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FEATURES OF CHANGES IN INTEGRATIVE INDICATORS
OF ENDOGENOUS INTOXICATION, REACTIVITY,
INFLAMMATION ACTIVITY IN PATIENTS WITH
CHRONIC VIRAL HEPATITIS AND CHRONIC RENAL
FAILURE

The aim: to study the peculiarities of changes in integrative
indicators of endogenous intoxication, reactivity and activity of
inflammation in patients with chronic viral hepatitis B and C, and
with chronic renal failure undergoing hemodialysis.

Materials and methods. 19 patients with chronic viral hepatitis
B (HBV) and chronic viral hepatitis C (HCV) with chronic renal
failure and patients with chronic kidney disease (KD) were examined.
Comparison  group included 40 healthy blood donors.
Epidemiological, clinical and laboratory examination was performed.
Indicators of endogenous intoxication, nonspecific reactivity and
inflammatory activity were calculated and analyzed using statistical
criteria (M £+ m, Student's test and Mann-Whitney test).

Results: an increase in the integrative indicators of endogenous
intoxication in patients with the combined pathology of chronic KD
and chronic viral hepatitis (VH) is a consequence of the activation of
tissue disintegration, cytolysis of hepatocytes and a significant
impairment of liver function. A change in the indices of non-specific
inflammation indicate expressed activity of the inflammatory
process and immunological disorder of reactivity. These changes
also suggest decompensated endotoxicosis, as a possible
consequence of a chronic infectious process and decompensated
endogenous intoxication.

Indicators of leukocyte intoxication index (LII), leukocyte shift
index (ISL), hematological intoxication index (HII), intoxication
index severity (11S), immunoreactivity index (IR), neutrophil-
monocyte ratio (NMR) are increased in all patients with chronic KD,
which may be related to the actual cause of development —
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glomerulonephritis, chronic pyelonephritis, concomitant pathology.
More pronounced deviations were found in men of both groups than
in women, which may be related to greater adherence to diet, water
load between hemodialysis procedures in the latter.

Conclusions. Patients receiving invasive manipulations,
including hemodialysis, belong to the risk group and are more
susceptible, taking into account immunodeficiency, to infection with
hepatitis viruses than the general population. CVH is one of the most
common types of lesions in them. The obtained changes, namely, a
more pronounced increase in the integrative indicators of
endogenous intoxication, in patients with the combined pathology of
CKD and CVH indicate the activation of the processes of tissue
decay, cytolysis of hepatocytes and significant liver function
impairment. At the same time, a change in indices of non-specific
inflammation indicates a pronounced activity of the inflammatory
process and an immunological disorder of reactivity. A clear
systemic reaction to inflammatory processes in the body of patients
is determined, the probable development of decompensated
endogenous intoxication, which is possible consequence of a chronic
infectious process. A simultaneous increase in ISL and a decrease in
ILG was established, which is associated with the development of
endogenous intoxication and a violation of immunological reactivity
due to autointoxication of the body. A decrease in Ilymph indicates
an active adaptive reaction of white blood cells and a cell-type
immunodeficiency, in particular, a decrease in non-specific anti-
infective protection. Indicators of LII, ISL, HII, 1IS, IR, NMR are
increased in all patients with CKD, which may be related to the actual
cause of development — glomerulonephritis, chronic pyelonephritis,
etc. The difference of integrative indicators between men and women
was established, more pronounced deviations from normal were
found in men of both groups than in women, which may be
associated with greater adherence to diet, water load between
hemodialysis procedures in the latter.

Key words: chronic viral hepatitis B and C, coinfection,
hemodialysis, chronic renal failure, health, intoxication, reactivity,
inflammation.
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OCOBJINBOCTI 3MIH IHTEI'PATUBHUX INIOKA3HUKIB
EHJIOTEHHOI THTOKCHKAIIII, PEAKTHUBHOCTI,
AKTHUBHOCTI 3ANAJIEHHA YV  ITAHOIEHTIB 3
XPOHIYHUM BIPYCHUM IT'ENATUTOM TA
XPOHIYHOIO HUPKOBOIO HEJOCTATHICTIO

Meta: BUBYHTH OCOOJIMBOCTI 3MiH IHTETPATUBHUX ITOKa3HUKIB
€HJIOT€HHO1 1HTOKCHKaIlil, pEaKTUBHOCTI, aKTMBHOCTI 3alajeHHs y
Tali€HTIB 3 XpPOHIYHUMH BipyCHUMHU renatutamu B 1 C, i XpoHIYHOIO
HUPKOBOKO HEJOCTATHICTIO, IO 3HAXOIATHCS HA TeMO/Iiai3i.

