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Abstract: The content of lipid metabolism was determined in 107 patients: with
chronic hepatitis C - 36 patients, with HIV infection - 35 and co-infection of
HIV/HCV — 36 patients. In the investigated patients lipid metabolism disorders were
identified such as an increase of the triglycerides, low density lipoprotein, very low
density lipoprotein and a reduction of high density lipoprotein contents. Significantly
higher levels of triglycerides (p<0.001) was observed in patients co-infected with
HIV/HCV compared with patients with chronic hepatitis C and HIV-infection.
Systematic data analysis suggests that in patients co-infected with HIV/HCV
established a strong direct relationship between the level of CD4+ cells and the
degree of increase in triglycerides (r=0,64, p<0.001), atherogenic coefficient
(r=0,57, p<0.001).
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Introduction. Ukraine - one of the countries of Europe, leads the unfortunate
rating of the number of identified HIV positive and AIDS cases and deaths from the
disease [1]. Hepatitis C virus (HCV) and human immunodeficiency virus (HIV) are
characterized by their wide distribution and ability to cause health disorders in the
working population, thus causing significant morbidity and mortality worldwide.
Chronic hepatitis C (CHC) is observed in 60-70% of HIV-infected individuals, due to
the common modes of transmission of viruses. Co-infection with HIV/HCV is an
important public health problem, since viruses, acting synergistically accelerate the
progression of liver disease [2]. HIV accelerates the progression of chronic hepatitis
C to cirrhosis and hepatocellular carcinoma, thus increases "liver" mortality.

The literature data about the features of the lipid spectrum of blood on the
background of chronic hepatitis C to date are inconsistent. The studies of lipid
metabolism in this category of patients have revealed disorders, which are
characterized by an increase in triglycerides (TG) and decreased high-density

lipoprotein (HDL) in serum [3, 4]. According to the results of another study of blood
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lipid metabolism in patients with chronic hepatitis C there is a decrease in total
cholesterol (TC), low-density lipoprotein (LDL), elevated levels of triglycerides, very
low density lipoproteins (VLDL) and retained unchanged HDL levels [5].

Thus, insufficient knowledge about the impact of HCV on the performance of T-
cell immunity in patients co-infected with HIV/HCV proves the feasibility of their
comprehensive study in order to identify their interest in the pathogenesis of this
disease.

Materials and methods.A study was carried out at the Department of Infectious
Diseases of Kharkiv National Medical University, located at the Regional Clinical
Hospital of Infectious Diseases of Kharkiv and Kharkiv regional center for
prevention and control of AIDS. Features of lipid metabolism were studied in 107
patients: 36 patients with chronic hepatitis C, 35 HIV-infected patients and 36
patients co-infected with HIV/HCV. Age of patients was 20-63 years. The
comparison group consisted of 32 healthy subjects who were matched for age and sex
with the patients of the studied groups.

The study of lipid metabolism of blood (total cholesterol, triglycerides, HDL,
LDL) was carried out by the enzymatically-colorimetric method. A biochemical
analyzer BS-300M from the company «Sinnowa» with diagnostic kits from the
company "SpaynLab" (Spain). The content of VLDL in blood serum was determined
by the formula of A.N.Klimov: VLDL=TG/5, where VLDL - the content of VLDL in
blood serum, mmol/l; TG - triglyceride content in blood serum, mmol/l; 5 —
calculation factor. Atherogenic coefficient (AC) was calculated by the formula: AC =
(TC-HDL) / HDL, where AC - atherogenic coefficient or coefficient; TC - total
cholesterol content in blood serum, mmol/l; HDL - HDL cholesterol content in blood
serum, mmol/l [6].

Statistical analysis was performed using the software package «Statistica for
Windows», 8.0. Methods that were used include: descriptive statistics (numerical
description of variables - the arithmetic mean (M), average sampling error (m),
definition of the significance of differences (p)), verification by Student t-test, Fisher's

representative samples, and the method of correlation of structures [5].
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Results.Total cholesterol (TC) in patients of all groups had no significant
difference with that of the control group in patients. In the patients studied, compared
to the control group, there was a significant increase of triglyceride (TG), atherogenic
coefficient (AC), Low density lipoproteins (LDL), Very low density lipoproteins
(VLDL) and reduction High-density lipoproteins (HDL). Significantly higher levels
of TG (p<0.001) was observed in patients co-infected with HIV/HCV compared to
patients with chronic hepatitis C and HIV separately.

