CLINICAL EFFECTS OF VIRAL HEPATITIS; HBV AND HCV ON PEOPLE LIVING WITH HIV/AIDS IN ANAMBRA STATE, NIGERIA.
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                                                         ABSTRACT 
This study evaluated the patterns of cluster of differentiation T-lymphocytes class-4 (CD4) cells and their correlation with prevalence of HBV and HCV among HIV infected individuals. The study was carried out from September, 2015 to December, 2016. Five hundred and two people living with Human Immunodeficiency Virus that participated in the study were randomly selected from those attending clinic at General Hospital Onitsha, General Hospital Ekwulobia and General Hospital Enugwu-ukwu. The participants comprised of 346 (68.9%) females and 156 (31.1 %) males. Veinous blood samples collected from the participants were used to perform HBsAg, anti-HCV serological tests and CD4 cells count. The seroprevalence of HIV/HBV and HIV/HCV co-infections were 5.2% and 1.6% respectively. Higher percentage of male were coinfected with HIV/HBV (male, 9.6% vs female, 3.2%) while higher percentage of female were coinfected with HIV/HCV (female, 2.0% vs male, 0.6%). Among the participants; 399 (79.5%) were on ART while 103 (20.5%) were Non-ART. Four hundred and ten participants (81.7%) had CD4 count 200cells/l and above while 92 (18.3%) had CD4 count less than 200. The mean CD4 of the female participants was higher (546.818.8) than the males, (489.030.1). Also the mean CD4 of participants coinfected with HIV/HBV was lower (494.981.3) than those negative to HBV (531.016.3) while the mean CD4 of participants coinfected with HIV/HCV was higher (673.413.7) than those negative to HCV (526.816.1). From the analysis, age, sex and exposure to risk factors significantly affected the coinfection of HIV/HBsAg but were not significant for coinfection of HIV/HCV. 
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INTRODUCTION
HIV pandemic exists today and has been used as the protype in the majority of the studies on HIV pathogenesis and treatment. Both HIV-1 and 2 are closely related to the Simian Immuno deficiency Viruses (SIVs), which were distributed among and derived from various species of ancestral primates. (Gallo,2005).

Precisely, there are about 3 ways by which HIV can be transmitted from infected individuals to healthy persons. They include
· Sexual contact with infected people.
· Transmission through transfusion of contaminated blood and its products and use of non-sterilized instruments, such as needles, razors and other medical implements which may be contaminated.
· Vertical transmission from infected mother to her child during pregnancy, birth or breast feeding.
Hepatitis B virus (HBV) and hepatitis C virus (HCV) infections are common among patients with HIV infection because of the shared routes of viral transmission. Liver disease due to chronic HBV & HCV infection is becoming the leading cause of death among persons living with HIV worldwide. Hepatitis B (HBV) and C (HCV) are disease causing viruses that  attack the liver. The viruses can cause lifelong infection, cirrhosis (scarring) of the liver, liver cancer, liver failure and death. (CDC, 2002).

Hepatitis B virus and HIV can be transmitted in similar ways but hepatitis B is more infectious. Both are spread by contact with infected body fluids such as  blood,  semen and vaginal fluid, or from mother to her baby during pregnancy or delivery. Coinfection with HBV and HIV is common, with 70-90% of HIV infected individuals having evidence of past or active infection with HBV. HIV infected persons are half as likely as HIV uninfected   persons to spontaneously clear HBV. Therefore chronic HBV infection   occurs   in   5-10% of HIV infected individuals who are exposed to HBV, a rate 10 times higher than that for the general population. HIV/HBV coinfection rates are highest among men having sex with men (MSM) and injection drug users. (Chung et al., 2001).

The course of acute HBV may be modified in the presence of HIV infection with a lower incidence of icteric illness and lower rates of spontaneous clearance of HBV. Persons with HIV and chronic HBV coinfection have higher level of HBV DNA and lower rates of clearance of the hepatitis B antigen (HBeAg).
The majority of patients coinfected with HIV and HCV are multiple transfused subjects or pervious/current intravenous drug abusers or sexually contacted. Following infection with HCV, profound defects occur in cell mediated immunity, specifically impaired CD4 (cluster of differentiation T lymphocyte class 4) function develop. HIV infection causes immune suppression by destroying CD4 cells and may also affect HCV replication. (Esyter et al. 2004).