Marepiann i meromu: oOcrexxeno 19 oci® (3 XpoHIUHHM
BipycHuM remnatutom B (XBI), xponiunuM BipycHuM renaturom C
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Kagheopa  ingpexyitinux  xeopob 3
enidemionociero. CymcoKuti 0eporcasHui

yuigepcumem, M. Cymu, Vkpaina;
Lwopuxcokuii ynigepcumem, m. Lopix,
Llseiiyapis

Ta 3 XPOHIYHOIO HHMPKOBOI HenocratHictio (XHH), mamientn 3
XPOHIYHOIO XBOpPOOOI HHpPOK). ['pymy mopiBHAHHSA ckiamn 40
3IOPOBHUX MIOHOPIB KpOBi. 3i0paHO emiJeMioNIoTivHi, KITiHIYHI Ta
nmabopaTopHi [aHi (3araJpHUE Ta OIOXIMIYHWI aHaNi3W KpOBI).
TToxa3Huku €HIO0T€HHOT IHTOKCHKAITIT, HecnenupiaHoT
PEaKTUBHOCTI Ta aKTUBHOCTI 3alaJieHHs OyJiu po3paxoBaHi Ta
MpOaHaNi30BaHi 3a JOIOMOTOK CTATHCTHYHHX KputepiiB (M +m,
kpurepiii CTeiofeHTa 1 Kpurepiii Manna— YiTHi).

PesyabraTm:  30UIbIIEHHS ~ IHTEIPaTUBHHMX  IOKa3HUKIB
SH/IOTEHHOI IHTOKCHKAIIil, Y TAli€HTIB 3 MOE€IHAHOI MaTOJIOTi€I0
XHH Tta XBI' € HacmigkoM axTHBaIlii MpOIECiB po3maay TKaHUH,
OUTONI3Y TEeMaTOUUTIB Ta 3HAYHOTO MOPYIICHHS (PYHKIIII MediHKH.
BcranoBieni 3MiHM iHAEKCIB HeCTICIIU(ITHOTO 3aNalICHHSI BKa3YIOTh
Ha BHPaXCHY aKTHUBHICTh 3alAJIbHOTO TPOIECY Ta iMyHOJOTidHE
MOPYIIEHHS PEAaKTHBHOCTI, a TakoX Ha JEKOMIICHCOBAaHUI
€HJJOTOKCHUKO3, SIK MOKJIMBHH HACTIJJOK XPOHIYHOTO iH(EKIIHHOTO
MIPOLIECY Ta BUPa3Hy €HJIOTeHHY IHTOKCHKAIFO.

IMoxkazuuku JIII, 13JIK, I'TI, ITI, IIP, ICHM migBuiieHi B ycix
narfientiB 3 XHH, o moxe OyTu MOB’s13aHO 3 BJIACHE MPUYHHOIO
PO3BUTKY — TIIOMEPYJIOHS(PPUTOM, XPOHIYHUM TMi€TOHEHPHUTOM,
CYITyTHBOIO TaTOJIOTi€r0. bBimbIm BHpaskeHI BIOXWICHHS Bix
HOpMaINTbHUX OyITM BHUSBIICHI y YOJOBIKiB 000X TpYyI, Hi)X Y JKiHOK,
oo Moxke OyTH MOB’s3aHe 3 OUIBIIOI MPUXWIBHICTIO O HIi€TH,
BOJIHOTO HaBaHTAKEHHS MiX mpoueaypamu I'J] B ocTaHHIX.

