
International Journal of Microbiology and Biotechnology 

2024; Vol. 9, No. 2, pp. 37-42 

https://doi.org/10.11648/j.ijmb.20240902.12  

 

 

*Corresponding author:  

Received: 26 February 2024; Accepted: 20 March 2024; Published: 17 April 2024 

 

Copyright: © The Author(s), 2023. Published by Science Publishing Group. This is an Open Access article, distributed 

under the terms of the Creative Commons Attribution 4.0 License (http://creativecommons.org/licenses/by/4.0/), which 

permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited. 
 

 

Research Article 

Distribution and Antifungal Resistance Profile of Candida 

spp. Isolated from Patients Living with HIV at the Yaoundé 

Central Hospital 

Ashley Sonmele Kamdem
1
, Cedric Gueguim

1, 2, * 
, Moise Matakone

3 
,  

Laurent Akono
1
, Charles Kouanfack

4
, Lucien Honoré Sone Etame

1, 5 

1
Higher Institute of Medical Technology, Yaoundé, Cameroon 

2
Department of Environmental Sciences, Higher Institute of Agriculture, Wood, Water and the Environment, University of 

Bertoua, Bertoua, Cameroon 
3
Faculty of Medicine and Pharmaceutical Sciences, University of Dschang, Dschang, Cameroon 

4
Department of Public Health, Faculty of Medicine and Pharmaceutical Sciences, University of Dschang, Dschang, 

Cameroon 
5
Institute for Medical Research and Medicinal Plant Studies, Yaoundé, Cameroon 

 

Abstract 

Background and Purpose: Candidiasis are the most frequent fungal infection, especially in immunocompromised people such as 

patients living with the human immunodeficiency virus (PLHIV). Data on the fungal prevalence and antifungal resistance rate 

particularly in PLHIV in Cameroon are scarce. This study aimed to determine the distribution and the antifungal resistance 

profile of Candida spp. isolated from clinical samples of PLHIV visiting the laboratory service of the Yaoundé Central Hospital. 

Materials and Methods: A cross-sectional study was carried out on the PLHIV visiting the Central Hospital of Yaoundé 

laboratory service. Samples were collected according to the signs and symptoms recorded by the patient and inoculated onto 

Sabouraud + Chloramphenicol agar medium for 24 hours incubation at 35°C  2°C. Typical Candida colonies were subjected to 

a germ tube test to identify Candida albicans and the other species were identified biochemically using API Candida 

(BioMérieux). The antifungal susceptibility testing was carried out by the disk diffusion method and seven antifungal discs 

(Bioanalyse) were tested. Results: Overall, 106 unique samples were obtained from participants. The positivity rate of Candida 

spp. was 37.7%. Candida isolates were mostly recovered from sputum (n=15/40) followed by the oral swabs (n=10/40) and the 

vaginal swabs (n=08/40). Out of the 40 isolates, Candida albicans was the predominant species 57.5% followed by Candida 

krusei 15%, Candida glabrata and Candida guilliermondii 10% each and Candida famata 7.5%. The antifungal drug resistance 

profile of Candida spp. revealed the highest resistance rates to Amphotericin B (95.0%), Fluconazole (57.5%) and Nystatin 

(42.5%). Conversely, Clotrimazole, Miconazole and Econazole were the most effective against Candida spp. Conclusion: The 

high frequency of Candida spp. isolation, resistant to several commonly used antifungals among PLHIV in a hospital setting is a 

direct call for stakeholders, policymakers and clinicians about antifungal therapy awareness in this vulnerable population. 
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1. Introduction 

Fungal infections are one of the major causes of human 

diseases and an increasing public health concern worldwide, 

particularly in low-resource settings [1, 2]. The incidence of 

mycoses is thought to have tripled over the last 15 years, 

especially Candida infections [3, 4]. Candida spp. are 

commensals of the gastrointestinal tract, vaginal and skin 

flora and opportunistic in immunocompromised subjects 

especially those living with human immunodeficiency virus 

(HIV) [5]. Therefore, candidiasis represents the most fre-

quent invasive fungal infection and several Candida species 

were classified as priority fungal pathogens by the World 

Health Organization (WHO) [2, 6]. Candida albicans in 

particular is the most frequent specie implicated in various 

diseases from mild superficial infections to life-threatening 

invasive infections [7]. Thus these infections need particular 

attention and much resources to be well investigated in view 

to estimate their exact burden to permit stakeholders, poli-

cymakers and healthcare professionals to manage these 

infections [2]. 

