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Abstract

Introduction: Gastroenteritis remains a major public health concern in low-income countries. Human adenoviruses (HAdVs), particularly types 40
and 41, and human astroviruses (HAstVs) are among the principal viral agents associated with diarrheal diseases, especially in children. This study aimed
to determine the prevalence of adenoviruses and astroviruses among patients and selected marine animals in the Republic of Guinea.

Methods: A total of 290 samples were analyzed, including 250 stool samples from patients presenting with diarrhea at Kindia Regional Hospital and
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Guéckédou Prefectural Hospital, and 40 samples from marine animals collected in Conakry (fish, crabs, and mollusks). Viral detection was performed
using real-time PCR for adenoviruses and RT-PCR for astroviruses. Results were analyzed according to age, sex, season, clinical presentation, and socio-
professional category using descriptive statistics and 95% confidence intervals.

Results: Among human samples, 12 out of 250 were positive for adenovirus, corresponding to an overall prevalence of 4.8%. Higher positivity rates
were observed among children aged 0-15 years (8.19%) and during the rainy season. No statistically significant differences were observed according to sex
or socio-professional category. Astrovirus was detected in one marine animal sample (1/40 (2.5%)), while no positive cases were identified in fish or crabs.

Conclusion: Human adenoviruses circulate among patients with gastroenteritis in Guinea, particularly among children and during the rainy season.
The detection of astrovirus in a marine organism suggests a low but potential environmental or foodborne transmission risk, supporting the relevance of

an integrated One Health approach.

Introduction

Acutegastroenteritisremainsamajorpublichealthconcern,
particularly in developing countries. Human adenoviruses
(HAdVs) and astroviruses (HAstVs) are responsible for a
substantial proportion of cases, primarily affecting children
under five years of age [1]. Adenoviruses are double-stranded
DNA viruses, with serotypes 40 and 41 specifically associated
with diarrheal diseases in humans [2]. Globally, an estimated
1.7 billion cases of childhood diarrhea occur annually,
resulting in approximately 525,000 deaths among children
under five years old [3], particularly in sub-Saharan Africa
and South Asia [4]. Enteric viruses such as HAdVs and HAstVs
are thought to cause over 200,000 human deaths annually

.
h § www.igminresearch.com

[5]. Astroviruses, which are single-stranded RNA viruses,
are also a major cause of diarrhea, particularly among young
children and immunocompromised individuals [6,7]. These
pathogens are frequently implicated in both outbreaks and
sporadic cases. In Guinea, specific detection of HAdVs and
HAstVs is crucial for improving patient management and
guiding epidemiological investigations. Nevertheless, despite
advanced diagnostic techniques, a significant proportion of
gastroenteritis cases remain unexplained [8,9]. This study
aims to evaluate the prevalence of human adenoviruses and
astrovirusesin patients presenting with diarrheaand vomiting,
as well as in marine animals. Polymerase chain reaction (PCR)
and reverse transcription PCR (RT-PCR) techniques were
employed to detect astroviruses. The study seeks to enhance
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local epidemiological understanding and inform strategies
to combat diarrheal diseases in the hospitals of Gueckedou,
Kindia, and the marine environment of Conakry, and more
broadly throughout Guinea [10-12].

Materials

Study area

Conakry, the capital city of the Republic of Guinea in West
Africa, is located on the Kaloum Peninsula and bordered by
the Atlantic Ocean and surrounding islands. The city features
diverse topography, including coastal plains and hills, and is
predominantly covered by mangrove vegetation.

Its tropical climate 1is characterised by average
temperatures ranging from 24.6 °C to 37.5 °C, with heavy
rainfall, particularly during July and August. Covering an area
of 450 km?, Conakry had a population of over 1.66 million in
2014, composed mainly of young people from the Soussou
ethnic group, known for its rich cultural traditions and folklore.
The city is administratively divided into 13 autonomous
municipalities governed by a central governorate [13].

Kindia, holds a strategic geographic position and benefits
from significant natural resources. Spanning 500 km?, it is
surrounded by plateaus averaging 400 m in elevation, with
peaksreachingupto 1,117 m. The region is well-irrigated, with
an extensive hydrographic network. Its humid tropical climate
alternates between dry and rainy seasons, with temperatures
ranging from 15 °C to 38 °C. In 2018, Kindia had an estimated
population of around 296,000, composed primarily of youth
and women from diverse ethnic backgrounds. The local
economy is primarily based on agriculture and livestock
farming [14].

Lastly, the prefecture of Gueckedou, located in the forested
region of Guinea, spans a vast area of 4,400 km?. As of 2016,
its population was estimated at approximately 610,000,
predominantly from the Kissi ethnic group. The region
is intersected by numerous watercourses and features a
savannah climate, with an annual average temperature of 26.4
°C and significant summer rainfall.

Rich in biodiversity and natural resources, Gueckedou
serves as an important commercial hub, notably for rice,
coffee, and palm-derived products [15].

