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Abstract

Introduction: Hepatitis B virus (HBV) is a DNA virus that causes inflamma-
tion of the liver. It is transmitted through unprotected sexual intercourse, con-
tact with infected blood, and vertically from mother to child. The risk of in-
fection is very high in healthcare settings, especially for under-equipped and
less experienced staff. The objective of this study was to determine the preva-
lence of specific and non-specific markers and factors associated with hepatitis
B among health science students and healthcare personnel in the city of Co-
nakry. Methods: This was a prospective cohort study of staff at national hos-
pitals and municipal medical centers, as well as health science students at pub-
lic and private universities and health schools in the city of Conakry, covering
24 institutions. The data collected included sociodemographic information
and 2 ml of blood in a tube without anticoagulant, which was tested for specific
and non-specific markers were detected using the chemiluminescence method
with the Architect 1000 i SR analyzer (Abbott Industries) and non-specific
markers using the URIT 8021A analyzer, which uses a monochromatic light
source to measure the absorbance of light passing through a reaction mixture
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containing the sample and reagents at the immuno-serology laboratory of the
National Institute of Health. Statistical analyses were performed using R soft-
ware version 4.4.0. The p-value was calculated to determine the existence of a
statistically significant link between the study variables. Results: A total of
3,041 healthcare workers and students participated in the study, of whom 257
were HBsAg carriers (8.5%). All of these HBsAg-positive participants also car-
ried total anti-HBc antibodies, 2.3% were HBeAg carriers, and 1.2% carried anti-
HBs antibodies. Conclusion: The prevalence of hepatitis B among healthcare
workers and health science students, comparable to that of the general popu-
lation, reveals a striking reality: hepatitis B knows no professional boundaries.

Keywords

Hepatitis B, Health Science Students, Healthcare Personnel, Conakry,
Guinea

1. Introduction

The hepatitis B virus (HBV) belongs to the genus Orthohepadna of the family
Hepadnaviridae and has a unique replication strategy in which it replicates its 3.2
kb DNA genome using an RNA intermediate via reverse transcription [1]. HBV
infects hepatocytes to cause liver disease in the form of acute or chronic infection.
HBV was classified by a physician, MacCullum, as responsible for serum hepatitis
in 1947 transmitted through blood [2]. However, the discovery of an antigen asso-
ciated with the virus occurred in an Australian Aboriginal patient while studying
protein polymorphisms and was named the Australia antigen by Dr. Baruch S.
Blumberg in 1965 [2] [3]. In 1970, the complete infectious virus was described by
Dane using electron microscopy [4]. The virus completes its life cycle in the host
hepatocyte, and its tropism is limited to humans, chimpanzees, and tupaia (tree
shrews) [5]. The hepatitis B virus causes acute or chronic infection in humans, with
long and variable incubation periods ranging from 8 weeks to 6 months [6].

HBYV infects hepatocytes to cause liver disease in the form of acute or chronic
infection. HBV was classified by a physician, MacCullum, as the cause of serum
hepatitis in 1947, transmitted by the acute infection can be characterized by the
presence of HBV surface antigen (HBsAg), secreted viral protein (HBeAg), and
alanine and aspartate aminotransferase in serum. This is followed by the appear-
ance of antibodies against the core antigen of HBV (HBcAg), followed by HBeAg
and HBsAg in the serum, which helps the patient recover and eliminate the HBV
infection [7]. Acute infection remains asymptomatic in many patients, while oth-
ers experience symptoms such as nausea and hepatitis [8]. Chronic infection de-
velops similarly to acute infection, but the patient does not recover from HBV
infection because high levels of HBV DNA and HBsAg in serum persist long after
exposure to HBV [9]. The risk of chronic HBV infection is higher in infants in-
fected during the perinatal period and in the elderly [10].
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The HBV life cycle begins when the virus binds to its receptor on the surface of
hepatocytes. This receptor remained undefined for HBV for along time, but it has
recently been observed that the sodium taurocholate cotransporter polypeptide
(NTCP) acts as one of the receptors for HBV [11]. Hepatitis B virus is mainly
transmitted through blood (needlestick or wound injuries with contaminated blood,
transfusions, transplants), unprotected sexual intercourse, and from mother to
child during childbirth) [12]. Mother-to-child transmission remains the major
cause of continued endemicity in areas of high prevalence (more than 8%), in-
cluding sub-Saharan African countries [13]. HBV infection increases the risk of
premature death from hepatocellular carcinoma (HCC) or cirrhosis by 15 to 25%
[14]. Worldwide, 2 billion people have been exposed to the virus and 400 million
are chronic carriers [15].