BucnoBkm. [TanienTH, 1110 OTpUMYIOTh IHBa3UBHI MaHIMyJIsLil, y
TOMY YHCII TeMofiaji3, BIIHOCATBCS 1O TPYNU PH3UKY 1 OLIbII
CIPUUHSTIMNBI, BpaxoBylO4UM iMyHonedinur, x0 iH}iKyBaHHS
BipycaMu TenaTuTiB, HDX 3aranpHa nomyisimis. XBI' € ognuMu i3
HaWNOUIMPEHIINX THIIB ypaxeHb y HUX. OTpuMaHi 3MiHH, a came
BHpa3Hille 30UIBIICHHS IHTETPAaTUBHHX TOKAa3HUKIB CHIOTCHHOL
IHTOKCHKAIIil, Y MaIlieHTiB 3 moeqHaHoro naronoriero XHH Ta XBI'
CBIIYUTH MPO AaKTHBAIIl0 MPOIECIB PO3Maay TKAHWH, LUTONI3Y
TeraToOUUTIB Ta 3HAYHE MOPYIICHHS (YHKIIT ediHKA. Pa3oM 3 Tuwm,
3MiHa iHIEKCIB HecrenudiyHoro 3amalieHHsT BKa3ye Ha BUpPaKEHY
AKTMBHICTh 3allaJIbHOTO MpOLIECY Ta IMYHOJIOTIYHE HOPYIIEHHS
peakTUBHOCTI. Bu3HauaeThCs YiTKa CUCTEMHA Peakiiisi Ha 3analbHi
npouecd B OpraHi3aMi  XBOpHX,  BIPOTIJHHH  PO3BUTOK
JICKOMIIEHCOBaHO1 ~eHAOreHHOl iHTOKcHKanii. Bkaszani 3MiHH
CBiUaTh MPO JCKOMIICHCOBAHHI EHIOTOKCUKO3, SK MOXKIHBHIMA
HACNZOK XPOHIYHOTO iH(EKIiiHHOro Tmporecy. BcraHoBieHe
oxpnovacHe nigsumenns I13JIK Tta sumkennsa 1JII7, mo mos's3ano 3
PO3BUTKOM  €HJIOTEHHOi  IHTOKCHKAalii Ta  HOPYIICHHSIM
IMYHOJIOTIYHOI ~ PEAaKTUBHOCTI ~ BHACTINOK  aBTOIHTOKCHKAII{
oprauiamy. 3HmwkeHHs ImiMd Bkasye Ha aKTHUBHY aJanTHBHY
peaxiiiro 01701 KpoBi Ta iMyHOAE(DIIUT KIITHHHOTO THITY, 30KpeMa
Ha 3HIDKEHHS HeCHenn(piYHOTO NPOTHIH(EKIIHHOTO 3axXHUCTy.
IMokazamku JIII, I3JIK, T'TI, III, IIP, ICHM migBuimieHi B ycix
marienTiB 3 XHH, mo Moxe OyTu moB’s3aHe 3 BIaCHE MPUYHHOIO
PO3BUTKY HHUPKOBOI HEIOCTATHOCTI — IJIOMepyJoHEe(QpPHUTOM,
XpOHIYHMM  mie€goHedpuTOoM  TOmO. BceraHoBieHa — pi3HUIA
IHTErpaTUBHMUX MOKA3HHMKIB MK UYOJIOBIYOIO Ta XIHOYOIO CTaTTIoO,
OibpII BUpa3Hi BIAXWICHHS BiJ HOpMalbHHUX OyJM BUSIBICHI Y
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YOJIOBIKIB 000X TPYII, HIXK y JKIHOK, IO MOXe OyTH IMOB’sA3aHE 3
OUTBIIOI0 MPHUXWIBHICTIO IO Mi€TH, BOJHOTO HABaHTAXXCHHA MiX
MIpoIeTypaMy TeMO/Iiai3y B OCTaHHIX.

KurouoBi cjioBa: xponiuHi BipycHi renatuti B 1 C, koiHdexis,

reMozianmis,

XpOHIYHA HHPKOBa HEAOCTATHICTh, 3J0POB’S,

IHTOKCHUKAIIisl, PCaKTUBHICTh, 3aMaJICHHS.

Aemop, sionogidanvhuii 3a aucmyeannsn. Mukxona Yemuu, Cymcokuil OepoicasHuil yHigepcumem, kageopa

IHGheKYTHUX X80P0 3 enioemioNozico
e-mail: n.chemych@kinf.sumdu.edu.ua

INTRODUCTION / BCTYII

Almost 4 million people in the world require
renal replacement therapy (RRT), and hemodialysis
(HD) remains the most common form, accounting
for about 69% of all RRT and 89% of all dialysis [1].
According to the Institute of Nephrology of the
Medical Academy of Ukraine, there are 57
hemodialysis centers in Ukraine, where about 3.5
thousand  patients  undergo  extracorporeal
detoxification [2]. Treatment technology and
availability have improved significantly in recent
decades, but access, cost, and treatment outcomes
vary widely around the world, and overall, rates of
impaired quality of life, morbidity, and mortality are
high, representing a major public health problem [ 1]
The interpretation of laboratory parameters of
patients with HD is extremely important for the
analysis and improvement of the quality of
treatment, but the issue of significant heterogeneity
in monitoring and reporting of these results in
different centers becomes relevant.

