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-
- .

- : 1-  – -
, - – 22 (43,1%), 

2- – 23 (25,1%); 3- – 4 (7,8%), 4- – 2 (3,9%); – 34,1±5,9 ,
– – 12 (23,5%); 2-  – -

, - – 16 (69,6%), 2- – 2 (8,7%); 
3- – 4 (17,4%), 4- – 1 (4,4%); – – 11 (47,8%), 

– 12 (52,2%); 3-  – - ,
– 40,3±7,3 – 7 (70,0 – 3 (30,0%).

16 - - ).  
(%)

-  ( , ): 
21,32 (4,2-43,2)/394,28 (13,1-558,8) - 25,39 (0,92-49,8)/508,39  
(13,8-1228,2) : 41,54 (27,2-55,6)/934,38
(467,3-1876,1) - : 37,75 (28,5-54,1)/882,81 (346,0-1314,6), p<0,05.  

CD3+CD8+ (%)
1- : 54,60 (32,0-81,8)/957,74 (196,7-

2299,2) - : 48,89 (15,9-81,3)/912,64 (254,1-2145,4)
: 24,12 (14,9-37,2)/551,01 (304,4-874,5) - : 31,73 (22,3-

46,8)/577,80 (341,0-1689,3), p<0,05.
 1- – 0,44 (0,1-1,3) - – 0,49 (0,0-2,0)

3-  – 1,15 (0,7-2,3)  – 1,69 (0,7-3,7), p<0,05.  1- -
: 1,80 (0,3-6,7)/34,44 

(1,0-224,0) 2,29 (0,3-4,4)/41,75 (5,2-112,0)
 – 3,55 (2,2-6,0)/87,79 (40,9-162,1) -  –  

3,89 (1,4-8,1)/87,69 (22,2-126,4), p<0,05. 
-0,75, p<0,0001).

HLA-
CD3+ + - - -

- (p<0,05).
CD8+/HLA-DR - 30,88 

(11,0-60,3)/506,07 (100,0-1655,3) - – 27,93 (8,5-61,6)/454,47 (170,2-
1568,9). -  (CD4+/HLA-DR) 
1- – 4,09 (1,6-10,0) – -

p>0,05),  – 66,64 (10,0-274,5) – 
– 101,46 (64,5-345,4), p<0,05.  
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4,44--8787
(255

74,5) 74,5)

99 (0,0(0,0--22
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: : 1,1
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HLAHLA--
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XCR4+ CR5+ -
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 2 – CXCR CCR
CD4+ T- -
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14,4 (3,7–30,6) 9,9 (6,0–33,0) 

241,0 (56,7–715,0) 134,7 (53,9–973,9) <0,002 
4,8 (1,0–17,9) 1,3 (0,8–17,3) <0,004 

92,2 (16,6–407,3) 18,0 (7,1–510,0) 
CCR5+ (%) 29,3 (5,9–61,2) 46,5 (35,5–61,3) <0,03 
CCR5+ 595,5 (132,7–1555,7) 512,4 (322,4–1099,8) <0,002 

3,1 (0,6–11,7) 2,3 (2,0–6,8) 
59,6 (13,3–210,0) 31,4 (22,8–62,2) <0,001 

 – – p>0,05, Mann-Whitney U Test) 

-

T- -
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11 88

(7,1–510(7,1–510
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616
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cut of point , – 
0,93 -0,98), – -0,97).

- 0,96, p<0,0001.
-

XCR - CD19+): R=0,32, p<0,02, 
CD4+/CD - R=0,45, p - CD3+CD4+): 
R=0,38, p CD XCR4: 
R=0,81, p R=0,78, p<0,0001, – 

CD3+CD R=-0,28, p<0,05. CCR
CD3+CD

R=0,47 (p<0,001), CD3+HLA-DR R=0,66 (p CD8+HLA-
DR+(%): R=0,66 (p

CD R=-0,55 (p<0,0001); CD3+CD4+ 
R=-0,62 (p<0,0001); CD4+/CD - R=-0,55 (p<0,02).

- . 
-

- : 1- – 
33 - -

– - -
 – - -

–  (
-

3).

3 – 

n=20
1-

n=33
2-

n=10
3-

n=20 
4-

n=25
IL-2 (U/ml) 0,7 (0,01–1,2) 2,4*,4 (0,7–10,5) 1,1 (0,2–3,5) 2,3* (0–6,6) 1,15*,1 (0–5,25)

IFN- (IU/ml) 0,5(0,1–1,1) 1,7*,3,4 (0,1–5,6) 1,9* (0,1–2,8) 0,31 (0,1–2,2) 1,15*,1 (0,1–2,3)
TNF- 46,0 (24–80,1) 30,5* (15–230) 35 (24–68) 29,5* (19–41) 33* (10–48) 
IL-8 (pg/ml) 40,0 (16–78) 170* (53–650) 222*,4 (59–245) 60* (0–600) 110*,2 (45–230)
IL-4 (pg/ml) 8 (1–14) 135*,4 (9,8–250) 186,5* (53–1000) 135*,4 (53–285) 85*,1,3 (28–267)
IL-6 (pg/ml) 21,5 (0,01–47) 163,4 (5–170) 150*,3,4 (10–1200) 7*,1,2 (0–19,5) 5*,1,2 (0–150) 
IL-10 (pg/ml) 23,5 (2–63) 16 (2–110) 26 (0–95) 13 (0–90) 14 (2–67) 