Studies in hemophiliacs have suggested that liver-related mortality is higher in those patients coinfected with HCV and HIV than in those patients with hepatitis C infection alone, thereby implying that HIV infection adversely affects the natural history of hepatitis C infection. Hepatic failure from HIV-related infections, such as fungal sepsis and mycobacterial infections, is well recognized but in those coinfected with HCV, the increased mortality from liver disease appears to be caused by hepatitis C (Tefler et al., 2004).

HCV infection has a high propensity to persist in the host, in fact, acute infected patients fail to eradicate the virus in about 80% of cases and subsequently develop chronic infection. This condition leads to both extra hepatic and hepatic disorders, mainly chronic liver inflammation, liver cancer and liver cirrhosis. To persist in the host, HCV uses different strategies aim at subverting both the innate and adaptive immune responses (Lanucer and Walker; 2001).

The immune system, in an attempt to clear the virus, induces continuous and extensive cytolytic activity on the infected hepatocytes resulting in chronic inflammation, possibly evolving to severe liver disorders. The immune mediated damage although considered the main mechanism for HCV-related liver injury, is not exclusive, and a direct viral cytopathic effect has been suggested. This effect actively participate in the pathogenic mechanism by killing infected cells, and less directly, by the production of chemokines and cytokines with anti viral and pro-inflammatory activity as well as by shaping the adaptive immune response. In HCV infection, a strong inhibition of natural killer (NK) cells response has been documented and the mechanism of this impairment could be related to the effects of E2 protein on the CD81 molecule in NK cells (Ahmad and Alvarez; 2004).

                                   MATERIALS AND METHODS
       Study Population
The study population includes 502 people living with HIV/AIDS that attends clinic at General Hospital Onitsha, General Hospital Ekwulobia and General Hospital Enugwu-ukwu in Anambra State. Prior to commencement of the study, permission was obtained from the Management of the General Hospitals and the research was endorsed by the Ethical Committee of Anambra State University Teaching Hospital, Amaku, Awka (Anambra State with Ref. No: COOUTH/AA/Vol. XI/1108). Their socio-demographic data were collected through the laboratory request & result form and questionnaire.
    Collection and processing of Samples
Veinous blood samples were collected from the participants between September, 2015 and December, 2016. Two hundred samples were collected from G. H. Onitsha, 200 from Ekwulobia and 102 samples from Enugwu-Ukwu.
Two mililitres of each drawn whole blood sample was put separately into ethylenediamine tetra-acetic acid (EDTA) container while the remaining 4mls was placed into a dry tube without EDTA and  allowed to clot (Lippi et al., 2006).
A structural questionnaire administered to each participants captured socio-demographic data such as age, gender, marital status, educational level, occupation; and risk factors associated with HIV such as intravenous drug users, smokers, alcohol abusers, those that have undergone surgery or blood transfusion.						           Prior to the testing procedures, all the participants were screened and confirmed HIV positive using the National approved serial algorithm for HIV screening with Alere Determine and Uni-Gold kits respectively. The CD4 count test was performed using Partec Cyflow machine with the fresh anticoagulated whole blood in the EDTA containers. The tests for the viral hepatitis and syphilis were carried out using rapid chromatographic immunoassay method.          Data Analysis                                                                                                          	           Data were analysed using the statistical package for social sciences (SPSS) software, version 21.0. Mean, frequencies and percentages were used to summarize descriptive statistics of the data. Chi-square (x2) test was used to assess relationships between selected and/or qualitative variables namely Sex, ART & Non-ART, CD4 200 & CD4<200, Occupation, Education and exposure to risk factors. Pearson correlation was used to determine the relationship between the biochemical parameters and CD4 cells count. The significant difference was set at the threshold P 0.05 (95% confidence interval).
   







































RESULTS

Table 1: Gender-based distribution (%) of ART, CD4+, and viral hepatitis+ among the HIV/AIDs out-patients studied.
	Parameters
	Male
	Female
	Total

	
	No.
	%
	No.
	%
	No.
	%

	ART
	125
	24.9
	274
	54.6
	399
	79.5

	Non ART
	31
	6.2
	72
	14.3
	103
	20.5

	Total 
	156
	31.1
	346
	68.9
	502
	100.0

	
	
	
	
	
	
	

	CD4+<200 cell/µl
	35
	7.0
	57
	11.4
	92
	18.4

	CD4+≥200 cell/µl
	121
	24.1
	289
	57.5
	410
	81.6

	Total
	156
	31.1
	346
	68.9
	502
	100.0

	
	
	
	
	
	
	