The risk of infection with hepatitis B, C and D
viruses (HBV, HCV and HDV) is quite high during
the HD procedure [3]. Patients and employees of
hemodialysis departments are at risk of HBV, HCV,
HDV infection. According to the DOPPS (Dialysis
Outcomes and Practice Patterns Study), the
incidence of hepatitis C virus (HCV) among 76,689
patients was 7.5% (5.9% in North America, 6.7% in
Europe, and 12.4% in Japan) . The prevalence of
hepatitis B (HBV) among patients treated for HD in
the same study in North America, Europe and Asia
was 3.3% (ranging from 0% in the UK to 6.6% in
Italy) [4].

HCYV infection remains the most common cause
of liver damage in patients with chronic kidney
disease (CKD). In patients with HD more than 12
months, this indicator is higher than in patients with
shorter (up to 12 months) periods of replacement
therapy [5].

Some patients have serological signs of
simultaneous infection with several hepatotropic

viruses (HBV, HCV), which can complicate the
clinical course of the disease.

The problem of combined pathology, chronic
viral hepatitis (CVH) and chronic renal failure in
Ukraine, despite its importance and significant
economic losses, remains unstudied. Absence of a
common accounting base for HBV, HCV, HDV
infection of medical staff of medical institutions. The
influence of HD on the course of combined
pathology (CVH and CKD) has not been studied.

MATERIALS AND METHODS

19 patients aged (59.0 +2.92) years old were
examined (examinations were carried out during
2019-2022, at least once a month, a total of 327
examinations were carried out) with CKD stage 5,
who underwent HD in one of the centers of
nephrology and hemodialysis with the experience of
performing the procedure from one to 20 years
(10.58 + 4.8). The patients were divided into two
groups: the first — patients with CVH (9 people;
CVH B -3, CVH C -5, CVH B+C - 1); the second
group included 10 patients with CKD without CVH.
The average age of the examinees in the first group
was (61.8+4.06) years, in the second -
(57.0 = 3.57) years (p <0.05, Mann-Whitney test).
Regarding the distribution by gender, in the first
group, men make up 90% (average age (60.7 + 4.24)
years), women 10% (age — 69.0 years) (p > 0.05). In
the second group, the ratio is 1:1 (average age of
women (61.0 + 2.53) years, men (52.6 = 6.13) years)
(p > 0.05).

It was performed: collecting of epidemiological,
clinical and anamnestic data, clinical and laboratory
studies. The observation was carried out during
2019-2022. The obtained data are entered into the
tables of the Microsoft Office Excel package with
the creation of a database. The calculation of
integrative indicators of: endogenous intoxication
(leukocyte intoxication index (LII), , hematological
intoxication index (HII), index of intoxication
severity (1IS) leukocyte shift index (ISL),
neutrophils reactive response (NRR)); non-specific
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reactivity (immunoreactivity index (IR), neutrophil-
monocyte ratio (NMR), lymphocyte-monocyte ratio
index (LMR), lymphocyte index (liympn), €0sinophil-
lymphocyte ratio index (ELR), allergy index (1A);
indices inflammation activity (Krebs index (KI),
lymphocyte-granulocyte index (ILG), index of
leukocyte and ESR ratio (ILESR) [6, 7].

Indicators were compared with data obtained
from healthy individuals. This group consisted of 40
clinically and anamnestically healthy blood donors
from the Sumy Regional Center of the Blood and
Transfusion Service, aged (37.95 + 1.72). The group
had equally 20 men and women

All data were recorded in the electronic system.
The results of clinical observation and conducted
research were processed with the help of Microsoft
Office Excel 2010 software. We used parametric
methods in patient groups, since the obtained data
correspond to a normal distribution — the Student's
t-test was used to analyze quantitative data, the
Mann-Whitney test was used for age calculations.
For the calculation, we used the application created
by us for the Android platform — Android Studio.
This program is free and is licensed under Apache
2.0. Android Studio is based on IntelliJ IDEA
Community Edition supported by JetBrains [8].

