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ABSTRACT6

Aims: Co-infection of hepatotropic viruses with human immune deficiency virus (HIV) increases the risk7

of progression to severe liver disease. The study was designed to assess the impact of HIV mono and co-8

infections on haematological and biochemical markers of the patients.9

10

Methodology:  109 HIV patients (, aged 10-59 years, 78 males and 31 females) from tertiary health11

facilities in northeastern Nigeria were confirmed by western blot prospectively and consecutively.12

However, Hepatitis B virus (HBV) and Hepatitis C virus (HCV) antibodies were detected on the HIV13

positive patients by ELISA. Blood donors served as control. The study was conducted between January14

to October 2012.15

16

Results: 14(12.8%) and 5 (4.6%) of the HIV patients had HBV and HCV antibodies respectively. The17

prevalence rate of HBV infection among males was 12.8% while females had 12.9% but lower rates of18

HCV were obtained in both males (5.1%)  and  females (3.3%). However, HIV mono-infections had19

higher mean baseline values for haemogblobin (Hb), CD4 and platelet counts, protein C (PC) and protein20

S (PS) in comparison with  HIV/ HBV/HCV co-infections (P<0.05). In addition, Prothrombin time and21

partial thromboplastin time were lower in HIV mono- infection in contrast to co-infections (P<0.05).22

Similarly, Serum liver enzymes  such as Aspartate transaminase (AST), Alanine transaminase (ALT),23

Akaline Phosphatase (ALP) and creatinine mean values were lower in HIV mono-infection compared with24

HIV/HBV or HIV/HCV co-infection (P<0.05). Total white blood cell count (Wbc), total cholesterol (Tch),25

Randon blood sugar (RBS) and potassium (k+) were not significantly different (P>0.05) in both groups.26
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Conclusion: The high prevalence rate of HBV suggests the need to routinely screen HIV patients for the27

virus. The pathological implication of HIV co-infection with hepatotropic viruses is a pointer to increased28

risk of hepatic dysfunction, coagulation and metabolic disturbances which consequently increase the29

disease burden on the HIV patients.30

31
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markers.33

34

INTRODUCTION35

Co-infection of human immunodeficiency Virus (HIV) withhepatotropic viruses such as Hepatitis B36

and Hepatitis C viruses is an emerging global public health problem. [1, 2] Thethree viruses are blood37

borne pathogens and share similar routes of transmission; [3] As deaths caused   by HIV disease are38

declining due to the introduction of Highly Active Antiretroviral Therapy (HAART), liver disease associated39

with co-infection of HIV with hepatotropic viruses has  become  an increasing cause of morbidity and40

mortality [4]. The consequences of arbovirus infections in patients living in under-resourced settingare41

enormous with considerable implication on the progression, management and outcome of HIV disease [5,42

6]. Increased risk of progression to liver cirrhosis and hepato-cellular carcinoma has been reported as a43

result of these co-infections [7, 4, and 8]. Previous reports have revealed that, the prevalence of HIVin44

Nigeria has been stabilized within the range of 4.4 and 4.1 from 2005 to 2010[9]. Other studies had45

observed HIV/HBV sero--prevalence rate of 5.5% – 12.3% [10, 11, 6, 12, and 13] and HIV/HCV rates of46

0.5 – 0.7% [14,6, 12,and 13). However, there is paucity of information on the impact of HIV/HBV/HCV co-47

infection on some baseline pathological markers. HIV and hepatic disease are independently known to48

cause a varied range of haematological changes. This is partly because of the enormous assault of these49

viruses on haemopoietic cells/system and the role of the liver in haemopoiesis and coagulation [15]. Also50

hepatotoxicity of Antiretoviral Therapy (ART) administered to AIDS patients, impact negatively on51

thecentral role of the liver in many metabolic processes. Consequently, these diseases pose a serious52

risk on the patient’s health. [16,17].53
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With this background, we set out to investigate the implications of these co-infections on some54

haematological and biochemical biomarkers in patients attending health care facilities in North Eastern55

Nigeria.56

57

58

MATERIALS AND METHODS59

Study area: The study was conducted in the Medical Center AshakaGombe State and University of60

Maiduguri Teaching Hospital (UMTH) Borno State. UMTH is a 560 bedded health facility designated as a61

Centre of Excellence for infectious disease and immunology. It provides primary, secondary, and tertiary62

health Services for the North Eastern part of Nigeria.  It also houses a major HIV care and support Centre63

and a National blood transfusion Centre. Neighboring countries (Cameroun, Niger and Chad Republics)64

avail themselves of services provided by UMTH. Maiduguri the capital of Borno State is the largest65

settlement in the fringe of Sahara desert and near to the Lake Chad. It is located between longitude66

