associations be-
tween their OS and evaluated factors and
significant association of REFS with NLR (p =
=0.035) and SII (p = 0.037) in the A-III recurrent
group (Fig. 3).

Analysis of the subgroups of patients with pri-
mary GB and recurrent GB revealed no significant
association between OS/RFS and evaluated fac-
tors, except a trend for association of OS with PLR
(p = 0.055), significant associations of RFS with
MLR (p = 0.031) and SII (p = 0.053) (Fig. 4), and
a tendency for association with sex (p = 0.048, Log
Rank test; p = 0.062, Cox regression test; Fig. 5).
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Discussion

The blood cell ratios NLR, PLR, MLR, an SII are
considered non-invasive pre-clinical prognostic
factors of OS/RFS of MG patients and the choice of
their treatment regimens [7—12]. In this study, we
have found a significant increase in PBL and Neu
counts in patients with primary GB and recurrent
GB and an increase in NLR and SII in patients with
primary GB at the pre-operative stage. Tumor

grade significantly directly correlated with PBL
count, Neu count, and SII ratio.

Survival analysis found out that median OS sig-
nificantly differed between the groups of patients
with MG from 10.5 months in primary GB patients
to 57.0 months in recurrent A-III patients. These
data corresponded to the known data on median
survival for newly diagnosed GB as 8—9 months
and 21 months for anaplastic astrocytoma [1, 2].
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Fig. 1. Quantitative ratios of peripheral blood cells in patients with malignant gliomas: absolute counts of leukocytes
(PBL, a), platelets (Pt, b), lymphocytes (Ly, c), monocytes (Mo, d), neutrophils (Neu, e), PLR (f), NLR (g), MLR (h), and
systemic immune-inflammation index (SII, i). Control — healthy donors (n = 5); A-III primary — cases of primary
astrocytoma grade 3 (n = 8); A-III recurrent — cases of recurrent astrocytoma grade 3 (n = 7); GB primary — cases of
primary glioblastoma grade 4 (n = 33); GB recurrent — cases of recurrent glioblastoma grade 4 (n = 11). Mann — Whit-

ney U-test with Benjamini — Hochberg adjustment
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ments with Log Rank test
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with primary (a) and recurrent (b) glioblastoma (GB). Survival analysis using Kaplan — Meier multiple assessments

with Log Rank test

OS of MG patients showed significant mild inverse
correlation with age and no correlation with sex.
Then we have performed an analysis of survival
of the patients depending on the median values of
each of the parameters such as (NLR, PLR, MLR,
and SII) (by comparison of the low and high value
groups). In patients with A-III primary and A-III
recurrent, no significant associations of OS with the
factors were revealed. Patients with A-III recurrent
showed a significant difference in RFS, depending
on low and high values of NLR and SII. In patients
with GB, significant difference in OS depending on

328

low and high PLR and sex, and significant difference
in RES depending on MLR and SII were revealed.
Our data showed that longer OS tended to be as-
sociated with high PLR, NLR, MLR, and SII values
in patients with primary A-IIT and primary GB,
and low values of the indices in patients with recur-
rent A-III and recurrent GB. Based on these obser-
vations, a different role of inflammatory status in
patients at different stages of tumor progression
(primary vs. recurrent tumor) can be hypothesized.
One could not exclude the influence of treatment
regimens (chemotherapy, radiotherapy) on the

ISSN 1812-9269. Experimental Oncology 47 (3). 2025
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Fig. 5. Comparison of OS depending on sex (a) and age (b) of patients with primary and recurrent glioblastoma. Sur-
vival analysis using Kaplan — Meier multiple assessments with Log Rank test and Cox regression analysis (Omnibus
tests of model coefficients) after Benjamini —Hochberg adjustment (6 tests)

blood cell counts in patients with recurrent MG;
however, it is out of scope of this study.

Our findings partly corresponded to the data of
Yang et al. [7], showing that lower NLR was sig-
nificantly associated with worse OS, whereas the
impact of PLR was insignificant.