RESULTS

Medical records of 19 patients of the first and
second groups were calculated, analysed and
compared integrative indicators of endogenous
intoxication, indices of non-specific reactivity,
indices of inflammatory activity between groups,
compared to the norm and depending on sex.

In patients from the first group, an increase in the
indices of endogenous intoxication was found
relative to the norm: LIl — by 1.9 times; HIl — by 2.5;
I1S- by 9.1; ISL, NRR — by 1.8 times (p < 0.05-
0.001) (Table 1). Which may be related with
stimulation of the cytokine response to the virus,
liver dysfunction and intoxication by decay
products.

In patients from the second group, an increase
was found: LIl — by 1.5 times; HIl — by 1.9; IS — by
5.6; ISL — by 1.7; NRR by 1.6 times relative to the
normal values, which can be associated with a
multifactorial clinical and laboratory syndrome
caused by an inflammatory response due to residual
uremic syndrome and/or concomitant diseases (MIA
syndrome) (p < 0.05-0.001) [2].

If we compare the indicators of endogenous
intoxication between the examined first and second
groups, they are higher in the first group (LIl — by

1.2 times; HIl — by 1.3; IIS — by 1.6;) (Table 1),
which confirms the influence of aggravating
infectious pathology, impaired liver function and
pronounced cytolytic syndrome. This is also
confirmed by the data presented in Table 2, so in
patients of the first group, the AIAT indicator is
higher by 1.3 times; ASAT — by 1.5 times compared
to the second group (p < 0.05-0.001).

In male patients from the first group, a significant
increase in the indices of endogenous intoxication
was found — LIl (by 2.0 times), HII (by 3.1), IS (by
9.4), ISL (in 1.7), NRR (in 1.8) compared to normal
indicators. Regarding the indicators of men in the
second group, we also observed an increase in these
parameters relative to the norm (LIl — by 1.6 times;
HIl — by 1.9; IS — by 5.7; ISL — by 1.9; NRR — by
1.5 times; (p < 0.05-0.001). When comparing the
indicators endogenous intoxication between the men
of the first and second groups, it was found that the
men of the first group have higher indicators: LII —
by 1.2, HII, IS — by 1.6 times ( p < 0.05-0.001).

Integrative indicators of endogenous intoxication
are increase at female patients of the first group (LII
— by 1.5 times; HII, ISL — by 2.0; IS — by 7.6; NRR
—by 1.8), and indicators of LIl , HII, 1S were lower
(by 1.3, 1.5, and 1.2 times, respectively), compared
to the indicators of the male patients in the same
group, and the indicator of ISL was slightly higher
(by 1.1 times) (p < 0.05-0.001), which is associated
with less decompensated intoxication in women.

If we analyze the indicators of women of the first
group compared to the indicators of all patients in the
corresponding group, the level of LII and HII is
lower in the female population — by 1.2 times.
During the examination female patients of the
second group, these indicators were also increased
compared to the group of healthy persons: LIl — by
1.4 times; HIl —by 1.7; 11IS— by 5.5; ISL and NRR —
by 1.7 times (p < 0.05-0.001), which is probably
related to the pronounced MIA syndrome. If we
compare the indicators of female patients with CKD
and men in this group, a higher level of intoxication
indicators was found in men (LII, HII, ISL by 1.1
times.

However, if we compare the groups of women
with CVH and concomitant renal failure with
patients without CVH, then the indexes of
endogenous intoxication are greater in the first
group, namely HIl and ISL — by 1.1 times, 1IS — by
1.4, which indicates the aggravating effect of the
infectious load associated with viral hepatitis
(Table 1).




Table 1 — Integrative indicators of intoxication, reactivity, inflammation in patients who were on hemodialysis