	HIV only
	140
	27.9
	128
	25.4
			468
	93.3

	HBV +ve
	15
	3.0
	11
	2.2
	26
	5.2

	HCV +ve
	1
	0.2
	7
	1.4
	8
	1.6

	Total
	156
	31.1
	346
	68.9
	502
	6.8

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	













Table 2: Age group-based distribution (%) of ART, CD4+ and viral hepatitis+ among the HIV/AIDs out-patients studied.
	Parameters
	<15y
	16-30y
	31-45y
	46-60y
	≥60y
	Total 

	
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	No.
	%

	Male
	12
	2.4
	22
	4.4
	69
	13.7
	42
	8.4
	11
	2.2
	156
	31.1

	Female
	14
	2.8
	97
	19.3
	177
	35.3
	54
	10.7
	4
	0.8
	346
	68.9

	Total
	26
	5.2
	119
	23.7
	246
	49.0
	96
	19.1
	15
	3.0
	502
	100.0

	
	
	
	
	
	
	
	
	
	
	
	
	

	ART
	20
	4.0
	85
	16.9
	202
	40.3
	79
	15.7
	13
	2.6
	399
	79.5

	Non ART
	6
	1.2
	34
	6.8
	44
	8.7
	17
	3.4
	2
	0.4
	103
	20.5

	Total
	26
	5.2
	119
	23.7
	246
	49.0
	96
	19.1
	15
	3.0
	502
	100.0

	
	
	
	
	
	
	
	
	
	
	
	
	

	CD4+<200cell/µl
	2
	0.4
	16
	3.2
	50
	10.0
	21
	4.2
	3
	0.6
	92
	18.4

	CD4+≥200cell/µl
	24
	4.8
	103
	20.5
	196
	39.0
	75
	14.9
	12
	2.4
	410
	81.6

	
	26
	5.2
	119
	23.7
	246
	49.0
	96
	19.1
	15
	3.0
	502
	100.0

	
	
	
	
	
	
	
	
	
	
	
	
	

	HIV only
	23
	4.6
	116
	23.1
	225
	44.8
	91
	18.1
	13
	2.6
	468
	93.2

	HIV/HBsAg
	3
	0.6
	0
	0.0
	18
	3.6
	4
	0.8
	1
	0.2
	26
	5.2

	HIV/HCV
	0
	0.0
	3
	0.6
	3
	0.6
	1
	0.2
	1
	0.2
	8
	1.6

	Total

	26
	5.2
	119
	23.7
	246
	49.0
	96
	19.1
	15
	3.0
	502
	100.0

	
	
	
	
	
	
	
	
	
	
	
	

		
	
	
	
	
	

	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	










Table 3: Marital status-based distribution (%) of ART, CD4+ and viral hepatitis+ among the HIV/AIDs out-patients studied.
	Parameters
	Single
	Married 
	Widowed 
	Divorced  
	Total 

	
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	No.
	%

	Male
	68
	13.5
	82
	16.3
	4
	0.8
	2
	0.4
	156
	31.1

	Female
	94
	18.7
	211
	42.0
	35
	7.0
	6
	1.2
	346
	68.9

	Total
	162
	32.2
	293
	58.3
	39
	7.8
	8
	1.6
	502
	100.0

	
	 
	
	
	
	
	
	
	
	
	

	ART
	125
	24.9
	235
	46.8
	32
	6.4
	7
	1.4
	399
	79.5

	Non ART
	37
	7.4
	58
	11.5
	7
	1.4
	1
	0.2
	103
	20.5

	Total 
	162
	32.3
	293
	58.3
	39
	7.8
	8
	1.6
	502
	100.0

	
	
	
	
	
	
	
	
	
	
	

	CD4+<200cell/µl
	42
	8.4
	39
	7.8
	11
	2.2
	0
	0.0
	92
	18.4

	CD4+≥200cell/µl
	120
	23.9
	254
	50.5
	28
	5.6
	8
	1.6
	410
	81.6

	Total 
	162
	32.3
	293
	58.3
	39
	7.8
	8
	1.6
	502
	100.0

	
	
	
	
	
	
	
	
	
	
	

