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ABSTRACT 

 

 
Background and Objectives: Coagulase-negative staphylococci (CoNS), previously classified as normal bacterial flora, 

have recently been associated with serious infectious diseases. The clinical isolation rate of these bacteria has increased in 

parallel with a rising prevalence of antibiotic resistance. Therefore, this study aims to determine the prevalence and species 

diversity of CoNS and their antibiotic susceptibility patterns. 

Materials and Methods: Two hundred samples were collected from patients attending outpatient clinics. Bacterial genus, 

species, and antimicrobial susceptibility patterns were confirmed by the Vitek2 system. The mecA gene was then detected in 

all isolated bacteria using a polymerase chain reaction. 

Results: The most frequently isolated bacterium was Staphylococcus haemolyticus accounting for 37.83% of the isolates and 

was identified in different specimens. The antibiotic susceptibility profile illustrated the highest resistance against cefoxitin, 

followed by erythromycin, tetracycline, gentamicin, levofloxacin, clindamycin, and tobramycin. The mecA gene was detect- 

ed in 95.49%, and all isolates demonstrated resistance to one or more classes of antibiotics. The highest degree of multiple 

resistance involved six classes of antibiotics. 

Conclusion: Methicillin resistance in coagulase-negative staphylococci is alarmingly high. Periodic surveillance of multi- 

drug-resistant CoNS is essential to monitor changes in their antimicrobial susceptibility and to prevent their transition from 

opportunistic pathogens to regular pathogens. 
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INTRODUCTION 

 
Within the Staphylococcus genus, S. aureus has 

historically been the only recognized pathogenic 

species (1). However, recent studies have increas- 

ingly focused on coagulase-negative staphylococci 

(CoNS) and highlighted their clinical significance. 

It is important to recognize that CoNS are general- 

ly regarded as non-pathogenic bacteria that inhabit 

the skin and mucous membranes (1, 2). Nevertheless, 
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these organisms can act as opportunistic pathogens, 

particularly in immunocompromised individuals and 

patients with implanted medical devices (3). Current- 

ly, more than 70% of CoNS worldwide are resistant to 

methicillin and are classified as methicillin-resistant 

CoNS (MRCoNS) (4, 5). The emergence and spread 

of MRCoNS in the hospital setting has increasingly 

become problematic. It's important to note that, ac- 

cording to the literature, the prevalence of MRCoNS 

is generally lower than that of methicillin-resistant S. 

aureus (MRSA). This lower prevalence may also be 

due to the infrequent occurrence of CoNS infections 

compared to S. aureus, and CoNS infections are of- 

ten not accurately diagnosed as the cause of the dis- 

ease (6, 7). 

CoNS can also develop resistance to methicillin, 

similar to coagulase-positive staphylococci. There 

are two main ways in which staphylococci species 

develop resistance to β-lactam antibiotics. One way 

is by producing β-lactamase enzymes that can break 

down the antibiotic. The other way is to change the 

target site of β-lactams through making a new pen- 

icillin-binding protein (PBP2a) with low affinity for 

all β-lactam antibiotics. The mecA gene encodes 

PBP2a protein and is located on the staphylococcal 

cassette chromosome mec (SCCmec) mobile genet- 

ic element. This protein is responsible for the most 

clinically relevant antibiotic resistance mechanism 

in S. aureus. Analysis of the evolution of this gene 

suggests that it likely originated from the native 

mecA  gene  present  in  the  S.  sciuri  group,  which 

has undergone recombination and mutation events 

(2, 7-9). 

The pathogenic potential of CoNS has increasingly 

being recognized, especially as multidrug resistance, 

and particularly MRCoNS has become more com- 

mon. It's important to identify different species of 

CoNS and determine their antimicrobial resistance 

patterns (10). CoNS species show resistance to com- 

monly used antibiotic classes such as macrolides and 

aminoglycosides, as well as to last-resort antibiotics 

such as glycopeptides (11). 

MRCoNS are currently receiving increased atten- 

tion due to their identification as the source of the 

mecA gene that can be transferred to S. aureus (10). 

Despite their clinical significance and impact on pa- 

tient outcomes, multidrug-resistant and mecA-posi- 

tive CoNS have not received as much attention as oth- 

er antimicrobial-resistant pathogens such as MRSA. 