Norma, Patients, n, number of studies
Indicator | Nealthy Group 1 (CVH + CKD, n=9) Group 2 (CKD, n=10)
individuals,
n=40 Al Man _158 Wome_n 38 All Man_70 Wome_n 61
studies studies studies studies
Index of endogenous intoxication
LI 1,35+0,12 | 1,40+0,14 | 1,09+006 | 1,11+007 | 1,16+0,01 | 1,04+0,08
0,70 £ 0,07
a a a,b,c a, e a, d a,c
HIl 1,62+0,13 | 2,01+0,15 | 1,29+0,08 | 1,20+0,08 | 1,24+0,13 | 1,15+0,10
0,64 + 0.06
a a a,b,c a, e a, d ac,d
s 1,47+0,11 | 151+0,12 | 1,22+0,14 | 0,89+0,08 | 0,91+0,13 | 0,88+0,08
0,16 = 0,02
a a a,c a, e a, d a,d
ISL 2,92+0,08 | 2,80+0,10 | 3,22+0,16 | 2,92+0,11 | 3,04+0,17 | 2,78+0,15
1,62 +0,10
a a a,c a a acd
NRR 23,17+1,60 | 23,06 +1,74 | 23,76 +2,11 | 21,38 +1,56 | 19,30 +2,40 | 22,20 + 2,02
12,75+1,82
a a a a, € a a
Index of non-specific reactivity
IR 4,65+ 0,36 2254+08 | 23,75+0,82 | 1578+1,20 | 19,39+1,01 | 20,55+1,10 | 14,46+1,27
a a a,b,c a, e a,d ab,c
NMR 50,85+178 | 59,46+1,84 | 4235+212 | 30,12+1,94 | 39,13+2,48 | 21,14+1,37
8,88 0,91
a a, b, a,b,c a, e a,b,d a,b,cd
LMR 477+0,45 | 2076+0,77 | 21,91+0,79 | 14,38+1,15 | 19,18+0,93 | 21,21+129 | 1822+1,25
a a ab,c a a acd
liymph 0,38+0,01 | 0,39+001 | 0,33+0,01 | 0,34+0,01 | 0,39+0,02 | 0,30+0,02
0,59 + 0,04
a a a,b,c a a a,c
ELR + + + + + +
0.08 £ 0,009 0,00+0,01 | 0,08+001 | 0,11+0,01 | 0,09+0,01 | 0,05+0,01 | 0,08+0,01
a a a,c a a, b, d acd
IA 0,80+0,02 | 0,81+002 | 0,77+0,02 | 0,88+0,03 | 0,90+0,05 | 0,86+0,04
1,05 + 0,07
a a a a, e a, d a, d
Indices of inflammatory activity
Kl 3,04+0,10 | 2,95+0,10 35+0,15 3,05+0,13 | 3,19+0,19 2,8+0,23
2,02+0,94
a a a, b,cd a a ac,d
ILG 357+0,10 | 366+0,11 | 3,08+0,20 | 3,74+0,13 | 3,64+0,19 | 2,85+0,16
4,85+ 0,29
a a a,b,c a a a,b,c
ILESR 0,41+0,01 | 042+001 | 037+0,01 | 0,31+0,01 | 031+0,01 | 0,31+0,02
1,33+0,20
a a a,b,c a, e a, d a, d

Notes. A significant difference in indicators compared to the following: a — healthy people (norm); b —all in
the relevant group, ¢ — men in the relevant group; d — of the same sex in another group, e — all of the first group;

p < 0.05-0.001, Student's t-test was used

During analyzing the indices of non-specific
reactivity (Table 1), we found that in the patients of
the first group, IR was 4.8 times higher than the
indicators of healthy individuals, NMR — by 5.7,
LMR — by 4.3 times(p < 0.05-0.001). The llymph
indicator is reduced compared to the healthy group,
which indicates an active adaptive reaction of white
blood and an immunodeficiency stage of the cell
type, in particular, a decrease in non-specific anti-

infective protection due to intoxication [11]. ELR is
within normal limits, and 1A is reduced by 1.3 times
(p < 0.05-0.001). In the patients of the CKD group,
an increase in IR indicators by 3.4 times, NMR — by
4.8, and LMR — by 3.0 was found (p < 0.05-0.001),
which indicates a violation of immunoreactivity,
mainly associated with an increase in relative the
number of neutrophils and a decrease in the relative
number of lymphocytes. The greater the shift of the




leukocyte blood formula to the left, the greater the
ISL [12]. Indicators Ilymph decreased — by 1.7
times, 1A — by 1.2 (p < 0.05-0.001), and ELR within
normal limits. In male patients with CKD + CVH, an
increase in IR was found 5.1 times higher than the
indicators in healthy individuals, and by 6.6 times
higher in NMR; LMR — in 4.6 (p <0.05-0.001).

ELR — the indicator was within the normal range.We
were found by 1.5 times decrease in Ilymph, and by
1.3 times decrease in 1A (p < 0.05-0.001). As for the
indicators of men in the CKD group, there is an
increase in IR, NMR, LMR — by 4.4 times compared
to the norm; on the contrary, Ilymph, ELR, and 1A
decreased by 1.5, 1.6, and 1.2 times (p < 0.05-0.001).