	HIV only
	150
	29.9
	276
	54.9.0
	35
	7.0
	7
	1.4
	468
	93.2

	HBV +ve
	9
	1.8
	13
	2.6
	3
	0.6
	1
	0.2
	26
	5.2

	HCV +ve
	3
	0.6
	4
	0.8
	1
	0.2
	0
	0.0
	8
	1.6

	Total
	162
	32.3
	293
	58.3
	39
	7.8
	8
	1.6
	502
	100.0

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	










Table 4: Risk factor-based distribution (%) of ART, CD4+ and viral hepatitis+ among the HIV/AIDs out-patients studied. 
	Parameters
	     IIV Drug users
	Blood transfusion
	Surgery 
	               Alcohol users
	Smokers          
	  Homosexual/
           Lesbian
	Total 

	
	No.
	        %
	No.
	         %
	No.
	        %
	          No.
	       %
	No.
	        %
	       No.
	       %
	       No.
	        %

	Male
	11
	5.4
	32
	15.7
	12
	5.9
	21
	10.3
	45
	22.1
	8
	3.9
	129
	63.2

	Female
	0
	0.0
	46
	22.5
	20
	9.8
	4
	2.0
	3
	1.5
	2
	1.0
	75
	36.8

	Total
	11
	5.4
	78
	38.2
	32
	15.7
	25
	12.3
	48
	23.6
	10
	4.9
	204
	100

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ART
	8
	3.9
	58
	28.4
	27
	13.2
	18
	8.8
	35
	17.2
	7
	3.4
	153
	75.0

	Non ART
	3
	1.5
	20
	9.8
	5
	2.5
	7
	3.4
	13
	6.4
	3
	1.5
	51
	25.0

	Total
	11
	5.4
	78
	38.2
	32
	15.7
	25
	12.2
	48
	23.6
	10
	4.9
	204
	100.0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CD4+<200cell/µl
	2
	1.0
	17
	8.3
	7
	3.4
	6
	2.9
	16
	7.9
	2
	1.0
	50
	24.5

	CD4+≥200cell/µl
	9
	4.4
	61
	29.9
	25
	12.3
	19
	9.3
	32
	15.7
	8
	3.9
	154
	75.5

	Total
	11
	5.4
	78
	38.2
	32
	15.7
	25
	12.2
	48
	23.6
	10
	4.9
	204
	100.0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	HIV only
	9
	4.4
	76
	37.2
	29
	14.2
	20
	9.8
	45
	22.1
	8
	3.9
	187
	91.6

	HBV +ve
	2
	1.0
	1
	0.5
	2
	1.0
	5
	2.5
	2
	1.0
	2
	1.0
	14
	6.9

	HCV +ve
	0
	0.0
	1
	0.5
	1
	0.5
	0
	0.0
	1
	0.5
	0
	0.0
	3
	1.5

	Total
	11
	5.4
	78
	38.2
	32
	15.7
	25
	12.3
	48
	23.6
	10
	4.9
	204
	100.0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	















Gender Effects on Coinfection of HIV/HBV, HIV/HCV and CD4 count
Coinfection of HIV/HBV occurred more in male participants, 15(57.7%) than in females 11(42.3%) while coinfection of HIV/HCV was more in females 7(87.5%) than in the males counterparts. The difference in the HIV/HBV coinfection between the males and females participants was statistically significant (p<0.05) but not significant for HIV/HCV coinfection (p>0.05). Thirty five (22.4%) of the male participants had CD4 count less than 200cells/l of blood while 51 (16.5%) of the females had CD4 count less than 200. The mean CD4 count of the female participants was higher (546.8 ± 18.84) than that of the males, 480.0 ± 30.13, though the difference was not statistically significant (p>0.05).
  The Impact of HBV/HCV on CD4 Count
Out of the 26 participants that tested positive to HBsAg, 5(19-2%) had CD4 count less than 200 and 21 (80.8%) had CD4 count 200 and more. The mean CD4 of participants coinfected with HBsAg was 494.9 ± 81.3 cells//l of blood which was lower than CD4 count of those with only HIV (531. 0±163). One person (12.5%) of people coinfected with HIV/HCV had CD4 less than 200 while 7 (87.5%) had CD4 count 200 and above. The mean CD4 count of participants coinfected with HIV/HCV was 673.4± 136.7, higher than that for those not coinfected (526.8+16.14). The differences in the CD4 counts were not statistically significant (p>0.05).
   The Effect of ART on HBV/HCV
Twenty four people representing 92.3% of people coinfected with HIV/HBV use ART and 2(7.7%) do not use ART while 7(87,5%) of people coinfected with HIV/HCV use ART and 1(12.5%) do not use ART. Although majority of the participants coinfected with either HIV/HBV or HIV/HCV were on ART, the differences were not statistically significant (p>0.05).
The analysis of the result showed that marital status and exposure to risk factors significantly affected HIV/HBV coinfection but their effect on HIV/HCV coinfection was not significant.
              			