Therefore, there is a critical need for comprehensive 

studies focused on understanding the epidemiology, 

antimicrobial resistance profiles, and clinical impli- 

cations of these emerging pathogens. Consequently, 

this study aimed to isolate and identify CoNS from 

different hospitals in Erbil city, investigate their an- 

timicrobial susceptibility patterns, and detect the 

methicillin  resistance-coding  gene  (mecA)  among 

the CoNS isolates. 
 

 
 
MATERIALS AND METHODS 

 
Specimen collection. Specimens were collected 

from patients attending outpatient consultation clin- 

ics at Hawler Teaching Hospital, Rizgary Teaching 

Hospital, and Raparin Teaching Hospital in Erbil, 

Iraq, from January 2024 to June 2024. Clinical spec- 

imens obtained included blood, urine, sputum, throat 

swabs, wound swabs, aspirated fluids, pleural fluids, 

and pus. The specimens were cultured on blood agar 

and mannitol salt agar media (Lab M / UK), incubat- 

ed at 37°C, and tested after 18 to 24 hours. 

 
Primary identification and confirmation. All 

isolates were primarily identified based on their gen- 

eral cultural characteristics observed on blood agar 

and mannitol salt agar. This identification process 

included the examination of blood lysis and manni- 

tol sugar fermentation. Staphylococci that showed 

mannitol fermentation on mannitol salt agar and 

exhibited complete lysis of blood surrounding colo- 

nies on blood agar were confirmed as S. aureus and 

subsequently excluded from the study (12-14). Other 

staphylococci were further analyzed for identification 

using the Vitek2 system (BioMérieux, France) with 

the gram-positive (GP) card for confirmation of bac- 

terial identification (15). 

 
Antibiotic  susceptibility  testing. The  antibiotic 

susceptibility profile of all bacteria to 14 antibiotics 

belonging to 9 classes of antibiotics and the minimum 

inhibitory concentration of antibiotics were deter- 

mined using the Vitek2 AST-GP card according to 

the manufacturer’s instructions. 

 
Phenotype confirmation of methicillin resis- 

tance. The penicillin-binding protein (PBP2a) latex 

agglutination test kit (Oxoid, Hampshire, UK) was 

used to confirm methicillin-resistant bacteria accord- 

ing to the manufacturer’s protocol. 
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Detection of mecA gene. Genomic DNA from 

isolated bacterial strains was extracted using the 

AddPrep Bacterial Genomic DNA Extraction Kit 

(ADD  Bio  INC,  Republic  of  Korea)  according  to 

the manufacturer's protocols. After extraction, the 

purity of the DNA was checked using a NanoDrop 

spectrophotometer  (Thermo  Scientific, USA).  The 

DNA was then amplified in a thermocycler to de- 

termine the presence or absence of the mecA gene. 

The primers used for amplification were: Forward 

primer 5 -́CTC AGG TAC TGC TAT CCA CC-3´ and 

Reverse primer 5 -́CAC TTG GTA TAT CTT CAC 

C-3´ (Taha et al., 2019). The thermal cycler program 

was modified accordingly and performed as follows: 

initial denaturation for 5 minutes at 95°C, followed 

by thirty cycles consisting of 30 seconds of dena- 

turation at 94°C, 30 seconds of annealing at 42°C, 

and 30 seconds of extension at 72°C, culminating 

in a final extension period of 10 minutes at 72°C. 

The  amplified gene  was  then  visualized  by  1.5% 

agarose gel electrophoresis using a DNA molecular 

marker (100 bp DNA Ladder; GeNet Bio/South Ko- 

rea) to confirm the presence of the expected 448 bp 

bands. 

 
Data analysis. Statistical analyses were performed 

using SPSS version 26.0 (SPSS, Inc., Chicago, IL, 

USA).  Descriptive  statistics, including  frequencies 

and percentages, werecalculated to summarize thedis- 

tribution of categorical variables. Frequency counts 

were used to quantify the number of occurrences for 

each category, while percentages represented the pro- 

portion of each category. 
 

 
 

RESULTS 

 
Profile of isolated bacteria. Of the 200 Staphy- 

lococcus species specimens, 89 isolates were identi- 

specimen (2.7%), and ear specimen (0.9%), with joint 

fluid also accounting for 0.9% (Table 1). 