1108‘E and 140E and latitude 1002’ N and 1304’ N.67

Study Population: Patients and blood donors confirmed to be seropositive for human immunodeficiency68

Virus (HIV) infection by Western blot technique were recruited into the study from January to October69

2012. Informed consent and pre-test counselingwere instituted using structured questionnaire.70

Information concerning sexual behavior, blood transfusion, intravenous drug use and demographic data71

were obtained. Blood donors who were HIV, Hepatitis B virus (HBV) and Hepatitis C virus positive were72

recruited for the study   and healthy blood donors served as controls.73

Sample collection and analysis for haematological and biochemical paremeters:10 milliitres (ml) of74

venous blood was obtained from each participant; 2ml was dispensed into EDTA containers for75

Haemoglobin (Hb), white blood cell count (wbc) and  platelet (PLT) count. Haematological counts were76

performed using automated blood analyzer sysmexKx – 21, and its dedicated reagent kits, 4ml of blood77

was collected into plastic bottle containing sodium citrate (0.11molar solution) to give a final78

blood/citrateratio of 9:1. Platelet poor plasma obtained by centrifuging immediately at 3000g was used for79

prothrombin time, partial thromboplastin (PTT) time, protein C (PC) and protein S (PS) assay through an80

automated coagulometersysmex 560 series (S/N1016 Japan) using reagent acquired from Siemens81
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Health care diagnostics products GmbH 36041 Marburg Germany. 4ml of blood was allowed to clot in a82

plane blood bottle and serum separated immediately and used for Aspartate transammase (ASP) Alanine83

transaminase (ALT), Alkaline phosphatase (ALP), Creatinine (creat), total cholestroral (TCh), random84

blood sugar (RBS) and Potassium (k+). The analysis was carried out using automated blood analyser85

Hitachi (Cobas C311 leums) S/N 046-02 using reagent kits manufactured by cobas Roche diagnostics86

GmbH-D-68298 Mannheium.87

Screening for HIV, HBV, HCV88

HIV screening was carried out using Immuno chromatographic kit (Chembio HIV 1 and 2 STAT-PAK).89

Positives samples were further confirmed by Western blotting (QualicodeTM HIV 1 and 2 kit).  Similarly90

Hepatitis B surface antigen (HBsAg) and HCV antibodies were tested by enzymes linked immunosorbent91

(ELISA) assay kits (DIA PRO, Diagnostic Bioprobesthroughcolumella No 20128 Milano-Italy).92

STATISTICAL ANALYSIS93

Statistical package for social science (SPSS) version 17 was used and data obtained presented as mean94

(x) and standard deviation (SD). Statistical comparison performed using student test Chi-square (X2) and95

ANOVA.96

.97

98
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RESULT99

A total of 109 HIV positive patients were enlisted for the study. Males were 78 (72.2%) and females 31100

(27.7%). The mean age of both sexes was 36±20 (16 – 59) years. Age and sex matched apparently101

healthy subjects (blood donors: N=100) consisting of 78 (78%) males and 22 (22%) females were also102

recruited. These served as controls against the HIV infected individuals.103

Out of 109 HIV positive patients, 14 (12.84%) were positive for HBsAg and 5 (4.6%)  had HCV antibody.104

Table 1 represents the age distribution of HIV mono-infections, co-infections of HIV/HBV and HIV/HCV.105

The prevalence rate of HIV mono-infections appeared to decrease with increase in age with the least106

(3.7%) at ages 10-19 and 50-59years. Although a similar trend was observed in HIV/HBV co-infection,107

those co-infected with HCV showed no defined pattern. However, HIV/HCV co-infections were more108

common among those aged 40-49years compared with other age groups. There was no age related109

differences between or within groups (P=05).110

111

112

113

114

115

116

117

118

TABLE 1:Agedistribution of patients with HIV mono-infections, HIV/HBV and HIV/HCV co-119

infections.120

HIV –mono-infections HIV/HBsAg HIV/HCV121
Age group No tested %positive        No tested      No positive (%)   No tested     No positive (%)122
10 – 19 14 3.7 14 0 (0) 14 1 (0.9)

20 - 29 43 39.4 43 9 (8.3) 43 0 (0)
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30 – 39 42 38.5 42 5 (4.6) 42 0 (0)

40 – 49 16 14.7 16 0 (0) 16 3 (2.8)

50 – 59 4 3.7 4 0 (0) 4 1 (0.9)

Total 109 100 109 14 (12.9) 109 5 (4.6)

123
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The gender of patients with HIV mono and co-infections is presented on table 2. A total of 14

(12.96%) of 109 HIV patients were positive for HBsAg, 10 (12.82%) males and 4 (12.90%)

females.  HIV/ HCV co-infection was positive for 5 (4.6%); males, 4 (5.1%) and female 1

(3.3%). No significant difference was observed among males and females with HIV mono or

co-infections. The controls (blood donors) neither had HIV nor the hepatotropic virus

antibodies.