 – p : * – ; 1 – 1- ;
2 –  2- ; 3 – - ; 4 – - Mann-Whitney U Test 

=0,38=0,38
RR=0,81, =0,81, p

,47 (47 (pp<<<0,001<0,001
: R: R=0,6=0,666 

0,62 (0,62 (ppp<0,00<0,00

((

3-3-
n=20 20 

–6,6) 

333*  

nn
1,151,15*,1*, (0–

)) 1,151,15*,1,1 (0,1–(0,1–
(1(1

–2,3)2,3
10–48) 48)

2 (45(45–230)–230)
8–267)
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3 -

- , IL-2, IL-
- - -

– -  – -  – R=0,5, p<0,02). 
-

- - -
- - -

- .

- - - - -0,80, 

- - , 

IL- - - 4-
IL- -10 (R=-0,60, p<0,03).

-
.

-
: – 85 (71,4%) – 34 (28,6%),

– 35,6±6,68, - – 95 (79,8%). 
 (4- 105

-
, 

- 85% 

.
47,1%, – - – 

-

 4.  
 4, -

(61,9%) -
 (12,5%, p<0,05). 

-

-  (p<0,05). 

.

– –
-

8585

101

..
– 
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– (R=0,45, p<0,0001).

4 – 
- %)

, n=43 , n=33 , n=8 n=12  n=23 
– 3 (75%) 1 (25%) – –

3 (42,9%) 3 (42,9%) – 1(14,3%) –
1 (25%) 2 (50%) 1 (25%) – –

13 (61,9%)# 3 (14,3 %) – 2 (9,5%) 3 (14,3%) 
 n=16 2 (12,5%) 1 (6,3%) – 2 (12,5%) 11 (68,8%)*,**

16 (55,2%) 6 (20,7%) 4 (13,8%) 2 (6,9%) 1 (3,4%) 
6 (20,7%) 10 (34,5%) 1 (3,4%) 4 (13,6%) 

– 3 (100%) – – –
n=6 2 (33,3%) 2 (33,3%) 1 (16,7%) – –
 –  – – 

–
– – * – p<0,05 

- ** – p
# – p

 – p test 2

-

-

, 
2 -

,

.
-

 ( 14,3%, p<0,05).  

n=n==16 16 
16 (16 
66 (20,7(20

––
2 (33(333,3%) %) 

––

--

-

, , 
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-
%), 

 – 3 (2,6%).  

-
- , 

p<0,05). 
6 (46,1%)  – 19 (63,3%)

– 17 (85%). -

2 (4,3%, p<0,05) – 1 (12,5%, p<0,05).

- . 
-

6 – ; 1-
– -  – 4 (28,6%), 3-  – 4 (28,6%). 

-
; -
; 

2-
- – -

(4 – , 1-

05). 05). 
%)%)

–  17 (85%17 (85

– – 4 4 (28,6%(28,6

;;
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- - – - – ), 2- – 
8 – 

-

2-
-

-
-

-

CD -
.  

,
-

. , ,
– – 10 (23,8%), 4- ( ) 

– (40,5%). 

( ) 1 R=0,80, p
) (R=0,50, p R=0,54, p

.  
- ) 

-

35,7%. 
– 

13 (
);  – 

(

 (  1  (2 (1- )
 2  (2 (1- ) 

 – 1 (0- (p<0,05)
2  – 1 (1- (p<0,05).  

- ( )

CCDD --

–  1010
– – 

pp

– 

)
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R=0,61, p<0,001), R=0,49, p
R=-0,33, p R=-0,37, 

p<0,02). 

- -
- – -  4-

– – 6 (33,3%); 2-
– -  4-

– – 1 (6,7%).  
)

-
 5. 

 5 – NS4 HCV HLA-DP, DQ, DR TNF-   
p

-

n=8 n=10
p p

NS4 HCV 4/50,0 3/37,5 1,0 (1,0–2,0)* 2/20 0 0 (0,0–0,0) 
5/62,0 2/25 1,0 (1,0–1,0)* 3/30 1/10 0 (0,0–0,1) 

HLA- 3/37,5 2/25 0,5 (0,0–1,0)* 1/10 0 0 (0,0–0,0) 
TNF- 6/75,0 0 1 (0,5–1,0)* 1/10 0 0 (0,0–0,0) 

 – – – *– p<0,05, Mann-Whitney 
UTest,  – 

 5, -
,

HLA-DP, DQ, DR+ -
- -

CD8+ (%): 20,0 (20,0-30,0)   
20,0 (10,0- XCR4+:  
10,0 (10,0- -30,0), p<0,05, . CXCR4

- -
-

– –

5. 5.