The most commonly isolated bacteria were S. hae- 

molyticus, accounting for 37.83% of the total isolates, 

followed by S. epidermidis at 19.81% and S. hominis 

at 13.51%. Other species, such as S. lentus (8.10%) 

and S. warneri (6.30%), were also present, while the 

remaining species individually accounted for less than 

4% each. Among the bacterial isolates, S. haemolyti- 

cus was the most diverse, occurring in multiple spec- 

imen types, including blood (9.5%), urine (21.4%), 

burn (23.8%), and wound (38.1%) specimens. S. 

epidermidis was predominantly isolated from burns 

(31.8%) and urine (31.8%) samples also occurred in 

skin lesions (27.3%). S. hominis was predominantly 

detected in skin lesions (60.0%) and urine (26.7%). 

Other notable isolates included S. lugdunensis, S. 

pasteuri, and S. warneri, each of which was isolated 

exclusively in specific specimen types, while S. sapro- 

phyticus was solely found in urine specimens (100%) 

(Table 2). 

 
Antibiotic susceptibility pattern of CoNS bacte- 

ria. The antibiotic susceptibility profile showed that 

the highest resistance was seen in the cefoxitin screen 

test, with 92.8% of the isolates showing resistance. 

Other notable resistance rates included erythromy- 

cin (73.0%), tetracycline (66.7%), and gentamicin 

(62.2%). Levofloxacin resistance was found in 54.1% 

of the isolates, closely followed by clindamycin 

(52.3%) and tobramycin (51.4%). Additionally, moxi- 

floxacin resistance was noted in 46.8%, while tri- 

methoprim/sulfamethoxazole and teicoplanin showed 

resistance rates of 31.5% and 27.9%, respectively. 

Vancomycin resistance was observed in 24.3% of iso- 

lates, and resistance to tigecycline was low at 6.3% 

(Table 3). 

 
Table 1. Distribution of specimens infected with CoNS 

fied as S. aureus and subsequently excluded from the           

study. Specimen types that did not include any spe- 

cies of CoNS were also excluded from subsequent 

analysis. The remaining 111 isolates were classified 

as CoNS, representing 14 different species within the 

Staphylococcus genus. Wound specimens were the 

most common type of specimen collected, accounting 

for 34.2% of the total samples, followed closely by 

urine specimens at 30.6%. Burn specimens account- 

ed for 18.9%, while skin lesions accounted for 8.1%. 

Other  specimen  types  included  blood  (3.6%),  eye 

Type of Specimen 

Wound 

Urine 

Burn 

Skin Lesion 

Blood 

Ocular 

Ear 

Joint Fluid 

Total 

n (%) 

38 (34.2%) 

34 (30.6%) 

21 (18.9%) 

9 (8.1%) 

4 (3.6%) 

3 (2.7%) 

1 (0.9%) 

1 (0.9%) 

111 

http://ijm.tums.ac.ir/


SAMIRA FATTAH HAMID ET AL. 

580 IRAN. J. MICROBIOL. Volume 17 Number 4 (August 2025) 577-585 http://ijm.tums.ac.ir 

 

 

 

 
 

Table 2. Isolation of CoNS from different clinical specimens 

 

CoNS n (%) 

