Assessment of Hepatitis B Serological Markers in Patients at the Medical Biology Laboratory of the National Hospital of Niamey
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ABSTRACT 

	Aims: to assess hepatitis B serology at the medical biology laboratory of the National Hospital of Niamey. 
Study design:  This was a cross-sectional descriptive study with an analytical purpose
Place and Duration of Study: conducted from April 1 to October 1, 2024 at the biology laboratory of the National Hospital of Niamey.	Comment by Maher: Add aparagraph abouth the objective of study 
Methodology: All compliant specimens received for a hepatitis B test were included. Serological markers (HBsAg, HBeAg, AcHBc, AcHBe, AcHBs, AcHCV), HBV viral load and HIV status were analyzed. Techniques used included immunochromatography (rapid tests), chemiluminescence (COBAS 6000), and real-time PCR (COBAS 4800). The data was collected via a pre-established sheet, then entered and analysed with Epi Info 7. Ethical authorizations have been obtained, and the anonymity of patients has been respected. 
Results: 1252 samples were identified. The patients were mostly male in 59% of cases with a sex ratio of 1.45. The mean age was 31.32 years with extremes ranging from 1 to 98 years. The requests were external in 89.80% of cases, the Chirurgue was the in-house prescribing service in 56.69% of cases. The reason for the request was a preoperative check-up in 44.73% of cases and HBsAg was positive in 17.41% of cases, positive patients were male in 9.89% of cases and the age groups of 21-31, 32-42 years were the most common in 4.64% and 4.28% of cases, respectively. HBsAc and HBeAc were positive in 7.41% and 34.64% of cases, respectively. HBeAg and HBeAg were positive in 7.35% and 75.44% of cases, respectively. The viral load was detectable in 80% of cases, and was less than 2000IU/mL in 56% of cases. HCVAC was positive in 1.61% of cases. HIV serology was positive in 0.85% of cases and in 0.32% of cases, there was an HIV-HBsAg association. 
Conclusion: Hepatitis B remains a major public health problem, with a significant prevalence in our context.
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1. INTRODUCTION 

Viral hepatitis is a global public health problem, comparable to other major communicable diseases such as HIV, tuberculosis, or malaria [1]. Hepatitis B virus (HBV) is highly prevalent worldwide with an uneven distribution: two billion people are infected, of whom 350 million are chronic carriers capable of transmitting the virus for years, with one million deaths per year linked to complications such as cirrhosis and hepatocellular carcinoma (HCC) [2].
The World Health Organization (WHO) has defined low-endemicity areas (HBsAg prevalence below 2%), intermediate-endemicity areas (HBsAg between 2% and 8%), and high-endemicity areas (HBsAg above 8%). Hepatitis B is the 10th leading cause of death worldwide and one of the three leading causes of mortality in Africa and Asia [3,4]. Niger is among the countries with high endemicity for hepatitis B virus infection.
The biological diagnosis of hepatitis B is performed either by detecting the virus (Dane particle) using PCR or by testing for the presence of envelope antigen (HBsAg) and/or core antigen (HBcAg). The presence of antibodies specific to the HBs antigen indicates either vaccine-induced immunity or recovery from a previous infection [5]. While HBsAg is a marker of hepatitis B infection, its persistence is the main indicator of the risk of developing chronic liver disease and, subsequently, hepatocellular carcinoma.
In Niger, hepatitis B diagnosis is performed by various public and private laboratories. This diagnosis is primarily based on serology; therefore, it seemed relevant to us to review the hepatitis B serological results from the Medical Biology Laboratory of the National Hospital of Niamey (HNN).	Comment by Maher: Aim of this this study was to ........