/37,5 1,0 (1,0–1,0 (1,0–
1,0 (10 (1

,0))
0–1,0)0–1,0)**

0,0–1,0)0,0–1,0)**

11
00

1/10 1/10 
*– pp

-
,
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CD8+ (R=0,39, p<0,02) 
CD68+  (R=-0,43, p=0,01).

- -
HLA-DP, DQ, DR

0,5 (0,0–1,0)  0 p24
0,0 (0,0–  0 

HLA-DP, DQ, DR+
-

HLA- HLA-
(R=0,40, p<0,02). 

-DP, DQ, DR+: 

– R=0,40 
(p< - – – R=0,55 (p<0,001). 

- - ): 
n

 (n

(%)  (
HLA-DP, DQ, DR +): 45 (30-50) 15 (10-30),

p CD 35 (30-50)
20 (20-30) p

– 2,0 (2,0-2,0 0,5 (0,0-1,0) p<0,05); 
– 1,0 (1,0-1,0 0,0 (0,0-0,0) p<0,05);
– 0,5 (0,0-1,0 0,0 (0,0-0,0) p<0,05)

. 

-
-

- -
- – - ,

2- – - -
- – 

-  «
-

HLAA-
R=0=0,40, p<00,40, p<

(n(n

A-DPDP DQDQ, DRDR
CC
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-
55% 

-

-
p - - (30%) 

-

- p<0,05).
-

-
-

-
- , p<0,05.  

-

 – 16 (80,0%) 31 (28,9%),
-  – , – 

15 (75%) 34 (31,8%),  – 14 (70%) 38 (35,5%),
 (p<0,05).

) -
1- – - - – 
18 - , - – 
18 -

 – (2,8 (1,3-13,3) 
)  – (1,6 (0,7-2,3) 
, p<0,05), -

-
, (

01.05. ). - – 76 (55,8%), 
– 60 (44,2%)

 (p -
– 

– 

23 (16,9%),
-

--

-

--

--

((
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24

-

- -
-

. 
-

- ( -
)

-  – 19 (21,8%) – 
- – 4 (8,2%), p=0,08. 

- R=0,47, 
p R=0,51, p<0,003).

) 
-

40 , 
33,9±10,1 

, -
- – 43

; 2- – 
- - – 

3- T+LMV+EFV).

-

HCV-

--

--

<0,00300
--

03)03)..

, , 

, --
– – 434

+EFV).+EFV).



25

-
. 

4 
.

 (75%), 
- (100%).

- -
-2b.

-
)

- – 
- ); 1- – 

4 (17,4%), 2- – 7 (30,4%); 3- – 10 (43,5%), 4- – 2 (8,7%); 2- – 
21 - ; 1-

 – 5 (23,8%), 2- – 13 (61,9%); 3- – 2 (9,5%), 4-  – 1 (4,7%). 
- p<0,05). 

: 32,9±14,6
37,0±15,2  (p>0,05), 48-
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RESUME

Matsiyeuskaya Natallia Vasileuna
Co-infection HIV/HCV: clinical, epidemiological, immunological and

morphological aspects of diagnosis and treatment

Key words: co-infection HIV/HCV, HCV genotypes, HIV subtypes, molecular 
epidemiology, immunology, CCR5, CXCR4, liver, pathomorphology, 
immunohistochemistry, mortality-rate, interferon-alpha, therapy.

Aim of the study: to establish clinical, epidemiological, immunological and 
morphological features of HIV/HCV co-infection to improve diagnosis, treatment 
and antiretroviral therapy complications prevention.  

Methods: clinical, molecular genetic, immunological, morphological, 
immunohistochemical and statistical.

The obtained results and their scientific novelty. Molecular genetic analysis 
established the prevalence among the Grodno region patients with co-infection
HCV/HIV, a long-circulating HIV subtype A, the appearance of a recombinant form 
AB and subtype B, transmitted from other regions of the Republic of Belarus and 
neighboring countries.

A chronic activation of cellular immunity is characteristic for patients with co-
infection HIV/HCV, manifested by increased expression of HLA-DR and CCR5 on 
peripheral blood lymphocytes, cytotoxic T-lymphocytes, increased content of CD8 + 
T-lymphocytes which is correlate with growth of HIV viral load and stage of AIDS, 
especially in patients not receiving antiretroviral therapy.

For the first time the additional immunological and morphological criteria for 
the diagnosis of AIDS stage, the method for diagnosis of combined liver disease, 
indications for antiretroviral therapy and prevention of its complications were 
elaborated. 

The same efficacy of standard and pegylated interferon-alpha for treatment 
HCV-infection in HIV-infected patients was proved.

Applications of results obtained. Molecular biological monitoring HCV,
algorithm for differential diagnosis of liver lesions in HIV-infected patients, the 
method of initial therapy for HIV/HCV co-infection, prevention method for immune 
reconstitution inflammatory syndrome have been introduced into clinical practice of 
health care institutions of the Republic of Belarus.

Field of applications: infectious diseases, epidemiology, immunology, 
virology, morphology, pharmacology.
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