Human immunodeficiency virus infections and acquired 

immunodeficiency syndrome (AIDS) are the leading causes 

of morbidity and death in Cameroon despite the decreasing 

prevalence from 4.9% in 2002 to 2.9% in 2021 and remain 

therefore one of the most important immuno-suppressive 

infections [8-10]. Furthermore, HIV infections and other risk 

factors such as diabetes, pregnancy, the usage of catheters, 

and oral contraceptives have been documented to be signifi-

cantly associated with the occurrence of candidiasis [11, 12]. 

In addition to these risk factors, fungal pathogens are be-

coming increasingly resistant to antifungal treatment while 

the therapeutic choices are yet limited [2]. 

Data are scarce on the rate of antifungal drug resistance 

worldwide, especially in low and middle-income countries in-

cluding Cameroon. In this context, we proposed to conduct a 

study to determine the distribution and resistance profile of 

Candida spp. isolated from various samples of patients living 

with HIV visiting the Yaoundé Central Hospital (YCH), in view 

of generating evidence-based knowledge to improve the man-

agement of fungal infections in this vulnerable population set. 

2. Materials and Methods 

This was a cross-sectional study conducted over four 

months, from March 07 to July 08 2022. The study involved 

all patients living with HIV who came on consultation and/or 

follow-up at the YCH. After obtaining consent from the 

PLHIV, a questionnaire was used to record so-

cio-demographic; and clinical data, including digestive dis-

orders (abdominal pain, diarrhoea, vomiting), micturition pain, 

vaginal itching, malodorous leucorrhoea, coughing, oral 

thrush, throat pain and medical history. A unique sample 

(stool, urine, sputum, tongue swab or vaginal swab) was taken 

from each participant according to the clinical signs and 

symptoms recorded. The samples were inoculated directly 

onto Sabouraud + Chloramphenicol agar medium and incu-

bated at 35°C  2°C for 24 hours. Typical Candida colonies 

were subjected to the germ tube test to differentiate C. albi-

cans from other species. The API Candida (BioMérieux, Paris, 

France) and API WEB software were used to identify the 

various other species. A panel of seven clinically relevant 

discs of antifungal agents (Bioanalyse) were tested: Nysta-

tin (100g), Econazole (10g), Miconazole (10g), Flucon-

azole (25g), Clotrimazole (10g), Amphotericin B (20g) 

and Ketoconazole (10g). Data analysis was performed using 

SPSS V.26 and Excel 2019. 

3. Results 

3.1. Socio-Demographic Characteristics of  

Participants 

Overall, 150 participants were contacted and 106 different 

samples were collected from 66 males and 40 females. Out of 

106 samples cultured, 40 (37.7%) were positive for Candida 

spp. and mostly isolated in females PLHIV 23/40 (57.5%). 

PLVIH aged up to 50 years old (36.8%) were the most repre-

sented age group but those in 20-30 years old (58.8%) group 

were the most infected. Of the 40 positive patients, 44.4% were 

single people and 41.7% were married as described in Table 1. 

Table 1. Distribution of socio-demographic characteristics of PLHIV. 