2. methodology 
This was a descriptive, cross-sectional, and analytical study conducted from April 1, 2024, to October 1, 2024, covering a six-month period. The study population consisted of all samples received for hepatitis B serological testing at the Medical Biology Laboratory of the National Hospital of Niamey (HNN). We included all specimens submitted for hepatitis B serology, while non-conforming samples such as inadequate, contaminated, or unlabeled tubes, or incomplete laboratory request forms were excluded. The variables studied included age, sex, origin, occupation, education level, HBs antigen (AgHBs), quantitative AgHBs, anti-HBs antibodies (AcHBs), anti-HBc antibodies (AcHBc), HBe antigen (AgHBe), anti-HBe antibodies (AcHBe), anti-HCV antibodies (AcVHC), hepatitis B viral load, and HIV status. Serological markers (AgHBs, AcHBc, AgHBe, AcHBe, and AcVHC) were detected using rapid immunochromatographic tests. HIV screening was performed using the Determine™ HIV Early Detect rapid test (Abbott), in accordance with the Niger National Program for the Fight Against HIV and Hepatitis. Quantitative measurements of AgHBs and AcHBs were performed by chemiluminescence on the COBAS 6000 system (Roche Diagnostics), while viral load quantification was conducted using real-time PCR on the COBAS 4800 system. Data collection was carried out using a pre-established individual survey form, with information extracted from laboratory request forms and biological samples. Data entry and analysis were performed using Epi Info version 7, while tables and graphs were prepared using Excel 2016, and the manuscript was written with Word 2016. Challenges encountered included recurrent shortages of reagents necessary for viral load testing and incomplete or poorly filled data collection forms. 
3. results and discussion

results

In our sample, males were predominant, accounting for 59% of participants, corresponding to a sex ratio of 1.45. The mean age of the patients was 31.32 ± 20.45 years (range: 1–98 years). The 21–31-year age group was the most represented, comprising 18.61% of the subjects.
Regarding test requests, the majority originated from outpatients (89.86%). Surgical departments were the main prescribers, accounting for 56.69% of the requests. Most tests were prescribed by specialist physicians (56.23%), primarily surgeons (61.22%), followed by hepatogastroenterologists (17.05%). The most common reason for ordering tests was for preoperative assessment, representing 44.73% of cases.
HBsAg was positive in 17.41% of patients, with a male predominance (59%) and a sex ratio of 1.45. HBsAg prevalence was higher in the 21–31 and 32–42 age groups, with 4.64% and 4.28%, respectively. The prevalence of HBsAg was also higher among outpatients, accounting for 15.97%. Anti-HBs, anti-HBc, HBeAg and anti-HBe were detected in 7.41%, 34.64%, 7.35% and 75.44% of the samples, respectively.
HBV viral load testing was performed in only 12.14% of HBsAg carriers. Among them, a detectable viral load was observed in 80% of cases. This detectable viral load was more frequent in patients aged 21–31 years (40%). In 76% of patients with a detectable viral load, the level was below 2,000 IU/mL. Viral load values ranged from undetectable to 612,000,000 IU/mL.
Anti-HCV antibodies were positive in 1.61% of participants. No HBV/HCV or HCV/HIV co-infections were observed. However, three cases of HBV/HIV co-infection were identified, corresponding to a frequency of 0.32%.

DISCUSSION

Men accounted for 59% of the patients, with a sex ratio of 1.45, confirming a male predominance similar to that reported by Kpossou et al. [6], Thera F. [7], and S. Moussa Saley et al. [8], with 66.8%, 62.4% and 63.2%, respectively. This predominance may be explained by epidemiological and behavioral factors (occupational exposure, high-risk sexual practices) as well as biological factors, as men are generally more exposed to hepatitis B virus [9,10].
The mean age of the patients was 31.32 years (range: 1–98 years), consistent with other studies in West Africa (Kpossou: 27 years; Thera: 26.53 years; Ali Hama: 34.6 years). This age group corresponds to a period of intense social and professional activity, increasing exposure risks (sexual, percutaneous, etc.) [11–13]. In endemic areas, infection is often acquired during childhood, but chronicity manifests in adulthood, which explains the high prevalence among young adults [14,15].
Most of the samples came from outpatients (89.86%), a result comparable to that reported by Maïga F. [16] in Mali (86.6%). This predominance can be explained by the fact that, in countries with high HBV endemicity, tests such as HBsAg and HBV DNA are often ordered in outpatient settings for follow-up, administrative requirements (travel, employment, education), or pre-treatment assessments. As a referral center, the National Hospital of Niamey receives numerous patients referred from other facilities due to lower costs, availability of specialized tests, and the expertise provided. Centralization of testing is also driven by the lack of technical and financial resources in peripheral or private laboratories. Surgeons accounted for 61.22% of test prescriptions, followed by hepatogastroenterologists at 17.05%. Although no direct comparative data were found, this predominance may be explained by the higher risk of HBV transmission during surgical procedures. Testing for HBsAg is systematically included in the preoperative workup at the National Hospital of Niamey [17,18].