Africa, particularly sub-Saharan Africa, with an estimated prevalence rate of
between 8% and 18%, is a highly endemic area [16].

In Guinea, no nationwide study has been conducted to determine the national
seroprevalence of viral hepatitis. However, a few fragmented studies conducted
over the past two decades show that HBsAg prevalence ranges from 8% to 16%
[17].

A study conducted by a dermatology team at Donka University Hospital on
HIV/HBV co-infection recorded 8.49% of 306 HIV-positive cases [18].

Healthcare professionals are at a much higher risk of HBV infection than the
general population due to their exposure to blood and bodily fluids.

The results can be used as a basis for establishing or updating routine vaccina-
tion and booster programs for health students and healthcare workers.

They can also inform national hepatitis control strategies (needlestick injury
prevention standards, screening and follow-up protocols) by providing recent lo-
cal data from this study.

Few Guinean studies simultaneously document health science students and
healthcare workers, even though these two groups are at the heart of the healthcare
system and potential transmission.

By targeting these populations and specifically analyzing the risk factors for
transmission and the control of these risks, our work fills a gap in the national lit-
erature and complements the data produced in other countries in the sub-region.

The objective of this study is to contribute to improving knowledge, protecting
health, and controlling HBV transmission risk factors among health science stu-

dents and healthcare workers in the city of Conakry.

2. Materials and Methods
2.1. Study Setting

This was a cross-sectional observational study of health science students at public
universities (medicine, pharmacy, dentistry, laboratory technology) and private
universities (Source, Koffi Annan), health schools in Conakry (Nelson Mandela,

King Hassan II, Dabompa Professional Institute for Health Worker Training),
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health personnel from three national hospitals, and municipal medical centers in
the city of Conakry. The study population consisted of all students and health
personnel present in the targeted facilities (24 sites) at the time of our visit.

Data collection consisted of administering a questionnaire covering the socio-
demographic characteristics of the participants, after which a capillary blood sam-
ple was collected for HBV surface antigen testing using a rapid test. Next, at least
2 ml of whole blood was collected in a dry tube ordinary without anticoagulant
and transported to the National Institute of Public Health laboratory for storage
at —80°C after centrifugation and decantation, followed by biological analysis after
one month using the chemiluminescence method with the Architect®1000 i SR
automated system (Abbott Industries) and non-specific markers with the URIT
8021A®, which uses a monochromatic light source (halogen lamp) to measure the
absorbance of light passing through a reaction mixture containing the sample and
reagents. The variation in this absorbance is correlated with the concentration of

the target enzyme (GOT or GPT) via a specific enzymatic reaction.

2.2. Methods

Data collection:

We collected socio-demographic data from all participants (gender, age, level
of education, occupation, residence). Next, a 2 ml blood sample was taken from a
vein into a dry tube. The AgHbs were immediately tested using a rapid immuno-
chromatography diagnostic test. The samples were transported to the INSP im-
muno-serology laboratory and then decanted for storage at —80°C until biological
analysis.

Sampling and size:

To calculate this size, we applied Schwartz’s formula.

This calculation ensured that the selected sample (499 people) would be large
enough for the estimate of the proportion to have acceptable statistical accuracy,
with a 95% probability that the true proportion would be within 5% of the esti-
mate obtained.

Biological analysis of specific and non-specific markers of the hepatitis B
virus:

The samples were removed from the freezer and left at room temperature for 2
hours to thaw. We then centrifuged them at 2000 rpm for 10 minutes. All samples
were analyzed using the Architect i 1000SR chemiluminescence immunoassay
(CMIA) for specific markers (AgHbs, Ac-antiHbc, AgHbe, Ac-antiHbs), the prin-
ciple of which consists in labeling antibodies with chemiluminescent compounds
capable, in the presence of acridinium carboxamide, of producing light in propor-
tion to the antigen concentration. In practice, monoclonal antibodies directed
against HBsAg are attached to magnetic microparticles and incubated with the
patient’s serum. Monoclonal antibodies directed against HBsAg labeled with ac-
ridinium carboxamide are added to the reaction medium. The wells of the micro-