Variables Modality Frequency (106) Positive culture n (%) 

Age (years) 

20 -30 17 10 (58.8) 

31 – 40 27 12 (44.4) 

41 -50 23 08 (34.7) 

50+ 39 11 (28.2) 

Gender Male 66 18 (27.3) 
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Variables Modality Frequency (106) Positive culture n (%) 

Female 40 23 (57.5) 

Matrimonial status 

Single 18 08 (44.4) 

Married 72 30 (41.7) 

Widow 16 03 (18.8) 

Educational level 

Illiterate 17 06 (35.3) 

Primary 33 12 (36.4) 

Secondary 35 09 (25.7) 

University 21 14 (66.7) 

3.2. Distribution of Candida spp. Isolates 

Candida spp. were mostly isolated in the sputum (n=15/40) followed by the oral swab samples (n=10/40) and the vaginal 

swabs (n=08/40). From the sputum samples, Candida albicans (n=08/15) and Candida krusei (n= 06/15) were the predominant 

species. Candida albicans strains were isolated from each sample type and were the only ones found in the urine and stool 

samples. All the Candida krusei isolates were only isolated from sputum samples. The distribution according to the sample type 

is described in Table 2. 

Table 2. Distribution of Candida species according to the sample. 

Candida spp. 

Samples (%) 

Sputum Oral swab Vaginal swabs Stool Urines 

Candida albicans (23) 08 (34.8) 03 (13.0) 05 (21.7) 04 (17.4) 03 (13.0) 

Candida famata (03) 00 01 (33.3) 02 (66.7) 00 00 

Candida glabrata (04) 00 03 (75.0) 01 (25.0) 00 00 

Candida guilliermondii (04) 01 (25.0) 03 (75.0) 00 00 00 

Candida krusei (06) 06 (100.0) 00 (0.0) 00 (0.0) 00 (0.0) 00 

Total (n=40) 15 10 08 04 03 

Out of 40 Candida spp. isolated in this study, Candida albicans (57.0%) was the most frequent species, followed by Candida krusei 

(15.0%), Candida glabrata and Candida guilliermondii (n=04/40 each) and Candida famata (n=03/40) as illustrated in Figure 1. 

 

Figure 1. Distribution of Candida species among PLHIV. 
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3.3. Antifungal Resistance Profile 

The overall resistance rate of Candida spp. to antifungal 

agents in PLHIV is summarised in Table 3. Almost all isolates 

were resistant to Amphotericin B (95.0%), followed by Flu-

conazole (57.5%), Nystatin (42.5%) and Ketoconazole 

(40.0%). In contrast, resistance to Clotrimazole (25.0%), 

Econazole (27.5%) and Miconazole (27.5%) was low. Can-

dida albicans isolates were highly resistant to Amphotericin B 

(95.7%), Fluconazole (47.8%) and Nystatin (42.5%) while 

Miconazole was especially effective against Candida albi-

cans (13.0%) and Candida famata (00%). The resistance rate 

was at least 50% against all the tested antifungal discs except 

Clotrimazole (16.7%) in Candida krusei. 

Table 3. Antifungal resistance profile of Candida spp. isolates. 

Isolates (n) 

Resistance rate n (%) 

ECO CLT FLU MCZ KTC AMB NY 

Total (40) 11 (27.5) 10 (25.0) 23 (57.5) 11 (27.5) 16 (40.0) 38 (95.0) 17 (42.5) 

Candida albicans (23) 06 (26.1) 06 (26.1) 11 (47.8) 03 (13.0) 07 (30.4) 22 (95.7) 10 (42.5) 

Candida famata (03) 00 01 (33.3) 01 (33.3) 00 01 (33.3) 03 (100) 01 (33.3) 

Candida glabrata (04) 01 (25.0) 02 (50.0) 02 (50.0) 01 (25.0) 02 (50.0) 03 (75.0) 01 (25.0) 

Candida guilliermondii (04) 01 (25) 00 03 (75.0) 03 (75.0) 02 (50.0) 04 (100) 02 (50.0) 

Candida krusei (06) 03 (50.0) 01 (16.7) 06 (100) 04 (66.7) 03 (50.0) 06 (100) 03 (50.0) 

ECO: Econazole, CLT: clotrimazole, FLU: Fluconazole, MCZ: Miconazole, KTC: Ketoconazole, AMB: Amphotericin B, NY: Nystatin 

4. Discussion 

Mycoses are a major public health problem, particularly in 

immunocompromised patients. Candida are principally com-

mensals of various human mucous but they can easily be in-

fectious in PLVIH because of their weakened immune defences 

[2, 5]. Antimicrobial resistance worsens the therapeutic man-

agement of these infections and increases the rate of death. 

