



Seroprevalence of Hepatitis B Virus and Human Immunodeficiency Virus in the Population of Kara, Togo 

Abstract : 
The town of Kara, Togo's second largest city, lies 400 km from the capital and is home to a diverse, predominantly rural population. The aim was to estimate the prevalence of HBsAg and human immunodeficiency virus (HIV) in 6 villages in the town, and to identify associated factors. We carried out immunochromatographic screening for HBsAg (ONE STEP RAPID TEST, HIGHTROP Biotech, Co LTD) and HIV antibodies (DETERMINE HIV-1/2 ® Kit, ABOTT, Co LTD) during mobile clinics initiated by the Faculty of Health Sciences in April 2024. A total of 1157 patients, of whom 69% (N=1100) [IC95%: 67 to 71] were women, were consulted. HBsAg was detected in 8.76% (N=140), with 67% women and 33% men. Of the positive cases, 3.6% were in the 0-15 age group (N=5). For 1396 patients screened, the prevalence of anti-HIV-1 antibodies was 3.51%, 82% (N=40) of whom were women and 18% (N=9) men. Age was the associated factor.  HIV seroprevalence was higher in subjects aged between [31-45] and [46-60] years than in other age groups (p<0.001). Co-infection with both viruses was found in 5 patients. We therefore need to step up public awareness and education to prevent new infections.
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INTRODUCTION
Viral hepatitis B and HIV infection are major public health issues. Hepatitis B virus (HBV) infection of the liver presents several clinical aspects, with the risk of chronicity and hepatocarcinoma. According to WHO estimates, by 2022, 254 million people will be chronically infected and living with hepatitis B virus, 65% of them in Africa and the Asia-Pacific region[1]. Infection with the Human Immunodeficiency Virus (HIV) is a lifelong infection which, left untreated, leads to a weakening of the immune system, resulting in the deterioration of the infected person's health and eventual death. According to the WHO, 25.6 million people are living with HIV, and by 2022, 380,000 people will have died of AIDS and 760,000 will have been newly infected [2]. 
These two viruses share, for the most part, the same routes of contamination: sexual, parenteral, vertical (maternal-fetal), and are responsible for high morbidity and mortality, especially in Africa. In the absence of adequate treatment and diagnosis, the risk of mother-to-child transmission of HIV is 15-45%, and 90% of children infected with HBV at birth before the age of 5 have a 90% chance of becoming chronically ill [3,4]. 
In Africa, the prevalences of viral hepatitis B and HIV are 4.9% and 6.1%[2,5]. Despite these high prevalences, many people are unaware of their serological status with regard to these two viruses. One of WHO's strategies for eliminating viral hepatitis B and C by 2030 is to reduce the number of new cases of chronic infection due to these viruses. In the case of HIV, the aim is to detect 90% of infected people and put them on treatment. Diagnosis of these infections remains the main means of achieving these objectives. In fact, knowing one's serological status enables appropriate care to be taken, thereby reducing the number of new infections.
Togo is one of the countries in sub-Saharan Africa where hepatitis B is endemic and HIV infection rates are around 6.1% and 4.9% respectively; Africa accounts for 68% of hepatitis B and HIV infections worldwide [6]; and has the highest rate of liver cancer resulting from HBV infection[7].  The lack of financial resources among the population is a barrier to the use of healthcare centers. Data on the prevalence of these two viruses are mostly available for the capital Lomé [8-10]. With this in mind, we set out to gain an overview of the regional prevalence of HIV and HBV in the Togolese population by carrying out the present study, the main objective of which was to determine the prevalence of HIV and HBV in six cantons of the town of Kara.
PATIENTS AND METHOD
This was a descriptive, analytical, cross-sectional study. The study was carried out in the town of Kara, located 423 km north of Lomé, the capital of Togo. The town of Kara comprises 283738 inhabitants divided into 15 cantons. For this study, we targeted 6 cantons in each of the city's 4 communes: Awandjelo (commune 3), Atchamgbadè, Djamdè (commune 4), Soumdina-bas (commune 1), Sarakawa and Pya (commune 2), based on geographical accessibility to health care centers. This study was carried out as part of the mobile consultations undertaken by the Faculty of Health Sciences (FSS) of the University of Kara (UK) during the organization of its 3rd Scientific Days from April 12 to 16, 2024.
Screenings were carried out at each site in one day. Prior announcement was made via the media, with the various medical-social centers in each village relaying the information. In addition, the local administrative authorities (mayors and the prefect of the town of Kara) gave their authorization for the consultations to take place. For screening, authorization was obtained from the Regional Director of Health.
At each site, the population was made aware of viral hepatitis B and HIV-AIDS. Screening was spontaneous and voluntary after receiving their consent, with results recorded in the patient's health record. In the event of a positive result, counseling was initiated and follow-up scheduled with the health center referral. Patients were not asked to pay for their screening.
Screening for these two viruses was carried out on capillary blood using an immuno-chromatographic test such as ONESTEP RAPID TEST, HIGHTROP Biotech, Co LTD for the detection of HBs antigen (HBsAg), and the DETERMINE HIV-1/2 ® Kit, ABOTT, Co LTD for the detection of HIV antibodies. Screening was only carried out in children aged one year and over.
Data were entered in Excel and analyzed using R v 4.4.1 software, with a significance level of 5% (p<0.05).
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Fig 1: Map of the city of Kara showing the different surveyed sites
RESULTS
A total of 1,597 patients were consulted in the course of this fairground activity, of whom 69% (N=1100) [IC95%: 67 to 71] were women. Subjects ranged in age from 1 to 104, with a median age of 43. Subjects aged between 46 and 60 were the most represented, with a percentage of 23% (N=360) [CI95%: 21-25%]. With regard to the origin of the participants, it should be noted that the locality of Djamdè was the most represented, with 26% (N=422) [IC95%: 24-29%] of patients, followed by the locality of Pya with 18% (N=282) [IC95%: 16-20%] of patients. Atchamgbade remains the most under-represented locality in this study, with a proportion of 10% (N=166) [IC95%: 9-12%] (Table 1).