When the degree of deviation from control values was determined using the
analyzed attributes with the help of the normalized index t-test (Fig. 1) it was
revealed that Chronic Hepatitis C patients expressed violations regarding the increase
in triglycerides (t=16,7; p<0.001) and AC (t=10,7; p<0.001), LDL (t=3,9; p<0.001)
and a decrease in HDL (t=3,5; p<0.001). Minor deviations from the control group
include an enhanced VLDL (t=2,5; p<0.05), and the content of cholesterol were not

significantly different from the control group data.

16,7

Fig. 1. The degree of deviation from the control indices of lipid metabolism in
patients with chronic hepatitis C. 1 - increase, | - decrease.

In HIV-infected patients, an increase of triglycerides (t=7,8; p<0,001), VLDL
(t=7,26; p<0.001), LDL (t=4,42; p<0.001) and AC (t=3.16; p<0.001). Also a
decreased content of HDL (t=3,25; p<0.001), and cholesterol levels had no

significant difference with the control group parameters (Fig. 2).
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Fig. 2. The degree of deviation from the control indices of lipid metabolism in
patients with HIV-infection. 1 - increase, | - decrease.

In patients co-infected with HIV/HCV significant increases in the amount of
triglycerides (t=16,5; p<0.001) and TC (t=7,8; p<0.001) were noted, indicating a high
risk of occurrence of cardiovascular disease in these patients. There is an increase in
LDL (t=4,81; p<0.001) and VLDL (t=3,36; p<0.001) and a decrease in HDL (t=3,5;
p<0.001). The content of cholesterol in patients co-infected with HIV/HCV, had no

significant difference with those individuals in the control group (Fig. 3).
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Fig. 3. The degree of deviation from the control indices of lipid metabolism in

patients with HIV/HCV co-infection. 1 - increase, | - decrease.
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In carrying out the correlation analysis in patients co-infected with HIV/HCV,
a strong direct relationship between the level of CD4+ cells and the degree of
increase of TG (1=0,64, p<0.001), AC (r=0,57, p<0.001) was established.

The results obtained reveal a violation of the state of lipid profile in HIV-
infected persons with HCV and co-infection with HIV/HCV, which necessitates
further study and consideration in monitoring disease and antiretroviral therapy,
especially given their lifelong process.

The mathematical expression of the degree of deviation from the control range

of the lipid content depending on the kind of pathology, may serve as mean values of

the t-test.
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Fig. 4. Integrated assessment of the extent and direction of the deviation from the
control of lipid metabolism in groups of patients

The data in Fig. 4 shows that the very pronounced manifestations of disorders

of lipid metabolism are characteristic of patients co-infected with HIV/HCV (t=7,5;

p<0.001) compared with patients infected with chronic hepatitis C and HIV

separately. So, chronic hepatitis C potentiates lipid metabolism in HIV-infected
patients.

Conclusions.
The studied patients had lipid metabolism disorders, namely increases in the

serum triglycerides, atherogenic coefficient, low-density lipoprotein, very low density
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lipoproteins and high-density lipoprotein reduction. Significantly higher triglyceride
levels (p<0.001) was observed in patients co-infected with HIV/HCV compared to
patients with chronic hepatitis C and HIV separately.

In carrying out the correlation analysis in patients co-infected with HIV/HCV,
a strong direct relationship between the level of CD4+ cells and the degree of
increase of triglycerides (=0,64, p<0.001), atherogenic coefficient (=0,57, p<0.001)