Thus, this study sought to determine the distribution and the 

antifungal drug resistance profile of Candida spp. isolated from 

PLHIV at the Yaoundé Central Hospital. Overall, we found a 

prevalence of 37.7% of Candida spp. in PLVIH. This is low 

compared to 67.8% and 42.8% reported by Njunda et al. (2012) 

in Douala and by Ambe et al. (2020) in Kumba respectively 

from the clinical samples of PLHIV/AIDS in Cameroon [13, 

14]. Also, Khedri et al. (2018) found a higher prevalence 

(59.3%) of oropharyngeal candidiasis in Iranian HIV/AIDS 

patients and Ordonez et al. (2017) reported a prevalence rang-

ing from 56.3% to 75.5% of Candida spp. from oral samples in 

many cities of Mexico [15, 16]. The differences in study pop-

ulation size, sample types, and previous exposure to antimi-

crobials could explain this observed disparity. Moreover, the 

quality of hygiene and an unsafe lifestyle play a key role in the 

occurrence of these infections in this population set [14]. Par-

ticipants aged more than 50 years old (36.8%) were the most 

represented age group but those in the 20-30 years old (58.8%) 

group were the most infected. Candidiasis commonly occurs in 

participants around this age group and has been documented by 

many studies in low and middle-income countries in particular 

[13, 14, 17]. This may be explained by the fact that people at 

this age due to their different activities enter into contact with 

various environments that are not always hygienic and safe. 

Out of 40 Candida spp. isolated, C. albicans was the most 

prevalent specie (57.0%) and was mostly isolated from spu-

tum/oral swabs, stool, and vagina wabs and was rare in urine 

samples. Similar results were recorded where Candida albi-

cans was the most implicated in candidiasis by several authors 

in Cameroon and other countries as well [13-16, 18-21]. In-

deed, Candida albicans is a commensal specie of the gastro-

intestinal tract, vagina and skin flora contrarily to the urinary 

tract and opportunistic in immunocompromised people, es-

pecially PLHIV [5]. 

The antifungal susceptibility testing revealed a high anti-

fungal drug resistance rate of Candida spp. to Amphotericin B 

(95%), Fluconazole (57.5%), Nystatin (42.5%) and Keto-

conazole (40.0%). A comparable resistance profile was re-

ported by Gonsu et al. (2014) where Candida spp. isolated 

from oral swabs and stool samples of PLHIV were highly 

resistant to Nystatin, Fluconazole and Amphotericin B while 

Miconazole was the most effective [21]. The high resistance 

rate to Fluconazole compared to other azoles in this current 

study could be attributed to the frequent use of this drug in the 

prevention and treatment of Candida infections among 

PLHIV. Moreover, Fluconazole as well as Amphotericin B 
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are readily accessible even over the counter in Cameroon thus, 

may contribute to the overuse and misuse of these drugs and 

consequently to antifungal drug resistance. 

The current study highlighted the importance of antifungal 

drug resistance management in PLHIV. However, this study 

has several limits. Firstly, the small sample size precludes a 

robust conclusion and generalisability of results. Secondly, 

the non-investigation of risk factors for Candida infections 

among these PLHIV hinders the implementation of con-

text-specific infection prevention and prevention measures. 

Notwithstanding, this study fills an important data gap re-

garding the epidemiology and antifungal drug resistance of 

diverse Candida species causing infections in PLHIV. Future 

studies are needed to unravel the genetic determinants of this 

observed resistance and to explore virulence traits among 

Candida spp. causing infections in PLHIV. 

5. Conclusion 

This study aimed to determine the distribution and re-

sistance profile of Candida spp. isolated from clinical samples 

in PLHIV at HCY. Our results revealed a high frequency of 

Candida spp. in PLHIV. Several Candida spp. were isolated 

in particular Candida albicans, which was the most frequent 

and found in all types of samples including sputum, oral swab, 

stool, vaginal swab and urine. Candida spp. isolates were 

highly resistant to commonly used antifungal agents including; 

Amphotericin B, Fluconazole and Nystatin. These results 

warrant the rational use of antifungal therapies in both com-

munity and hospital settings coupled with improved infection 

prevention and control measures in this vulnerable population 

set. 
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antibiorésistance des bactéries isolées dans les urines: 

UNIVERSITE MOHAMMED V; 2010. 