Table2:  Gender distribution of patients with HIV/ HBV and HIV/ HCV antibodies

Gender No Tested HIV positive (%)       HIV/HBV positive (%) HIV/HCV positive

(%)

HIV Patients

Males 78 78(100) 10(12.82) 4(5.1)

Female 31 31(100) 4(12.9) 1(3.2)

Control

Males 78 0(0) 0(0) 0(0)

Female 22 0(0) 0(0) 0(0)

209                   109 (52.1)               14 (6.7) 5 (4.6)

Table 3 reflects the haemotological parameters of HIV mono-infection, co-infected patients

and the controls. Whilst Haemoglobin (Hb), CD4 counts, platelet count (PLT), Protein C (PC)

and Protein S (PS) values were significantly higher (P<0.05),  prothrombin time (PT), partial

thromboplastin time (PTT) were lower compared with co-infected cases, but the values of

biomarkers (Hb, CD4, PLT, PC, and PS) are much higher among the controls while PT and

PTT are much lower.  Nonetheless, total white cell count (wbc) showed no significant
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difference between the groups. (P>0.05)

Table 3: The haemotological parameters between HIV-mono and co-infected patients124

S/No Parameters HIV mono-infection HIV /HBV HIV/HCV Controls

1 Hb g/dl 11.29±1.89 10.02±1.19 9.060±1.02 13.7±0.91

2 Wbc (x109/l) 5.46±1.56 4.14±1.08 3.72±0.62 5.30±1.38

3 CD4 (cell/µL) 217.28±47.56 109.89±49.40 156.40±24.17 129. 50 20.00217.28±47.56 109.89±49.40 156.40±24.17 504.12±213.89

4 PLT (X10 9/L) 198.13±60.64 111.21±31.78 153.80±58.45 274.60±85.24

5 PT (Seconds) 13.00±11.98 14.70±0.97 14.30±1.20 12.4±2.14

6 PTT (Seconds) 34.88±14.99 49.64±9.06 46.40±9.12 31.90±5.74

7 PC (%Acitivity) 82.02±10.32 67.79±8.44 74.00±13.02 94.22±13.50

8 PS (%Activity) 80.07±10.93 68.14±14 54.060 95.71±17.06

125

126

Table IV displays the mean values of some biochemical markers of the HIV mono-infections and co-infections with127

hepatotropic virus.  The mean values of Liver enzymes (aspartate transaminase, alanine transaminase and alkaline128

phosphatase) as well as Creatinine were significantly higher (P<0.05) among the co-infections compared to mono-129

infections and controls.  However, the mean values for total cholesterol, random blood sugar and potassium showed no130

significant difference (P>0.05) in the three groups.131

132

TABLE IV: Biochemical parameters between HIV mono and co-infections133
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134

S/No Biochemical

Parameters

HIVmono-

infections

HIV/HBV HIV/HCV Controls

1 AST (u/l) 23.66±7.57 66.93±20.74 66.80±15.64 14.7±11.56

2 ALAT (u/l) 24.89±8.14 46.00±15.63 36.60±9.29 25.0±11.56

3 ALKP (u/l) 65.30±22.37 94.36±13.608 102.80±9.71 73.30±29.63

4 CREAT (µmol/l) 59.75±26.95 89.5±24.80 91.60±17.69 40.00±31.39

5 TCH (mmol/l) 5.23±4.41 5.057±1.57 4.12±0.69 5.91±1.31

6 RBS (mmol/l) 4.70±1.64 4.60±1.18 3.78±1.25 5.0±1.96

7 K+ (mmol/l) 3.84±1.30 4.27±1.01 3.20±0.61 3.44±0.76

135

DISCUSSION136

Globally, HIV is responsible for 38.6 million infectionswith Africa having about 10% of the world population137

carrying about 75% of HIV/AIDS burden [18]. Prevalence rates in East and Southern Africa appears to be138

the highest in the world with Botswana and Swaziland bearing over 35% of the African burden [19].139

Prevalence rate in West Africa appears to be lower with no country having a rate above 10% [20]. Since the140

principal routes of HIV and hepatotropic viruses such as HBV and HCV are similar, it is possible that co-141

infection of these viruses with HIV could occur. It has been estimated that one third of deaths in HIV patients142

are related to liver diseases[8]. Co-infections of HBV and HCV with HIV have been associated with reduced143

survival due to increased risk of progression to cirrhosis and hepato-cellular carcinoma [7]. HIV/HBV co-144

infection is linked most often to sexual intercourse while HIV/HCV co-infection has been more frequently145

associated with non-sexual parenteral route [21]. In this study, most of those studied are heterosexually146

active with a substantial number having multiple sex partners. This finding is in consonant with a report that,147

the commonest route of transmission for blood borne viruses are sexual intercourse (both heterosexual and148

homosexual) followed by intravenous drug use  (IDU) including  transfusion of blood and blood products149