Table 1: Socio-demographic characteristics of the study population
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	N = 15971
	95% CI2

	Age
	43    (21)
	[41 ; 44]

	Age group
	
	

	    [0-15]
	189  (12)
	[11 - 14]

	    [16-30]
	326  (21)
	[19 - 23]

	    [31-45]
	323  (21)
	[19 - 23]

	    [46-60]
	360  (23)
	[21 - 25]

	    [61-75]
	320  (20)
	[18 - 23]

	    [76-90]
	47     (3)
	[2.2 - 4]

	Sex
	
	

	    F
	1100 (69)
	[67 - 71]

	    M
	492   (31)
	[29 - 33]

	Area
	
	

	    Atchamgbade
	166  (10)
	[9 - 12]

	    Awandjelo
	255  (16)
	[14 - 18]

	    Djamdè
	422  (26)
	[24 - 29]

	    Pya
	282  (18)
	[16 - 20]

	    Sarakawa
	200  (13)
	[11 - 14]

	    Soumdina-bas
	272  (17)
	[15 - 19]

	1Mean (SD); n (%)

	2CI = Confidence Interval



Prevalence of HBsAg and anti-HIV antibodies 
          Viral co-infections (HIV and HBV) were found in 5 people, one per site.
          The prevalence of HBsAg carriage in the study population, all localities combined, was 8.76% (N=140), with 67% women and 33% men. Among positive cases, 3.6% were in the 0-15 age group (N=5). Specifically by locality, the prevalence of HBsAg carriage was 17.5% in Atchamgbadè, 9.8% in Awandjelo, 5.7% in Djamdè, 5.3% in Pya, 8.5% in Sarakawa and 11% in Soumdina (Figure 2A). The prevalence of HBsAg varies by age group. The highest positivity rates are observed among young adults aged 16-30 years 15% and 31-45 years 13.6% (Figure 2B).
A total of 1,396 patients were screened for HIV antibodies. The prevalence of anti-HIV-1 antibodies was 3.51%, 82% (N=40) of whom were women and 18% (N=9) men. No positive cases were found in the Atchamgbadè district. Prevalence was 3.1% in Awandjelo, 4.4% in Djamdè, 4.3% in Pya, 3% in Sarakawa and 4% in Soumdina (Figure 2C). The prevalence of  HIV antibodies varies by age group, with the highest positivity rates observed in individuals aged 31-45 years 6%, ; 46 à 60 years 6.8% . No cases were detected in the 16-30 and 76-90 age groups, while lower prevalence was noted in children 0-15 years 0.74% and older adults 61-75 years 2.3% (Figure 2D).