[12] Viñuela-Sandoval L, Falces-Romero I, García-Rodríguez J, 

Eiros-Bouza JM. Candidemia y colonización por Candida auris, 

un reto diagnóstico. Enfermedades Infecciosas y 

Microbiología Clínica. 2018; 36(4): 253-5.  

https://doi.org/10.1016/j.eimc.2017.07.003 

[13] Njunda AL, Nsagha DS, Assob JC, Kamga HL, Teyim P. In 

vitro Antifungal Susceptibility Patterns of Candida albicans 

from HIV and AIDS Patients Attending the Nylon Health 

District Hospital in Douala, Cameroon. J Public Health Afr. 

2012; 3(1): e2. https://doi.org/10.4081/jphia.2012.e2 

[14] Ambe NF, Longdoh NA, Tebid P, Bobga TP, Nkfusai CN, 

Ngwa SB, et al. The prevalence, risk factors and antifungal 

sensitivity pattern of oral candidiasis in HIV/AIDS patients in 

Kumba District Hospital, South West Region, Cameroon. Pan 

Afr Med J. 2020; 36: 23.  

https://doi.org/10.11604/pamj.2020.36.23.18202 

[15] Clark-Ordóñez I, Callejas-Negrete OA, Aréchiga-Carvajal ET, 

Mouriño-Pérez RR. Candida species diversity and antifungal 

susceptibility patterns in oral samples of HIV/AIDS patients in 

Baja California, Mexico. Med Mycol. 2017; 55(3): 285-94. 

https://doi.org/10.1093/mmy/myw069 

[16] Khedri S, Santos ALS, Roudbary M, Hadighi R, Falahati M, 

Farahyar S, et al. Iranian HIV/AIDS patients with 

oropharyngeal candidiasis: identification, prevalence and 

antifungal susceptibility of Candida species. Lett Appl 

Microbiol. 2018; 67(4): 392-9.  

https://doi.org/10.1111/lam.13052 

[17] Gugnani HC, Denning DW, Rahim R, Sadat A, Belal M, 

Mahbub MS. Burden of serious fungal infections in 

Bangladesh. Eur J Clin Microbiol Infect Dis. 2017; 36(6): 

993-7. https://doi.org/10.1007/s10096-017-2921-z 

[18] Dos Santos Abrantes PM, McArthur CP, Africa CW. 

Multi-drug resistant oral Candida species isolated from 

HIV-positive patients in South Africa and Cameroon. Diagn 

Microbiol Infect Dis. 2014; 79(2): 222-7.  

https://doi.org/10.1016/j.diagmicrobio.2013.09.016 

[19] Lehman LG, Kangam L, Mbenoun ML, Zemo Nguepi E, 

Essomba N, Tonga C, et al. Intestinal parasitic and candida 

infection associated with HIV infection in Cameroon. J Infect 

Dev Ctries. 2013; 7(2): 137-43.  

https://doi.org/10.3855/jidc.2757 

[20] Njunda LA, Assob J, Nsagha SD, Kamga HL, Ndellejong EC, 

Kwenti TE. Oral and urinary colonization of Candida species 

in HIV/AIDS patients in Cameroon. Basic Sci Med. 2013; 2(1): 

1-8. https://doi.org/10.5923/j.medicine.20130201.01 

[21] Gonsu Kamga HY, Kechia Agem, F., Tegankam, D., Toukam, 

M., Sando, Z., & Moyou Somo, R,. Sensibilité aux 

Antifongiques des Candida Spp Isolés dans les Candidoses 

Digestives chez les Sujets Séropositifs au VIH à 

Yaoundé-Cameroun. HEALTH SCIENCES AND DISEASE. 

2014; 15(3). https://doi.org/10.5281/hsd.v15i3.428 

 

 

http://www.sciencepg.com/journal/ijmb