Table 2 — Biochemical indicators in patients undergoing hemodialysis

Indicator

Group 1 (CVH + CKD, n=9)

Group 2 (CKD n=10)

235 studies 202 studies
Bilirubi /1
ilirubin, pmol/ 816+ 054 6,2+0,19 g
General
- 4,64 +0,41 42+041a
indirect
AIAT, Units/I 22,56+ 0,93 172+0,71a
AsAT, Units/I 25,68 + 1,30 16,7+0,79 a

Note: a—a significant difference in indicators compared to the first group; p < 0.05-0.001, Student's t-test was used

After comparing the indicators in men with
concomitant CVH and all patients, it was established
that NMR higher in men by 1.2 times, which may
indicate greater immunoreactivity in the male
population. If we compare patients — men from the
first and second groups, then in the first group the IR
is greater than in the second — by 1.2 times, NMR —
by 1.5, ELR — by 1.6 (p <0.05-0.001), which is
associated with a greater immunological load in
patients with CVH than in patients with CKD.
However, there was a tendency to increase IA in the
second group (by 1.1 times). When comparing the
indices of inflammatory activity of men with CKD
with the results of all patients in the corresponding
group, the index of NMR, similar to the results of
group 1, was increased by 1.3 times, and ELR in the
population of all — by 1.8 (p < 0.05-0.001) (Table 1).

The women of the first group had an increase in
IR index by 3.4, NMR — by 5.2, LMR — by 3 times,
ELR — by 1.3 was found compared to normal
parameters. On the contrary, llymph and IA
indicators were reduced — by 1.5 times and by 1.4,
respectively (p <0.05-0.001). In women of the
second group, indicators — IR, NMR, LMR are 3.1,
2.4, 3.8 times higher than the norm, respectively.
ELR - relative to the norm. And Illymph and 1A
decreased — by 2 times and 1.2 (p <0.05-0.001)
(Table 1). Comparing the changes in indices of non-
specific reactivity in women of the first group with
the indicators of all in this group, this indices are
lower, namely: IR, LMR — by 1.4 times, NMR and
llymph — by 1.2 (p<0.05-0.001). When the

indicators of the women of the second group were
identically compared with the indicators of all
patients from this group, similar changes were
established: a decrease in IR — by 1.3 times, NMR —
by 1.4 (p < 0.05-0.001).

If we compare male and female indices of non-
specific reactivity of the first group, then: IR, LMR
is higher in men — by 1.5 times, NMR — by 1.4,
Ilymph — by 1.2 (p < 0.05-0.001). When comparing
the indicators of the females from group HVH+
CKD and CKD, the index of NLR is by 2 times
higher in women of the first group, and LMR in the
second group is 1.3 times higher (p < 0.05-0.001).
When comparing men and women in the group of
CKD without hepatitis, all indicators are higher in
men, namely IR — by 1.4 times, NMR — by 1.8, LMR
— by 1.2, llymph — by 1.3 times (p < 0.05-0.001)
(Table 1).

The indices of inflammatory activity, Kl in
patients of the first group is 1.5 times higher than
normal, ILG and ILESR are lower — by 1.3 and 3.2
times, respectively. The same changes were
observed in the patients of the second group: KI
increased by 1.5 times; ILG and ILESR decreased by
1.3 and 4.3 times, respectively, which may indicate
a decrease in the activity of a nonspecific cellular
immune link in a pronounced inflammatory process
[12]. If we compare the ILESR indicator in the first
and second groups, then in the second group it is
reduced more (p < 0.05-0.001). In men, patients of
the CKD + CVH group, Kl is 1.4 times higher than
normal, in the comparison group (the second) it is




also increased by 1.5 times. ILG in men of the first
and second groups decreased by 1.3 times. ILESR is
also reduced, compared to healthy individuals — in
the first group by 3.2 times, in the second — by 4.2
times. As for women with CKD + CVH, KI was
increased 1.7 times from the normal value. This
indicator was increased in women in comparison:
with all, with men in this group, as well as with
women in the group without accompanying CVH —
by 1.2 times.

In the first group, in women, the ILG indicator is
reduced — 1.6 times from normal indicators, also
compared to the group of all and to men of this group
(by 1.2) (p <0.05-0.001). Taking into account the
ILESR indicator, a decrease was found in women of
the first group — by 3.6 times the norm and by 1.1
compared to men and all in the same group
(p < 0.05-0.001).