	[image: analyse_base_consultation_foraine_kara_files/figure-docx/unnamed-chunk-14-1.png]
	[image: ]

	[image: analyse_base_consultation_foraine_kara_files/figure-docx/unnamed-chunk-19-1.png]
	[image: analyse_base_consultation_foraine_kara_files/figure-docx/unnamed-chunk-20-1.png]



Figure 2: Prevalence of HBsAg and HIV Antibodies by Socio-Demographic Characteristics Among Survey Participants in Kara, 2024


Carrying HBsAg
Univariate analysis revealed risk factors for hepatitis B infection in the study population. Among HBsAg-positive subjects, 35% (N=49) [95% CI: 27-44%] were aged between [16-30] years. There was a significant association between hepatitis B infection and age. Prevalence was higher in subjects aged between [16-30] and [31-45] than in other age groups (p<0.001). Similarly, prevalence was higher in the locality of Atchamgbadè; 21% [CI95% : 15 - 29%] compared to other localities (p<0.001). (Table 2)
Table 2: HBsAg carriage according to the demographic characteristics of the study population in 2024
	Characteristic
	Overall 
N = 15971
	95% CI2
	Negatif
 N = 14571
	95% CI2
	Positif 
N = 1401
	95% CI2
	p-value3

	Age
	
	
	
	
	
	
	<0.001

	[bookmark: _Hlk190449714]    [0-15]
	189 (12)
	[11, 14]
	184 (13)
	[11, 15]
	5 (3.3)
	[1.3, 8.6]
	

	    [16-30]
	326 (21)
	[19, 23]
	277 (19)
	[17, 22]
	49 (35)
	[27, 44]
	

	    [31-45]
	323 (21)
	[19, 23]
	279 (20)
	[18, 22]
	44 (32)
	[24, 40]
	

	    [46-60]
	360 (23)
	[21, 25]
	330 (23)
	[21, 25]
	30 (22)
	[15, 30]
	

	    [61-75]
	320 (20)
	[18, 23]
	310 (22)
	[20, 24]
	10 (7)
	[3.7, 13]
	

	    [76-90]
	47 (3.0)
	[2.2, 4.0]
	46 (3.0)
	[2.4, 4.3]
	1 (0.7)
	[0.04, 4.5]
	

	Sex
	
	
	
	
	
	
	0.6

	    F
	1100 (69)
	[67, 71]
	1007 (69)
	[67, 72]
	93 (67)
	[58, 75]
	

	    M
	492 (31)
	[29, 33]
	446 (31)
	[28, 33]
	46 (33)
	[25, 42]
	

	Area
	
	
	
	
	
	
	<0.001

	    Atchamgbadè
	166 (10)
	[9.0, 12]
	137 (9.0)
	[8.0, 11]
	29 (21)
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	    Awandjélo
	255 (16)
	[14, 18]
	230 (16)
	[14, 18]
	25 (18)
	[12, 25]
	

	    Djamdè
	422 (26)
	[24, 29]
	398 (27)
	[25, 30]
	24 (17)
	[12, 25]
	

	    Pya
	282 (18)
	[16, 20]
	267 (18)
	[16, 20]
	15 (11)
	[6.3, 17]
	

	    Sarakawa
	200 (13)
	[11, 14]
	183 (13)
	[11, 14]
	17 (12)
	[7.4, 19]
	

	    Soumdina-bas
	272 (17)
	[15, 19]
	242 (17)
	[15, 19]
	30 (21)
	[15, 29]
	

	1n (%)