It should be noted that known data on the prog-
nostic significance of the preclinical blood cell
counts regarding OS/RFS of MG patients remain
controversial [20, 25].

In particular, a high PLR in the preoperative period
is predictive of a poor prognosis for glioma patients,
and reduced Pt counts correlate with OS [8, 9, 14, 15,
17,18, 21—3, 26, 31, 32]. Improved outcomes showed
a trend or were significantly associated with PLR <150
(p = 0.029), while PLR at the time of recurrence was
identified as an independent predictor of OS in patients
with recurrent GB [12, 30]. In our study a similar PLR
median value tended to be associated with longer OS
in patients with recurrent GB.

High NLR >4 (p = 0.02) before re-resection
proved to be an independent predictor of OS of GB
patients after the second surgery [27]. High NLR at
the time of the first recurrence was negatively as-
sociated with OS of GB and diffuse glioma patients
(17, 18, 21, 23, 26, 28, 29, 31]. These findings are
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! llep>kaBHa ycraHoBa «[HCTUTYT Helipoxipyprii iM. akazl. A.T1. Pomonanosa
HamionanpHoi akafiemii Me[u4HMX HayK YKpainu», Kuis, Ykpaina

2 YuiBepcutercbkuit Megyunumit eHTp lllnespir-Tonbiureiina, BigineHHa
npoMeHeBoi Teparii, Jlo6ex, Himeuunna

[TOKA3HNKU MTEPY®EPUYHOT KPOBI B JOOIIEPALIIVIHWI TTEPIO]T
TA BVDKVIBAHICTD ¥V ITAIIEHTIB 31 3JIOAKICHVMU ITTIOMAMMN

Cran nutanss. 3noskicHi gudysHi rmiomn (3I) ronosHoro Mo3ky (BOO3 cryminb 310sKicHOCTI 3—4) € arpecuBHU-
Ml iHBa3VMBHVIMY ITyX/IMHAMI, IO [IEPeBaXKalOTh cepel MePBMHHNUX MyX/INH LieHTpanbHoi HepBoBoi cuctemn (IJHC) Ta
XapaKTepUsYIOThCA MIBUAKOW iHIIbTpallielo y 3M0pOBi TKAHMHY TOJIOBHOTO MO3KY. Y Oinbimocti Bumagkis 3T penu-
AMBYIOTb. IIpOrHOCTIYHEe 3HAYEHH: IepefoIepaliiiiyux GpakTopiB, TaKMX SIK MapKepy 3allajleHH:, 30KpeMa, IIOKa3HI-
ki nepudepndHol Kposi HarieHTiB 3i 3I, AMCKYTYETbCA Ta 3a/IMIIAETbCA CynepewMBuM. MeTa. OLiHUTY 3B’ A30K MDK
CHiBBiTHOIIEHHAM KITUH IepudepudHol KpoBi Ta pesy/IbTaTaMy JIIKYBaHH:A 3a IOKa3HMKaMU 3aTa/IbHOI BIDKMBAHOCTI i
6e3peLnIMBHOI BIDKMBAHOCTI B nanieHTiB i3 3I. Marepianu Ta Mmetogu. [IpoBefieHo OCTi/KeHHs faHKX Bif 59 marjieH-
iB i3 3I" 41 BuIagok nepBuHHO AiarHocroBanux 3I° (actpouuroMma (A, cryminb 3nosxicHocti 3 3a BOO3, n = 8) ta rio-
6macroma (I'B, cryminb 3noskicHocti 4 3a BOO3, n =3)) ta 18 Bunaznkis npoposxeHoro pocty 3I' (peunpus A (cTyniHb