                                                      DISCUSSION
Among the participants, 399 (79.5%) were on ART while 13 (20.5%) were not on ART. The  CD4 count of 92 (18.3%) of them were less than 200 cells/1 and 410 (81.7%) had CD4 count up to 200 and above. Twenty-six people representing 5.2% tested positive to hepatitis B. This result was low when compared with Pouti et al., 2009 where they recorded that approximately 10% of HIV infected individuals worldwide are also chronically infected with hepatitis B virus, though they also recognized that the prevalence of HIV-HBV coinfection varies by geographical location. In comparison with earlier studies carried out in Nigeria, this figure is lower than 11.9% reported in Ibadan, 6.6% in Nasarawa but higher than 2.7% in Ado Ekiti. Up to 20.6% has been documented in North central Nigeria, 25.7% in Jos (Agwale et al., 2004) and 28.4% in Lagos (Otegbajo et al., 2008). In this study, it was observed that the mean CD4 count of participants coinfected with HBV was lower (459cell/l) than those negative to HBV (531 cell/1) while the mean CD4 for those positive to HCV was higher (673 cells/) than 526 cells/ for those negative to HCV. This result is comparable with that of Vitayih et al., 2013 that reported higher CD4 mean in patients coinfected with HCV than those not coinfected. HCV by itself has not been shown conclusively to be an independent risk factor for more rapid CD4 decline, although it has been associated with increased occurrence of AIDS defining events (Stebbing et al., 2005).

Only 8 (1.6%) tested positive to hepatitis C virus. This is lower than the results recorded by Otegbayo et al., 2008 which was 4.8% and Adewole et al., 2009 that was 3.0% positive to hepatitis C virus, among those living with HIV/AIDS. Sulkowski, 2008 reported that the prevalence rates of HIV-HCV coinfection vary depending on the route of HIV transmission.
Age group 16-30 had the lowest percentage (0%) of participants that tested positive to HBsAg, while age group 0-15 had the highest percentage (11.5%) of participants that tested positive to HBsAg. For HCV, age group 0-15 had 0% participants positive while age group 61 and above had highest percentage (6.7%) of participants that tested positive to HCV. This result agrees with that of Davis et al., 2007 that reported highest prevalence of HIV/HBV coinfections among age group 40 and below but does not agree that HIV/HCV coinfection prevalence was also highest among the same age group. In this study none of the participants tested positive to both HBsAg and HCV. This is more or less comparable to the reports from Senegal (0.5%), Kenya (0.26%) and Egypt (0.44%) as reported Diop-Nidiaye et al., 2008 and Kazem et al., 2004 respectively.
Based on the gender of participants, out of the 92 with CD4 count less than 200, 57 (62.0%) were females while 35 (38.0%) were males. Among the 26 participants that tested positive to HBsAg, 15 (57.7%) were males while 11 (42.3%) were females, but for hepatitis C virus, higher percentages of the participants that tested positive to HCV were females. Davis et al., 2007, also reported higher prevalence of HIV/HBV coinfection in males; (16.9% vs 9.2%) for males against females. This finding could be linked with the earlier observation that a high proportion of HBV infection in sub-Saharan Africa is acquired vertically or horizontally from family members to other children before the age of 5yrs (Drew et al., 1998). This could be the reason why this study recorded high percentage HIV/HBV coinfection in the age group 0-15.
The above result of more males with HIV/HBV but more females with HIV/HCV is compatible with the report of Taiwo et al., 2012. This higher rate of HIV/HCV coinfection among females may have accounted for by the fact that women of all ages are more likely than men to become infected with HIV and HCV during unprotected vaginal intercourse.

RECOMMENDATIONS
In view of the high frequency of HBsAg and modest frequency of anti-HCV in HIV patients, the study recommends that;
1. A routine baseline screening for these markers in HIV infected patients should be done, as this could affect the choice of highly active anti-retroviral therapy (HAART) regimen for the patients.
2. Hepatitis B virus and hepatitis C virus coinfected HIV positive patients should be given first line antiretroviral drugs that are non-hepatotoxic. Patients with CD4 count below 200cells/l should also be given non-hepatotoxic antiviral drugs regardless of their HBsAg and HCV status. 
3. Those with co-infection with HBV or/and HCV are usually given drugs that are also effective for treatment of HBV.
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