	2CI = Confidence Interval

	3Pearson's Chi-squared test





Multivariate analysis showed that the probability of being positive for hepatitis B was multiplied by 5.92 in people in the [16-30] age bracket compared with those in the [0-15] age bracket, adjusted for sex and locality. This association is statistically significant.
Patients from Atchamgbadè, Soumdina-bas and Sarakawa were respectively 3.05, 2.55 and 2.14 more likely to be hepatitis B positive than their counterparts from Pya, adjusted for sex and age. This association is statistically significant, as the confidence intervals do not contain 1 (Table 3).
Table 3: Multivariate analysis of HBsAg carriage based on sex, age, and geographical origin in 2024
	Characteristic
	OR1
	95% CI2

	Age
	
	

	    [0-15]
	—
	—

	    [16-30]
	5.92
	[2.47 - 17.6]

	    [31-45]
	5.26
	[2.20 - 15.6]

	    [46-60]
	2.92
	[1.18 - 8.82]

	    [61-75]
	1.08
	[0.37 - 3.57]

	    [76-90]
	0.83
	[0.04 - 5.44]

	Sex
	
	

	    F
	—
	—

	    M
	1.21
	[0.82 - 1.77]

	Area
	
	

	     Pya
	—
	—

	    Atchamgbadè
	3.05
	[1.58 - 6.07]

	    Awandjélo
	1.94
	[1.00 - 3.89]

	    Djamdè
	1.22
	[0.62 - 2.47]

	    Sarakawa
	2.14
	[1.02 - 4.53]

	    Soumdina-bas
	2.55
	[1.34 - 5.05]

	1OR = Odds Ratio
	
	

	2CI = Confidence Interval
	
	



Anti-HIV antibodies
Univariate analysis revealed risk factors for HIV infection in the study population. Among SRV-positive subjects, 47% (23/49) [CI95%: 33-65%] were aged between [46-60] years. There was a significant association between HIV infection and age. Prevalence was higher in subjects aged between [31-45] and [46-60] years than in other age groups (p<0.001). (table4)
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	Characteristic
	Overall 
N = 14471
	95% CI2
	Negatif 
N = 13981
	95% CI2
	Positif
 N = 491
	95% CI2
	p-value3

	Age
	
	
	
	
	
	
	<0.001

	    [0-15]
	136 (10)
	[8.1, 11]
	135 (9.8)
	[8.3, 12]
	1 (2.0)
	[0.11, 12]
	

	    [16-30]
	297 (21)
	[19, 23]
	297 (22)
	[20, 24]
	0 (0)
	[0.0, 9.1%]
	

	    [31-45]
	300 (21)
	[19, 23]
	282 (21)
	[18, 23]
	18 (37)
	[24, 52]
	

	    [46-60]
	340 (24)
	[22, 26]
	317 (23)
	[21, 25]
	23 (47)
	[33, 62]
	

	    [61-75]
	304 (21)
	[19, 24]
	297 (22)
	[20, 24]
	7 (14)
	[6.4, 28]
	

	    [76-90]
	44 (3.0)
	[2.3, 4.2]
	44 (3.2)
	[2.4, 4.3]
	0 (0)
	[0.0, 9.1]
	

	Sex
	
	
	
	
	
	
	0.11

	    F
	1015 (70)
	[68, 73]
	975 (70)
	[67, 72]
	40 (82)
	[67, 91]
	

	    M
	430   (30)
	[27, 32]
	421 (30)
	[28, 33]
	9 (18)
	[9.2, 33]
	

	Area
	
	
	
	
	
	
	0.2

	    Atchamgbadè
	166 (11)
	[9.9, 13]
	166 (12)
	[10, 14]
	0 (0)
	[0.0, 9.1]
	

	    Awandjélo
	255 (18)
	[16, 20]
	247 (18)
	[16, 20]
	8 (16)
	[7.8, 30]
	

	    Djamdè
	272 (19)
	[17, 21]
	260 (18.5)
	[17, 21]
	12 (24.5)
	[14, 39]
	

	    Pya
	282 (19)
	[17, 22]
	270 (19)
	[17, 22]
	12 (24.5)
	[14, 39]
	

	    Sarakawa
	200 (14)
	[12, 16]
	194 (14)
	[12, 16]
	6 (12)
	[5.1, 25]
	

	    Soumdina-bas
	272 (19)
	[17, 21]
	261 (18.5)
	[17, 21]
	11 (23)
	[12, 37]
	

	1n (%)