[21,22]. None reported intravenous drug use or blood transfusion. This may be responsible for the low150

prevalence rate of HIV/HCV in this study. This observation is in agreement with previous reports that HCV is151

not efficiently transmitted by sexual routes[22, 6,13), but by percutaneous exposure to blood/products and152

IDU in particular [23, 12]. It has been reported that, IDU is the most efficient route for triple infection with153
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HIV/HBV/HCV in an Urban population [24, 25]. This may explain why none of the patients in this study154

presented with triple infection. However, this study recordedHIV/HBV co-infection prevalence rate of 12.8% in155

agreement with [14]. (2008) who reported a similar rate in South Western part of Nigeria.156

Nevertheless, there is dearth of information on the implication of HIV/hepatotropicvirusco-infections157

on baseline haemotological and biochemical biomarkersin Nigeria. Nevertheless, it has been established158

that, HIV disease impacts adversely on haematological profile of a patient due to the enormous assault of159

the virus on haemopoietic cells/system in addition to hepatotoxicity and nephrotoxicity of anti- retroviral drugs160

(ARD) [26, 27] administered to AIDS patients. Our study has further demonstrated that co-infection with161

hepatotropic virus worsens the morbidity burden of HIV because Hb, CD4 count, platelet, PT, PTT, PC and162

PS presented values significantlydysregulated in the co-infections with hepatotropic viruses compared to HIV163

mono-infection. It wouldappear as evidenced by CD4 count in our study that the degree of immune164

suppression may increase with hepatotropicvirus’s co-infections such asHBV and HCV. This is in agreement165

with International Association of Providers of AIDS Care (IAPAC)[28], but differs withthe reports made by166

Idokoet. al., [29] in the North Central region of Nigeria and Otegbayoet. al.,[14]in the South West. Generally167

haematological profile represents an evidence of the general health status and well -being of an individual;168

abnormal values in co-infection conforms to increasing morbidity. Co-infection of HBV and HCV with HIV169

have been associated with increased risk of progression to liver disease (Cirrhosis) and are attributed to liver170

dysfunction which may occur due to HBV, HCV or  hepatotoxicity of antiretroviral therapy (ART) [30]. The171

liver is central in the coagulation profile of an individual and synthesizes most of the coagulation factors that172

interplay in the coagulation mechanism.   In addition, PC and PS which are usually  synthesized by the liver173

are natural anticoagulants that contribute to the balancing mechanism of haemostasis by preventing wide174

spread clotting and occlusion of blood vessels[27, 31]. The higher values of these anticoagulant proteins in175

HIV mono-infections compared with the co-infections in this study could beattributed to the impact of176

HIV/HBV/HCV co-infections. Previous studies revealed that   low CD4+ cell count (especially in the presence177

of clinical AIDS) protein S and protein C deficiency are strongly associated with two to tenfold increased risk178

of venous thrombosis (VTE) in HIV infections[32,33, 34]. It could be speculated in this study that, low level of179

these proteins could advance the course of VTE in HIV co-infections even before the manifestation of AIDS.180

Liver enzymes AST, ALT ALKP levels are higher in HIV/HBV/HCV co-infection as evidence by the mean181

value of thesebiomarkers when compared with the values in HIV mono-infection. The high values of these182
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biomarkers depict degenerative liver diseases in contrast to a report [12]that, liver enzymes are stable in HIV183

mono and co-infections.184

Lower Creatinine values (a test of renal function) were also, obtained among HIV mono-infections compared to185

HIV/ HBV and HIV /HCV co- infections. This is in consonance with the report of Parboosinget. al.,] 35] who186

documented renal insufficiency with elevated creatinine levels and increased mortality in HIV/HCV co-infected187

patients in South Africa.  Also according to IAPAC,[28], HIV Associated Nephropathy (HIVAN) is worsened by co-188

infection with HBV or HCV. In this study wbc count, total cholesterol, random blood sugar and potassium were all189

stable in the three groups  as there were no  significant difference between mono-infection and co-infections.190

In conclusion, HBV and HCV infections are not uncommon among HIV positive patients in our environment191

and worsen the disease burden on HIV patients. Consideration should be given to these hepatotropicviruses during192

baseline work-up of HIV patients so that susceptible ones can be identified and managed properly and timely. HIV193

co-infections with HBV and HCV could enhance VTE due to depletion of protein S and protein C. In addition,194

strategies to prevent these co-infections amongst HIV infected patients should be encouraged .Such efforts will to a195

great extent, ameliorate the impact of the co-infection on the health status of HIV patients.196

197

198

199

200
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