plate are exposed to a magnetic field, which separates the microparticles from the
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antibodies. The solution is then alkalized, which induces light emission by the
chemiluminescent compound. The light measured is proportional to the concen-
tration of HBsAg in the solution. The test calculates the result based on the E/VS
ratio. E/VS = URL (Reduced Light Unit) of the Sample/URL Threshold Value.
Samples with an E/VS value below 1.00 are considered negative. Samples with an
E/VS value greater than or equal to 1.00 are considered reactive and the non-spe-
cific parameters (GOT and GPT) have been analyzed by the URIT 8021A bio-
chemical analyzer, the procedure for which is as follows: Initialization: The ma-
chine mechanism starts up and performs instrument checks. Cleaning the cu-
vettes: An eight-step washing system automatically cleans the 120 cuvettes used
for reactions, unless the “clean before test” option is not selected. Reagent aspira-
tion: The machine moves the clean cuvette under the reagent aspiration position.
The aspiration arm descends into the reagent bottle and draws the exact amount,
then injects it into the cuvette. Preheating: The reagent in the cuvette is preheated
for several cycles. Sample aspiration: The aspiration arm moves to the tube or cup
containing the sample, aspirates the defined amount, and then injects it into the cu-
vette. Mixing: The cuvette containing the reagent and sample is moved to the mixing
position where a stirrer homogenizes the solution. Multiple reagent management (if
applicable): Constant speed mode: After a certain amount of time, the cuvette is ro-
tated to a position for aspirating and injecting a second reagent, followed by mixing.
Mixed mode: After the incubation time for the first reagent, the second reagent is
aspirated and injected, and then the solution is mixed. Photometric measurement:
During the process, the cuvette is automatically moved to the light detection position
where the machine measures the absorbance at different wavelengths, allowing the
analytical concentrations to be calculated. Final cleaning: After the tests are complete,
the cuvettes are automatically washed to prepare the next cycle.

Interpretation of the results on the URIT-8021A requires a good knowledge of
analytical methods, rigorous quality control, consultation of reference ranges, and
clinical perspective of the data.

Statistical analyses:

Our data was collected using a pre-established survey form incorporated into
the KOBOCOLLECT application, version v1.29, and exported to R software ver-
sion 4.4.0 for analysis.

The p-value was calculated (5%) to determine the existence of a statistically sig-

nificant link between the study variables.

3. Results

There were 257 positive subjects for HBsAg, who also had positive total anti-HBc
antibodies, confirming exposure to the virus and the persistence of the immune
response against the nucleocapsid. Only 6 subjects tested positive for HBeAg, sug-
gesting strong viral replication in a minority of them, while the majority tested
negative for this marker. Only 3 subjects had anti-HBs antibody levels above 10

IU/L, indicating rare immunization (“seroconversion”) in this group (Figure 1).

DOI: 10.4236/0ji.2026.161001

5 Open Journal of Immunology


https://doi.org/10.4236/oji.2026.161001

A.S.Bahetal.

3041
AgHbs AgHbs
Negative (2784) Positive (257)
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Figure 1. Flow chart of hepatitis B (HBsAg positive) among health science students and health personnel in
the city of Conakry.

Table 1. Frequencies of serological markers (specific) for HBV among participants who were HBsAg-positive carriers.

Feature N = 257! 95% CI* N
AgHbe 24.87 (159.20) [0.23 - 1096.20] [5.3 - 44] 257
AgHbe 257
NEGATIF 251 (98%) [95 - 9]
POSITIF 6 (2.3%) [0.95 - 5.3]
Ac_antiHbc 8.62 (0.93) [3.27 - 9.84] [8.5 - 8.7] 257
Ac_antiHbc 257
POSITIF 257 (100%) [98 - 100]
Ac_anti_Hbs 0.19 (1.76) [0.00 - 19.20] [-0.02 - 0.41] 257
Ac_anti_Hbs 257
NEGATIF 254 (99%) [96 - 100]
POSITIF 3 (1.2%) [0.30 - 3.7]

'Mean (SD) [Min — Max]; n (%); CI = confidence interval.

In Table 1, among the 257 HBsAg-positive participants: HBe antigen (HBeAg)
was positive in 2.3% of cases, Anti-HBc antibody (anti-HBcAb) was present in
100% of carriers, Anti-HBs antibody (anti-HBsAb) was detected in only 1.2%.

Table 2. Non-specific markers of hepatitis B (GOT).