Sample collection

A total of 290 samples were collected between July and
December 2022. These included 250 stool samples from
patients aged 0-65 years presenting with diarrhea at Kindia
Regional Hospital (n 100) and Guéckédou Prefectural
Hospital (n = 150), and 40 samples from marine animals
collected in Conakry, comprising fish, crabs, and molluscs.
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Marine species were selected based on their abundance and
importance in the local diet, as well as their potential role in
environmental contamination and foodborne transmission
[16-18].

Transport and storage

Samples were stored in 1.5-mL Eppendorf tubes and kept
in cool boxes containing dry ice. They were transported within
72 hours to the Guinean-Russian Laboratory at the Institute
of Applied Biology Research of Guinea (IRBAG), where the
analyses were conducted.

DNA and RNA extraction

Viral nucleic acids were extracted using the Ribo-Sorb
AmpliSens® kit, following the manufacturer’s instructions.
Positive and negative controls were included in each extraction
batch. Extracted nucleic acids were used immediately for
amplification or stored at -20 °C.

Molecular detection

Real-time PCR was used for the detection of human
adenoviruses, while RT-PCR was employed for astrovirus
detection. Amplification reactions were performed using
AmpliSens® Kits, incorporating hot-start polymerase and
fluorescent probes for real-time monitoring. The analytical
sensitivity of the assay was approximately 1 x 10* copies per
reaction.

Data analysis

Data were analysed using descriptive statistical methods.
Prevalence rates were calculated, and 95% confidence
intervals were used to assess variability. Results were stratified
according to age group, sex, season, clinical presentation, and
socio-professional category.

Results

Figure 1 and Tables 1-6.
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‘ Figure 1: Characterisation and Origin of the Samples.
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Table 1: Distribution of samples according to pathogens detected.

Pathogen Tested Positive % 95% CI
Adenovirus (human) 250 12 4.8 [2.15-7.45]
Astrovirus (marine animals) 40 1 2.5 [0.44-12.88]
Total 290 13 4.48 —
Table 2: Distribution of human samples by age group.
Age group (years) Tested Positive %
0-15 122 10 8.19
16-30 78 1 1.28
31-45 19 1 5.26
46-65 31 0 0
Total 250 12 4.8
Table 3: Distribution of positive cases by sex.
Sex Tested Positive % p - value
Female 167 7 4.19
Male 83 5 6.02 0.52
Total 250 12 4.8
Table 4: Seasonal distribution of positive cases.
Season Tested Positive %
Dry season 81 2 2.47
Rainy season 169 10 5.9
Total 250 12 4.8
Table 5: Socio-professional distribution.
Category Tested Positive %
Pupils/Students 11 1 9.09
Housewives 18 1 5.56
Civil servants 29 1 3.45
Children 141 9 6.38
Others 51 0 0
Total 250 12 4.8
Table 6: Distribution of marine animal samples.
Marine Fauna Tested Positive %
Fish 21 0 0
Crabs 11 0 0
Molluscs 8 1 12.5
Total 40 1 2.5
Discussion

This study provides evidence for the circulation of human
adenoviruses among patients presenting with gastroenteritis
in Guinea, with variations observed according to age, season,
and study site. An overall adenovirus positivity rate of 4.8%
was recorded among human samples, which is comparable
with rates reported in other low- and middle-income
countries. The higher detection rate among children aged
0-15 years confirms their increased vulnerability, likely
due to immature immunity and greater exposure to enteric
pathogens. Seasonal analysis revealed higher positivity during
the rainy season compared with the dry season, suggesting
that increased rainfall, environmental contamination, and
sanitation challenges could facilitate viral transmission [19].
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Geographical differences were also observed, with
higher positivity rates in Kindia compared with Guéckédou,
particularly among patients presenting with liquid diarrhea.
These findings may reflect local differences in hygiene
practices, water quality, population density, or healthcare
access. Although males showed slightly higher positivity
rates than females, no statistically significant difference
was observed, indicating that sex does not appear to be a
determining factor in adenovirus infection in this setting.
Similarly, while positive cases were identified across several
socio-professional categories, no significant association was
found, suggesting that exposure risk is widespread and not
confined to specific occupational groups. Regarding marine
animals, astrovirus was detected in a single mollusc sample,
while no positive cases were identified in fish or crabs.
Although the overall positivity rate in marine animals was
low (2.5%), this finding suggests a potential environmental
reservoir and suggests that enteric viruses may persist in
aquatic ecosystems. While the risk of foodborne orinterspecies
transmission appears limited, it cannot be completely
excluded. Collectively, these results underscore the influence
of environmental and seasonal factors on viral gastroenteritis
and support the importance of integrated human-animal
surveillance within a One Health framework.

Conclusion

Human adenoviruses are circulating among patients with
gastroenteritis in Guinea, particularly among children and
during the rainy season. Although astrovirus detection was
rare, its presence in a marine organism highlights a potential
environmental reservoir. These findings underscore the need
for strengthened virological surveillance, improved hygiene
and sanitation measures, and integrated human-animal
health monitoring.
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