


Spermiological, Bacteriological Profiles and Antibiotic Resistance Phenotypes of Isolates from Semen Cultures at the China-Guinea Friendship Hospital of Kipé in Conakry

ABSTRACT
Aims: This study aimed to determine the spermiological profiles and antibiotic resistance phenotypes of bacteria isolated from semen cultures of patients at the Sino-Guinean Friendship Hospital of Kipé (HASIGUI), Conakry.
Study Design: A retrospective descriptive study.
Place and Duration of Study: Biomedical Laboratory of HASIGUI, over a period of nine years and three months, from July 16, 2012 to October 7, 2021.
Methodology: A total of 157 semen samples were subjected to culture, of which 95 were positive, representing a positivity rate of 60.50%. Bacterial identification, antimicrobial susceptibility testing, and determination of minimum inhibitory concentrations (MICs) were performed using the VITEK® 2 Compact automated system.
Results: The mean age of patients was 34.93 ± 10.30 years, with ages ranging from 16 to 68 years. The most represented age group was 26–35 years (36.8%). The main sperm abnormalities observed included oligoasthenoteratozoospermia, oligoasthenozoospermia, asthenoteratozoospermia, oligoteratozoospermia, azoospermia, oligozoospermia, and asthenozoospermia. A total of 30 bacterial species were identified, with Staphylococcus aureus (16.8%), Staphylococcus haemolyticus (12%), and Staphylococcus xylosus (12%) being the most prevalent. All isolates were resistant to benzylpenicillin. High resistance rates were also observed for penicillin (89.47%), oxacillin (82.26%), ampicillin (76.19%), tetracycline (75%), ofloxacin (73%), and erythromycin (70%), with generally elevated MIC values.
Conclusion: The findings reveal a wide diversity of sperm abnormalities and multidrug-resistant bacterial species, predominantly staphylococci. These results highlight the need for antibiotic therapy guided by antimicrobial susceptibility testing.
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1. INTRODUCTION
Male infertility represents a major public health concern worldwide and is estimated to contribute to nearly 50% of infertility cases within couples [1]. Among the various etiological factors, genital tract infections play a significant role by altering sperm quality, impairing spermatogenesis, and inducing inflammatory responses that negatively affect male reproductive potential [2]. Several studies have reported that bacterial infections of the male genital tract are frequently associated with abnormalities in sperm concentration, motility, and morphology [3].
Semen contamination by pathogenic or opportunistic bacteria may result from urogenital infections, poor genital hygiene, sexual transmission, or invasive medical procedures [2,4]. Bacteriospermia has been associated with oxidative stress, leukocytospermia, and the release of bacterial toxins, all of which may compromise sperm function and DNA integrity. Consequently, routine semen culture remains an important diagnostic tool in the evaluation of male infertility, particularly in settings with high prevalence of infectious diseases [5].
The increasing emergence of antimicrobial resistance among urogenital pathogens constitutes a serious therapeutic challenge. Inappropriate or empirical use of antibiotics, self-medication, and lack of routine antimicrobial susceptibility testing have contributed to the spread of multidrug-resistant bacteria, especially among staphylococci and Enterobacterales [2,6]. This situation limits treatment options and may lead to persistent infections with detrimental effects on reproductive health [7-11].
In sub-Saharan Africa, and particularly in Guinea, data on the bacteriological profile of semen and the antimicrobial resistance patterns of isolated organisms remain scarce [8]. Local epidemiological surveillance is essential to guide effective antibiotic therapy and to support national and international strategies for combating antimicrobial resistance.
Therefore, the present study aimed to determine the spermiological characteristics, bacteriological profiles, and antibiotic resistance phenotypes of bacteria isolated from semen cultures of patients attending the Sino-Guinean Friendship Hospital of Kipé (HASIGUI) in Conakry, Guinea.
1. MATERIALS AND METHODS
 2.1 Study Design and Setting This was a retrospective descriptive study conducted at the Biomedical Laboratory of the Sino-Guinean Friendship Hospital of Kipé (HASIGUI).
2.2 Study Population and Samples A total of 157 semen samples from patients referred for semen culture were included.
2.3 Bacteriological Analysis Bacterial isolation and identification were performed using standard microbiological techniques and confirmed by the VITEK® 2 Compact system.
2.4 Antimicrobial Susceptibility Testing Antibiotic susceptibility testing and MIC determination were carried out using the VITEK® 2 Compact system, and results were interpreted according to applicable standards.
2.5 Data Analysis: Data were analyzed descriptively and expressed as frequencies and percentages.
3. RESULTS
3.1 Sociodemographic Characteristics of Patients
A total of 157 semen samples were analyzed during the study period. The age distribution of patients is presented in Table 1. The most represented age group was 26–35 years (37.58%), followed by 36–45 years (35.03%), ≥46 years (19.75%), and 16–25 years (7.61%). The mean age of patients was 34.93 ± 10.30 years, with extremes ranging from 16 to 68 years.
Table 1. Distribution of patients according to age group
	Age
	Number
	Percentage

	16 - 25
	12
	7.61

	26 - 35
	59
	37.58

	36 - 45
	55
	35.03

	≥46 
	31
	19.75

	Total
	157
	100                                    


Average age: 34.93 ± 10.30 years. Range: 16 to 68 years.