Feature Normal N = 254! Pathological N = 3! N

GOT_ASAT 19.92 (4.91) [10 - 31] 46.33 (11.37) [37 - 59] 257

!Mean (SD) [Min — Max].

An elevation in GOT (ASAT) in 12% of positive subjects with a mean patho-
logical value of 46.33 IU/L (Table 2).
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Table 3. Nonspecific markers of hepatitis B (GPT).

Feature Normal N = 256' Pathological N = 1’ N

GPT_ALAT 9.72(3.03) [4 - 22] 40.00 (NA) [40 - 40] 257

'Average (SD) [Min — Max].

An increase in GPT (ALAT) in 4% of positive cases, with an average value of 40
IU/L (Table 3).

Table 4. Bivariate analysis of participants’ sociodemographic characteristics with the results of biological analyses.

Feature NEGATIVE N= 2 784! POSITIVE N = 257! p-value?
AGE GROUPS 0.028
18 - 27 years old 1318 (47.34) 114 (44.36)

28 - 37 years old 887 (31.86) 105 (40.86)
38 - 47 years old 348 (12.50) 21 (8.17)
48 - 57 years old 146 (5.24) 10 (3.89)
58 years old and older 85 (3.05) 7 (2.72)
SEX <0.001
Feminine 1679 (60.31) 120 (46.69)
Masculine 1105 (39.69) 137 (53.31)
PROFESSION 0.050
Biologist 297 (10.67) 20 (7.78)
Student 595 (21.37) 68 (26.46)
Nurse 1082 (38.86) 103 (40.08)
Doctor 771 (27.69) 59 (22.96)
Pharmacist 39 (1.40) 7 (2.72)
MARITAL STATUS 0.024
Single 1373 (49.32) 147 (57.20)
Divorced 3(0.11) 0 (0.00)
Married 1395 (50.11) 107 (41.63)
Widowed 13 (0.47) 3(1.17)
RESIDENCE >0.9
Coyah 88 (3.16) 9 (3.50)
Dixinn 220 (7.90) 20 (7.78)
Dubreka 104 (3.74) 7 (2.72)

Kaloum 106 (3.81) 9 (3.50)

Matam 118 (4.24) 14 (5.45)

Matoto 733 (26.33) 69 (26.85)

Ratoma 1415 (50.83) 129 (50.19)

'n (%); *Chi-square test of independence; Fisher’s exact test.
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In Table 4, the bivariate analysis highlights a statistically significant association
between HBsAg positivity and certain sociodemographic characteristics:

Age (p = 0.028): young adults aged 18 - 27 (44.36%) and 28 - 37 (40.86%) is the
most affected, probably due to increased exposure to occupational risks (handling
blood, medical practices) and low vaccination coverage.

Gender (p < 0.001): men (53.31%) are significantly more infected than women
(46.69%), which could be explained by greater occupational or behavioral expo-
sure.

Occupation (p = 0.050): Nurses and students are the most affected, reflecting
frequent exposure to biological fluids and inadequate protective measures (vac-
cination, gloves, hygiene).

Marital status (p = 0.024): single people (57.2%) are more often positive, possi-
bly due to more frequent risky behavior in this category.

However, place of residence was not associated with VHB positivity (p > 0.9).

Relationship between HBsAg and GOT/ASAT with regression line

* o ® 8 00
BE L X J
. .." L] .. ..
’8..’.. ® T °*
L ] e
-0y
Y AT : .
$ so 3 glagie !’: 3 .
MR St T
L J L ] L J L J
2000 4000 6000
AgHbs

Figure 2. Correlation between HBsAg and GOT_ASAT.

There is a correlation between HBsAg and GOT/ASAT, and the correlation be-
tween HBsAg and transaminases (GOT/ASAT) confirms this biological associa-
tion between HBV positivity and enzyme disruption (Figure 2).

This figure also shows a comparable correlation with GPT/ALAT levels, illus-
trating the relationship between HBsAg and transaminases, which confirms the
biological association between HBV positivity and liver enzyme abnormalities
(Figure 3).
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GPT_ALAT

Relationship between HBsAg and GPT/ALAT with regression line
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Figure 3. Correlation between HBsAg and GPT_ALAT.

4. Discussion

Out of a total of 257 samples positive for surface antigen (HBsAg): HBe antigen
(HBeAg) was positive in 2.3% of cases, anti-HBc antibody was present in 100% of
carriers, and anti-HBs antibody was detected in only 1.2%.