3noskicHocTi 3 3a BOO3, n =7 ) Ta perypus I'D (cryminb 3nosaxicaocti 4 3a BOO3, n = 11)). [IpoananisoBano BmicT Kii-
TVH NepriepaHOi KpoBi (abcoroTHA KiIbKIicTb efikonuTiB nepudepnynoi kposi, pom6bountis (T), Heitrpodinis (H),
nimpountis (JI), moronutis (M) Ta kinbkicHi crissignonrerna H/JI, T/JI, M/J1, iHfeKc cUCTEMHOTO iIMyHHOTO 3allajieHHA
(ICI3)) y nmepenonepaniitamit mepiop (epey MOBTOPHOI0 pe3eKIjielo y BUMaaKax peunansHux 3I°) Ta mpoBeieHO aHasi3
3arajibHOI 1 6e3peraNBHOI BIDKMBAHOCTI 32 JJOIIOMOTOI0 meropty Kammana — Meitepa Ta perpeciifHoro cTaTucTIIHOIO
anaisy Kokca. IToxasuuxu T/J1 (<146 nporu >146), H/JI (<4 nporu >4), M/JI (0,27 npotn >0,27), ICI3 (<906 nporu
>906), cTaTh (XKiHOYA IIPOTH Y0/I0BI4OI) Ta Bik (<60 mpoTy >61) 6y KOCIiAKeH] /Is1 BU3HAUEHHs IIOTEHIIITHOTO 3B 3Ky
i3 3ara/IbHOIO Ta 6e3peLNVBHOI0 BIDKMBaHICTIO. PesynbraTu: BMicT /Ie/IKOLMTIB Ta HeITPO(I/IB y HALIEHTIB 3 ITIEPBUHHO
niarHocroBanoo I'b ta pennansHoio ['B B nepenomnepaniiiHoMy mepiofii FOCTOBIPHO IepeBUIIyBaB pedepeHTH] 3HaueH-
Hs1, TaKOX Brcoknmu 6y okasuyku H/JI Ta ICI3 y xBopux 3 mepsruHuMu I'B (p < 0,02). CryniHb 3/105KiCHOCT] Ty x/mn-
HYI MaB 3HAYyIIMI IPSIMUIL 3B 130K 3 IIOKA3HMKaMM BMICTY TefKOLUTIB, HeitTpodinis Ta ICI3 3 TeHaeHLi€0 O 3B’I3KY 3
ingexcom H/JL. [Ina nanienTis 3 neppuHHuMuy A Ta I'b joBIITa 3arasbHa BIOKMBAHICTh Majla TeHAEHIIIO [0 acolliallii 3 BU-
coxumu nnokasavkamu T/J1, H/JI, M/J1, ICI3, Toni sk y manienTis 3 penyusayumMu A ta I'D nosia saraibHa BUOKMBaHICTh
MaJla TeH/IeHIIilo 10 acoliallii 3 HU3bKMMM 3a3HaYeHMMI CITIiBBiTHOLIIEHHAMI. Y MAIiEHTIB 3 pelUaBOM A criocTepirabcs
3HAYYIIMII 3B’ 130K MDK HM3bKUMM Hepenonepauiriaumy mokasaukamu H/JI, ICI3 ta xpamjorn 6e3penyanBHO0 BIDKHU-
BaHICTIO. Y TallieHTiB 3 peryauBHo0 I'B cnocTtepirasces 3B’ 130K MK HU3BKVUM IlepefomnepaliitniumM rnokasuukom T/J1 ta
KPAILIOI0 3aTa/IbHOIO BIDKMBAHICTIO. Y MAI[iEHTIB 3 epBUHHMMM Ta penuyBHuMu I'b ciocrepiraBcs sHadyLmit 38’ 130K
MDD 3ara/IbHOIO BIDKMBaHICTIO Ta CTaTTIO. BucHOBKN. OTpUMaHi pe3ynbTaTi CBilYaTh PO IMOBipHY IPOTHOCTUYHY 3Ha-
gymricts criBBigHomens T/J1, H/JI, M/J1, ICI3 pisa pe3ynbratis nikyBaHHA nanieHTis i3 31.

Kmrouosi croBa: udysHa rrioma, acTpoluToMa, I1io6acToma, CriBBifHOMEeHHA HeliTpodimm/miMdounTn, Tpomb0-
uMTM/niM(bouMTM, IHJIEKC CMCTEMHOIO iMyHHOTO 3aIlajIeHHs, 3arajibHa BYDKMBAHICTb.
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