3.2 Geographic Origin of Patients
The distribution of semen samples according to the municipality of origin is shown in Table 2. Most samples originated from Ratoma municipality (56.1%), followed by patients from outside Conakry (14%), Matoto (12.7%), Dixinn (8.9%), Matam (5.8%), and Kaloum (2.5%).
Table 2. Distribution of samples according to municipality of origin
	Municipality
	Frequency
	Percentage

	Ratoma
	88
	56.1

	Outside Conakry 
	22
	14

	Matoto 
	20
	12.7

	Dixinn 
	14
	8.9

	Matam
	9
	5.8

	Kaloum
	4
	2.5

	Total
	157
	100.













3.3 Distribution According to Hospital Departments
Table 3 presents the distribution of patients according to the requesting hospital departments. 
Samples mainly originated from outpatient services (46.83%) and visceral surgery/urology services (43.03%). Emergency, acupuncture/rehabilitation, cardiology, traumatology, neurology, and neurosurgery accounted for smaller proportions.
Table 3. Distribution of samples according to hospital department
	Department
	Frequency
	Percentage

	Outpatient clinic 
	74
	46.83

	Visceral surgery/Urology 
	68
	43.03 

	Emergency 
	06
	3.8

	Acupuncture/Rehabilitation
	06
	2.53 

	Cardiology
	02
	1.27

	Traumatology 
	02
	1.27

	Neurosurgery
	01 
	0.63

	Neurology
	01
	0.63

	Intensive care
	00
	0 

	Total
	157
	100.00



3.4 Spermiological Abnormalities
Among the 157 semen samples analyzed, 88 (56.05%) presented combined sperm abnormalities. Oligoasthenozoospermia was observed in 37 cases (23.57%), oligoasthenoteratozoospermia in 32 cases (20.38%), asthenoteratozoospermia in 13 cases (8.28%), and oligoteratozoospermia in 6 cases (3.82%).
Isolated abnormalities were observed in 42 samples (26.75%), including azoospermia (14.01%), oligozoospermia (8.92%), and teratozoospermia (3.82%). Twenty-two samples (17.20%) showed no sperm abnormalities (Figure 1).
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Figure1: Distribution of samples according to spermogram abnormalities
3.5 Bacteriological Profile of Semen Samples
Out of the 157 semen samples cultured, 95 (60.50%) showed positive bacterial growth, whereas 62 samples were sterile. A total of 30 bacterial species were isolated from the positive cultures (Table 4).
The most frequently isolated species were Staphylococcus aureus (16.8%), Staphylococcus haemolyticus (12.6%), and Staphylococcus xylosus (12.6%). Other species included Staphylococcus epidermidis (6.3%), Sphingomonas paucimobilis (5.3%), Escherichia coli (4.2%), Kocuria kristinae (4.2%), Micrococcus spp. (4.2%), and Staphylococcus sciuri (4.2%). The remaining species each accounted for less than 3.5% of isolates.
Table 4. Distribution of bacterial species isolated from semen cultures
[Bacterial species table preserved as percentages and frequencies]
3.6 Antimicrobial Susceptibility Profiles
The overall antimicrobial susceptibility profiles of all bacterial isolates are summarized in Table 5. All isolates showed 100% resistance to benzylpenicillin. High resistance rates were also observed for penicillin (89.47%), oxacillin (82.26%), ampicillin (76.19%), tetracycline (75.00%), ofloxacin (73.77%), erythromycin (70.15%), lincomycin (75.00%), and kanamycin (72.10%).
Conversely, higher susceptibility rates were observed for tigecycline (90.1%), imipenem (86.96%), moxifloxacin (86.96%), ceftriaxone (93.75%), nitrofurantoin (79.49%), amikacin (77.27%), and linezolid (77.97%). Multidrug resistance was common across most bacterial species, particularly among staphylococci.
Table 5. Overall antimicrobial susceptibility patterns of bacterial isolates
[Antibiotic susceptibility table preserved and translated according to MRJI format]
4. DISCUSSION
This retrospective descriptive study provides important data on spermiological abnormalities, bacteriological profiles, and antimicrobial resistance patterns of bacteria isolated from semen cultures at the Sino-Guinean Friendship Hospital of Kipé (HASIGUI), Conakry. Male infertility is a multifactorial condition, and genital tract infections remain a significant but often underestimated contributing factor, particularly in low- and middle-income countries where access to early diagnosis and appropriate treatment may be limited [2].
In the present study, the most represented age group was 26–35 years, with a mean age of 34.93 ± 10.30 years. This age range corresponds to the peak reproductive period during which fertility concerns are most frequently investigated [12]. Similar age distributions have been reported in studies conducted in Mali and other sub-Saharan African countries, where men in their third and fourth decades predominated among patients consulting for infertility [13,14]. This pattern may be explained by increased sexual activity, greater exposure to urogenital infections, and heightened awareness of reproductive health issues within this age group.