Table I: Comparison of Hepatitis B and C Serological Markers Across Studies

	Studies
	HBsAg (%)
	Anti-HBs (%)
	Anti-HBc (%)
	HBeAg (%)
	Anti-HBe (%)
	Anti-VHC (%)

	The present study
	17,41
	7,41
	34,64
	7,35
	75,44
	1,61

	Moussa L. (Niger, 2017)
	17,3
	–
	–
	–
	–
	–

	Kpossou A. (Bénin, 2020)
	6
	–
	–
	–
	–
	–

	Thera R. (Mali, 2021)
	36
	57,1
	36
	–
	–
	–

	Salama II (Égypte, 2014)
	–
	57,7
	–
	–
	–
	–

	Seribara A. (Mali, 2021)
	–
	–
	–
	1,4
	–
	0,07

	S Moussa Saley et al. (Niger, 2022)
	–
	–
	–
	11
	89
	–

	Dante M. (Mali, 2022)
	–
	–
	–
	–
	68,7
	–



The prevalence of HBsAg was 17.41%, consistent with Moussa L. [19] who reported 17.3%, but higher than Kpossou A. [6] (6%) and lower than Thera R. [7] (36%). This high prevalence reflects the region’s high endemicity, linked to perinatal transmission, low neonatal vaccination coverage, and certain high-risk practices.
Seroprotection (positive anti-HBs) was low at 7.41%, compared with the findings of Thera R. [7] who reported 57.1% and Salama II [20] in Egypt with 57.7%. This low rate may be explained by the limited use of post-vaccination antibody testing in the study population.
Anti-HBc was present in 34.64%, close to the 36% reported by Thera R. [7], indicating significant exposure to HBV. This can be explained by several factors, including vertical and horizontal transmission during childhood, high-risk medical practices, and socio-cultural behaviors such as scarification and sharing of sharp objects [14,21]. 
HBeAg was detected in 7.35% of samples, higher than the 1.4% reported by Seribara A. [22] and comparable to 11% reported by S. Moussa Saley et al. [8]. The low frequency may reflect a chronic carrier phase or the presence of precore mutants, which are common in Africa. Anti-HBe prevalence was high at 75.44%, suggesting probable seroconversion and a phase of virological control. These results are similar to those reported by Dante M. [23] (68.7%) and S. Moussa Saley et al. [8] (89%).
Only 12.14% of HBsAg-positive patients had their viral load measured. Among them, 76% had a viral load <2,000 IU/mL, higher than those reported by Danté M. [23] (56.5%) and S. Moussa Saley et al. [8] (47.7%), suggesting low viral activity in the majority of cases. 
The prevalence of HCV infection was 1.61%, higher than that reported by Seribara A. [22] (0.07%). This rate remains low, likely due to improvements in medical practices and the limited circulation of the virus in the general population.
Among the 939 samples, the prevalence of HIV was 0.85%. In HBsAg-positive patients, HBV/HIV co-infection was found in 0.32% of cases (3 patients). These rates are markedly lower than those reported by Seribara A. [22] in Mali (4%). The low prevalence observed may be explained by better awareness of preventive practices in the study population, as well as ongoing efforts in screening and controlling blood- or sexually-transmitted infections. Nevertheless, co-infection remains an important issue in sub-Saharan Africa, as the two viruses share common transmission routes (sexual, blood-borne, vertical). 
No requests for quantitative HBsAg measurement were recorded, despite the availability of reagents. This represents a missed opportunity, as HBsAg quantification is an attractive and less expensive alternative to HBV DNA measurement, especially in resource-limited settings.	Comment by Maher: 1. limitation of study 
2. declare conflect of intersest 

1. Conclusion

Hepatitis B remains a major public health problem in our setting, with high prevalence among young adults, particularly males. Most cases were in a low viral replication phase; however, screening is often opportunistic, and additional tests such as viral load or HBsAg quantification are infrequently requested. HBV/HIV co-infection is rare but concerning. Strengthening vaccination, improving screening and management, and optimizing the use of diagnostic tools are essential to reduce complications and limit transmission.	Comment by Maher: Recommend another community study as the percentage is very high . 
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