	2CI = Confidence Interval

	3Pearson's Chi-squared test




DISCUSSION
Viral hepatitis B is highly prevalent in Togo. Our study reported an HBsAg carriage prevalence of 8.76% in the Kara population. This high prevalence confirms Kara's status as an HBV-endemic area according to WHO classification. Moreover, high prevalences had already been reported by other authors in Lomé: 16% by Kolou in 2017 however in Lomé at the capital[11]. Within the 6 villages, we note a high prevalence in the village Atchamgbadè (17.5%; p<0.001). and Soumdina-bas (11%). These two villages are far from the town center, and therefore have a large rural population unaware of public health issues. The same observation was made in Uganda by Ochola in 2023, where the rural population in the north of the country had a higher prevalence than that in the capital[12].  As prevalence is higher among women (67%), the risk of transmission of HBV from mother to newborn is very high. This transmission is known to be the cause of chronic hepatitis B carriage in children infected at birth.  Moreover, a study by Ekouevi in Togo in 2017 showed a high proportion (10%) of HBsAg-positive pregnant women [13]. 
In addition, hepatitis B diagnosis is expensive, which makes it difficult to detect cases of infection in the population and leads to contamination being maintained. Studies carried out in the Gambia and among the migrant population have highlighted the high cost of diagnosing and treating viral hepatitis B, which slows down treatment [14]. Rural populations, who generally have no income-generating activities, have low purchasing power, so their healthcare expenditure is limited to the essentials or the most urgent cases. Indeed, in Uganda, Ochola et al. demonstrated that financial affluence was protective against viral hepatitis B infection [12]. 

In Togo, various studies carried out on well-targeted populations in the south of the country found prevalences of around 3-5%[15-18,13]. In the general population of Lomé, it was around 16%[9]. Our study therefore shows that prevalence in the northern part of the country was very high. This is also the case in the northern part of Benin, in the town of Parakou, which is close to Kara, with a population sharing the same eating habits, and with fluid traffic between the two countries due to the border. The prevalences obtained among pregnant women and people living with HIV were 9.9%, and among health workers 13.23%. Among the risk factors cited in these studies were scarification and age [19,20]. Age was also reported as a factor associated with HBsAg carriage in our study. These similarities found in these two neighboring cities call for in-depth studies to better understand the transmission of the virus.

HIV was detected in 3.51% of our study population. This rate is higher than the national prevalence of 1.7%[21]. It should be noted that popular belief holds that HIV prevalence in rural African populations is generally lower than in capital cities. However, studies carried out in many rural areas in Africa and elsewhere show the opposite [22-25]. It should be noted that the town of Kara is the second largest in Togo, and is also very busy during the summer months. It is a tourist area. This is remarkable, as the villages closest to the town center were the ones with the highest prevalence, as was the village with the most tourist attractions. Among the risk factors we looked for was age. Prevalence was higher in subjects aged between [31-45] and [46-60] years than in other age groups (p<0.001). A similar trend was reported in Cameroon by Bilong et al. in 2015[26]. While for hepatitis B, the young population was the most contaminated, for HIV, it was the mature population. Indeed, the strategy of putting HIV-positive pregnant women on antiretroviral treatment and follow-up has greatly contributed to the reduction of new infections among young people, as demonstrated by the study carried out by Akapko et al. in 2022[27]. While progress has been made in the management of HIV in pregnant women, it should not be forgotten that, due to the lack of access to healthcare for rural populations, HIV is diagnosed at an advanced age, as Agbeko et al. point out in a study of children in rural Togo[28].
Viral co-infections were detected in only 5 patients in our study. However, a number of studies have highlighted a high proportion of HIV/HBV co-infections[19,29-32] . It should be pointed out, however, that these studies were carried out on PLHIV.

CONCLUSION
The prevalence of hepatitis B and human immunodeficiency viruses is fairly high among the population of the town of Kara. The impact of these diseases on quality of life, and the risk of maternal-fetal transmission, need to be taken into account in health actions. Public information and education sessions need to be stepped up. It would also be advisable to carry out studies to detect other markers of the hepatitis B virus in HBsAg-positive patients.    
Ethics approval and consent: 
This project was approved by the regional health director. Consent was obtained from each participant before being enrolled in the study. 
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