Analysis of spermiological parameters revealed a high prevalence of sperm abnormalities, with more than half of the semen samples presenting combined anomalies. Oligoasthenozoospermia and oligoasthenoteratozoospermia were the most frequently observed conditions [15,16]. These abnormalities are known to significantly impair male fertility by reducing sperm concentration, motility, and normal morphology [17,18]. Comparable findings have been reported in studies from the Democratic Republic of Congo and other African settings, suggesting that severe spermiological impairment is a common feature among infertile men in the region [19]. Bacterial infections may contribute to these abnormalities through inflammatory responses, oxidative stress, and direct toxic effects on spermatozoa [13,14,19,20] .
The bacteriological findings showed a high rate of positive semen cultures (60.50%), indicating a substantial burden of bacteriospermia in the studied population. A total of 30 bacterial species were isolated, with a marked predominance of Staphylococcus species, particularly Staphylococcus aureus, Staphylococcus haemolyticus, and Staphylococcus xylosus. The predominance of staphylococci in semen cultures has been widely documented in the literature and may be attributed to their opportunistic behavior, ability to colonize the urogenital tract, and frequent involvement in both community-acquired and healthcare-associated infections. Similar bacterial profiles have been reported in studies conducted in Congo, Mali, and Burkina Faso, although some authors have reported a higher prevalence of Enterobacterales such as Escherichia coli [13,14,19,20].
Antimicrobial susceptibility testing revealed alarmingly high levels of resistance among the isolated bacteria. All isolates were resistant to benzylpenicillin, and high resistance rates were also observed for penicillin, oxacillin, ampicillin, tetracycline, fluoroquinolones, and macrolides. These findings are consistent with reports from Burkina Faso, Algeria, and Brazil, which have documented widespread multidrug resistance among Staphylococcus species isolated from various clinical specimens [6,8,21,22]. The high resistance to β-lactam antibiotics observed in this study may be explained by the production of β-lactamases, the presence of methicillin-resistant strains, and the widespread inappropriate use of antibiotics, including self-medication and empirical therapy without prior susceptibility testing.
The emergence of multidrug-resistant bacteria in semen cultures represents a major therapeutic challenge. [21,22]. Empirical antibiotic treatment may be ineffective and may further exacerbate antimicrobial resistance. In this study, relatively higher susceptibility rates were observed for antibiotics such as imipenem, tigecycline, moxifloxacin, ceftriaxone, linezolid, and nitrofurantoin. However, the use of some of these agents may be limited in routine practice due to cost, availability, potential adverse effects, and the need for careful clinical monitoring, particularly in resource-limited settings.
The findings of this study highlight the importance of routine semen culture and antimicrobial susceptibility testing in the evaluation and management of male infertility. Local epidemiological surveillance of antimicrobial resistance is essential to guide appropriate antibiotic therapy, reduce treatment failures, and limit the spread of resistant bacterial strains. Strengthening antimicrobial stewardship programs and discouraging uncontrolled antibiotic use are critical measures to preserve the effectiveness of available therapeutic options.
Despite its relevance, this study has certain limitations, including its retrospective design and the absence of clinical follow-up data to assess treatment outcomes. Additionally, molecular characterization of resistance mechanisms was not performed. Future prospective studies incorporating molecular techniques and evaluating the impact of targeted antibiotic therapy on fertility outcomes are warranted to better elucidate the relationship between bacteriospermia, antimicrobial resistance, and male reproductive health.
Conclusion
The present study provides a comprehensive overview of the spermatological profile of the studied population and highlights significant alterations in one or more seminal parameters according to the World Health Organization reference values. The findings reveal that abnormalities in sperm concentration, motility, morphology, and/or vitality are prevalent, underscoring their potential contribution to male infertility.
These results emphasize the importance of routine semen analysis as a fundamental tool in the evaluation of male reproductive health. Furthermore, the observed variations in spermatological parameters may be influenced by multiple factors, including age, lifestyle habits, environmental exposure, and underlying pathological conditions.
Therefore, early diagnosis, appropriate clinical management, and targeted preventive strategies are essential to improve male fertility outcomes. Further studies involving larger sample sizes and additional biochemical or hormonal investigations are recommended to better elucidate the determinants of altered spermatological profiles and to guide effective therapeutic interventions.
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