was established.
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Ko3zvko B.H., IOpko E.B., Aoeiiemu A.A.
Oco0eHHOCTH HApPYIICHUT JIMITMIHOTO 00MeHAa y 00/1bHBIX KO-UHpexnuei
BUY/XT'C
Xapvrosckuii HAYUOHANbHBIL MEOUYUHCKUL YHUSepcumem, Ykpauna
Pe3tome. MccnenoBanre nmunuaHoro oOMeHa KpoBu npoBeneHo y 107 OonbHBIX, U3
Hux: 6osbHbIX XI'C - 36, BUU-undexuueit - 35, ko-undpexuuo BUU/XIT'C - 36. YV
00celoBaHHBIX OOJIbHBIX BBISBICHBI HAPYIIEHUS JUIUIHOTO CIIEKTPa, a MMEHHO:
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MOBBIILIEHUE B CHIBOPOTKE KPOBHU COJIEP)KAHUS TPUTIULEPHUIOB, JIUIONPOTEHHOB
HU3KOM IUIOTHOCTH, JUIONPOTEUHOB OYE€Hb HU3KOW IUIOTHOCTH, KO3((uureHTa
aTEepPOTCHHOCTH M CHIDKEHHUE JIMIIONPOTEHHOB BBICOKOM IUIOTHOCTU. JlOCTOBEpHO
Oosnee BbICOKUN ypoBeHb TpuriuuepunoB (p<0,001) ormeueH y OOJBHBIX KO-
undekueir BUY/XT'C no cpaBuenuto ¢ OonbabiMu XI'C u BUY-undexuueit. [Ipu
MPOBEJICHUU KOPPEISIMOHHOTO aHalmu3a y OoybHbIX Ko-uHbekuein BUY/XTC
YCTaHOBJIEHA CUJIbHAs MpsiMasi CBI3b MeXAYy ypoBHeM CD4+ KJIETOK U CTENEHBIO
noBeiieHus: tpuriaunepunos (r=0,64, p<0,001) u kosdpduumenra areporeHHOCTH
(r=0,57, p<0,001).
KaroueBble ciaoBa: xponudeckuii rematur C, BUY-undexuwus, xo-uHdexuus
BNY/XT'C, munuaHbIid OOMEH.
Ko3zvko B.M., IOpxo K.B., Aoetiemu A.A.
Oco0MBOCTI MOPYLIEHB JiNiIHOT0 00MIHY XBOPHMX Ha Ko-iHdeKuio
BLI/XTC
Xaprxiscokutl HayioHabHULL MeOUyHULL yYHigepcumem, YKpaina
Pe3rome. JlocnikeHHs JiniagHOro oOMiHy KpoBi Oyio mpoeneHo y 107 xBopux, 3
Hux: xBopux Ha XI'C — 36, BlUI-indexuito — 35, ko-indpekuiro BUU/XT'C — 36. ¥V
JOCJIIDKEHUX XBOPHX BUSBIICHO MOPYIIEHHS JIiIMITHOTO OOMIHY, & caMme: IiBUILECHHS
y CHpOBATLi KpOBI BMICTY TPUIIILEPUAIB, JIMOMPOTEiHIB HHU3bKOI LIIIBHOCTI,
JINOMPOTETHIB Iy>K€ HU3BKOI HIIIBHOCTI, KO(IIIEHTY arepOreHHOCTI Ta 3MEHILICHHS
JINOMPOTEIHIB  BUCOKOI  MIUIbHOCTI.  JlOCTOBIpHO  OUTBII ~ BUCOKHHM  pIBEHb
tpurminepunais  (p<0,001) BigzHadeno y xBopux Ha Ko-iHPekuiro BLII/XI'C
nopiBHsiHO 3 xBopuMu Ha XI'C 1 BUI-indekmito. Ilpu mpoBeneHHi KOpeasuiiHOTO
aHamizy y xBopux Ha Ko-iH(ekuito BUI/XI'C BcTaHOBIEHO NOTYXKHUN NTPSIMHIMA
3B'S130K MDK piBHeM CD4+ KIITHH 1 CTyHneHeM MiJBHIIEHHS TpurminepuaiB (r=0,64,
p<0,001), koedimienty areporennocti (r=0,57, p<0,001).
Karouosi caoBa: xponiunuii rematut C, BUI-indekuis, xo-indekuis BLUI/XIC,
JIIIHUNA OOMIH
Kuarouosi caoBa: xponiunuii rematut C, BUI-indekuis, xo-indekuis BLUI/XIC,
JIIITHANR OOMIH.
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