As for women in the second group, the Kl is by
1.4 times higher than normal, which indicates
increased inflammatory activity. This indicator is
lower compared to men and women in the first group
by 1.2 (p <0.05-0.001). ILG decreased relative to
the norm — by 1.7 times (p < 0.05-0.001). Also, this
indicator is lower, if we compare the group of all and
men in the corresponding group — by 1.3 times. All
of this helps to diagnose and confirm the severity of
intoxication [12].

During the study, a decrease in the ILESR index
was found in the group of women — by 4.3 times
(p < 0.05-0.001). The index value can be a sign of a
decrease in the activity of the non-specific cellular
immune link in the presence of a pronounced
inflammatory process [12]. However, this indicator
was lower than in the group of women with
concomitant viral pathology — by 1.2 times
(p < 0.05-0.001) (Table 1).

CONCLUSIONS / BACHOBKH

1. Patients receiving invasive manipulations,
including hemodialysis, belong to the risk group and
are more susceptible, taking into account
immunodeficiency, to infection with hepatitis
viruses than the general population. CVH is one of
the most common types of lesions in them.

2. The obtained changes, namely, a more
pronounced increase in the integrative indicators of
endogenous intoxication, in patients with the
combined pathology of CKD and CVH indicate the
activation of the processes of tissue decay, cytolysis
of hepatocytes and significant liver function
impairment. At the same time, a change in indices of

At the terminal stage of chronic renal failure, the
humoral and cellular links of immunity are disrupted
up to the general suppression of the specific immune
response. Uremic toxins that permanently exceed
normal values have a significant impact on
metabolic processes, as well as the presence of MIA
syndrome, which is caused by an inflammatory
response due to residual uremic syndrome and/or
concomitant diseases (diabetes mellitus,
complications of chronic renal failure, such as
hydrothorax, ascites),which led to changes reflected
in changes in integrative indicators of endogenous
intoxication, non-specific reactivity and
inflammatory activity, which did not correspond to
the norm, but were lower than in patients with
concomitant viral hepatitis.

Violation of infection control is the main factor
responsible for outbreaks of viral hepatitis B and C in
centers [9]. Therefore, regular screening for infection
with hepatitis viruses and compliance with infection
control rules are key to preventing these infections.
This should include: vaccination of the vulnerable
contingent, patients on HD at the terminal stage of
CKD are recommended to use double doses of the
vaccine according to the modified method — 0-1-2-6
months, and if there are indication — booster
immunization after 12 months; admission of
employees to work only after a full course of
vaccination against CVH B; checking post-
vaccination immunity by monitoring antibodies; at
least annual screening for markers of viral hepatitis of
patients and medical staff with rapid tests followed by
an algorithm, monitoring of functional indicators of
the liver; compliance with the rules and the action of
the medical staff in accordance with the order in
matters of disinfection, pre-sterilization treatment,
sterilization, disposal of waste of various categories.

non-specific inflammation indicates a pronounced
activity of the inflammatory process and an
immunological disorder of reactivity. A clear
systemic reaction to inflammatory processes in the
body of patients is determined, the probable
development of decompensated endogenous
intoxication, which is possible consequence of a
chronic infectious process.

A simultaneous increase in ISL and a decrease in
ILG was established, which is associated with the
development of endogenous intoxication and a
violation of immunological reactivity due to
autointoxication of the body.

A decrease in llymph indicates an active adaptive
reaction of white blood cells and a cell-type




immunodeficiency, in particular, a decrease in non- 4. The difference of integrative indicators

specific anti-infective protection. between men and women was established, more
3. Indicators of LII, ISL, HII, 1IS, IR, NMR pronounced deviations from normal were found in
are increased in all patients with CKD, which may men of both groups than in women, which may be
be related to the actual cause of development — associated with greater adherence to diet, water load
glomerulonephritis, chronic pyelonephritis, etc. between hemodialysis procedures in the latter.

PROSPECTS FOR FUTURE RESEARCH / TEPCIHEKTUBHU NMOJAJBIINX JOCJIIXEHb

The issue of incidence structure of virus hepatitis among medical workers and among patients of the HD
departments remains relevant and unstudied as well as determination of routine indicators of the effectiveness of
treatment procedures in patients with CKD and development of effective measures to reducing the possibility of
nosocomial infection.
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