Evaluation of non-specific liver markers revealed: Elevated GOT (AST) in 12%
of positive subjects (mean pathological value: 46.33 IU/L), an elevation of GPT
(ALAT) in 4% of positive cases, with an average of 40 IU/L, univariate analysis
shows a statistically significant association between HBsAg positivity and certain
sociodemographic characteristics:

Age (p = 0.028): young adults aged 18 - 27 (44.36%) and 28 - 37 (40.86%) are
the most affected, probably due to increased exposure to occupational risks (han-
dling blood, medical practices) and low vaccination coverage.

Gender (p < 0.001): Men (53.31%) are significantly more infected than women
(46.69%), which could be explained by greater occupational or behavioral expo-
sure.

Occupation (p = 0.050): Nurses and students are the most affected, reflecting
frequent exposure to biological fluids and inadequate protective measures (vac-
cination, gloves, hygiene).

Marital status (p = 0.024): single individuals (57.2%) are more often positive,
possibly due to more frequent risky behaviors in this category.

On the other hand, place of residence was not associated with seropositivity
(p>0.9).

There is a correlation between HBsAg and GOT/ASAT, representing the corre-
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lation between HBsAg and transaminases (GOT/ASAT), which confirms this bi-
ological association between HBV positivity and enzyme disruption. There is also
a comparable correlation with GPT/ALAT levels, illustrating the relationship be-
tween HBsAg and transaminases, which confirms the biological association be-
tween HBV positivity and liver enzyme alteration.

Our study reported a seroprevalence of 8.5% of HBsAg and anti-Hbc antibody
carriers among participants. These results corroborate data from the literature on
the region according to the World Health Organization, which places Guinea in a
zone of high prevalence varying between 8% and 16% [19]. Other authors re-
ported lower results than ours in a review of 25 studies conducted in Africa and
Asia covering more than 10,000 healthcare workers in 11 countries, with an over-
all prevalence of 5.0% for Africa, slightly higher than that for Asia [20].

Other superior results were reported in 2010 by the Society for Epidemiology
in the United States, which revealed a seroprevalence of hepatitis B among healthcare
workers that was two to four times higher than that of blood donor controls [21].
In Burkina Faso, a study conducted on a sample of 157 healthcare workers in 2008
noted a seroprevalence of 12.1% for HBsAg and 63.7% for at least one of the HBV
markers [22]. A study of blood donors in the N’Zérékoré region reported a prev-
alence of 13.4% for HBsAg carriage. Although this result is higher than ours, it
corroborates most of the data in the literature [23].

Our data were collected using a survey form.

Anti-HBs antibodies were detected in only 1.2% of cases, indicating that almost
all HBsAg-positive individuals are not immune (absence of anti-HBs), reflecting
active infection, with a small percentage of atypical cases. This highlights a high
risk of transmission and a need for monitoring or preventive intervention. In a
Chinese study, the “HBsAg positive + anti-HBs” profile (i.e., both simultaneously)
was observed in 2.93% of HBsAg carriers [24].

Transaminase testing showed that 12% of participants had elevated GOT-ASAT
levels, compared with 4% for GPT-ALAT. Transaminase spikes are often corre-
lated with HBV genome reduction, HBeAg seroconversion, and ccDNA inhibi-
tion/reduction, which characterize the degree of liver function impairment and
appear to be a marker for establishing functional cure [25].

A prevalence of 8.5% of chronic HBV infection places the study population well
above the 2% threshold used by the WHO to define areas of intermediate to high
endemicity, where systematic screening and management are recommended. In
such a context, healthcare settings become major sites of transmission, particu-
larly for healthcare professionals and students during clinical activities [26].

This study is limited in that it focuses on the situation of staff in Conakry and
should be extended to the whole country in order to accurately measure the extent
of hepatitis B among healthcare professionals and students in Guinea.

Continuing education on infection prevention and control procedures and
mandatory vaccination should be organized by the authorities to reduce the im-

pact of infection.
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5. Conclusion

The prevalence of hepatitis B among healthcare workers and health science stu-
dents, comparable to that of the general population, reveals a striking reality: hep-
atitis B knows no professional boundaries. This finding challenges Guinean soci-
ety as a whole and recognizes the universal nature of the risk. This is a valuable
step forward in understanding the dynamics of infection in Guinea, which should

encourage collective action for prevention, vaccination, and research.
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