of isolation 
Wound 

n (%) 
Urine 

n (%) 
Burn 

n (%) 
Skin lesion 

n (%) 
Blood 

n (%) 
Ocular 

n (%) 
Ear 

n (%) 
Joint Fluid 

n (%) 
S. haemolyticus 42 (37.83) 9 (21.43) 16 (38.10) 10 (23.81) 0 4 (9.52) 2 (4.76) 0 1 (2.38) 
S. epidermidis 22 (19.82) 6 (27.27) 7 (31.82) 7 (31.82) 0 0 1 (4.55) 1 (4.55) 0 
S. hominis 15 (13.51) 4 (26.67) 9 (60.00) 2 (13.33) 0 0 0 0 0 
S. lentus 9 (8.11) 5 (55.56) 2 (22.22) 2 (22.22) 0 0 0 0 0 
S. warneri 7 (6.31) 7 (100) 0 0 0 0 0 0 0 
S. lugdunensis 4 (3.60) 4 (100) 0 0 0 0 0 0 0 
S. saprophyticus 3 (2.70) 3 (100) 0 0 0 0 0 0 0 
S. intermedius 2 (1.80) 2 (100) 0 0 0 0 0 0 0 
S. xylosus 2 (1.80) 2 (100) 0 0 0 0 0 0 0 
S. capitis 1 (0.90) 1 (100) 0 0 0 0 0 0 0 
S. chromogenes 1 (0.90) 1 (100) 0 0 0 0 0 0 0 
S. galinarum 1 (0.90) 1 (100) 0 0 0 0 0 0 0 
S. pasteuri 1 (0.90) 1 (100) 0 0 0 0 0 0 0 
S. pseudointermedius 1 (0.90) 1 (100) 0 0 0 0 0 0 0 
Total 111 (100) 38 (34.23) 34 (30.63) 21 (18.92) 9 (8.11) 4 (3.60) 3 (2.70) 1 (0.90) 1 (0.90) 

 

 

Table 3. Antibiotic-resistant profile of CoNS Table 4. Resistance of CoNS to different classes of antibi- 

                                                                                                       otics 

Antibiotic 

Cefoxitin Screen Test 

Erythromycin 

Tetracycline 

Gentamicin 

Levofloxacin 

Clindamycin 

Tobramycin 

Moxifloxacin 

Trimethoprim/Sulfamethoxazole 

Teicoplanin 

Trimethoprim 

Vancomycin 

Rifampicin 

Resistant n (%) 

103 (92.79%) 

81 (72.97%) 

74 (66.67%) 

69 (62.16%) 

60 (54.05%) 

58 (52.25%) 

57 (51.35%) 

52 (46.85%) 

35 (31.53%) 

31 (27.93%) 

29 (26.13%) 

27 (24.32%) 

24 (21.62%) 

 

 
Number of 

antibiotic classes 

1 

2 

3 

4 

5 

6 

7 

8 

9 

 

 
Resistant bacteria number 

(%) 

5 (4.50%) 

7 (6.31%) 

11 (9.91%) 

12 (10.81%) 

22 (19.82%) 

25 (22.52%) 

18 (16.22%) 

8 (7.21%) 

3 (2.70%) 

Tigecycline 7 (6.31%) *                showed resistance to seven classes, while 12 isolates 

(10.81%) were resistant to four classes. There were 

11 isolates (9.91%) resistant to three classes, and 8 

The resistance of CoNS to various classes of an- 

tibiotics is presented in Table 4, highlighting the 

distribution of resistance from the lowest to the 

highest. The resistance of bacteria to at least one an- 

tibiotic in three classes is defined as multidrug resis- 

tance. Accordingly,  95.4  percent  of  bacteria  illus- 

trated  multidrug  resistance. The  highest  resistance 

was observed in 25 isolates (22.52%) against six 

antibiotic classes, followed by 22 isolates (19.82%) 

resistant to five classes. Next, 18 isolates (16.22%) 

isolates (7.21%) exhibited resistance to eight classes. 

Resistance was lower for two classes, with 7 isolates 

(6.31%), and was least prevalent in 5 isolates (4.50%) 

against one class, and 3 isolates (2.70%) against nine 

classes. 

Analysis of 111 CoNS isolates revealed significant 

variability in antibiotic resistance between species, as 

shown in Table 5. Notably, S. haemolyticus had the 

highest resistance to 5 and 6 antibiotic classes (26.19% 

each), while S. epidermidis had the highest resistance 
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Table 5. Percentage of multidrug resistance profile for each species of CoNS. 

 
CoNS n of isolations Percentage of resistance to antibiotic classes 

 

 1 2 3 4 5 6 7 8 9 
S. haemolyticus 42 2.38 0 4.76 7.14 26.19 26.19 21.43 4.76 7.14 
S. epidermidis 22 4.55 9.09 9.09 18.18 13.64 31.82 9.09 4.55 0 
S. hominis 15 6.67 6.67 20 0 13.33 20 13.33 20 0 
S. lentus 9 0 0 11.11 22.22 22.22 0 33.33 11.11 0 
S. warneri 7 0 0 28.57 14.29 28.57 14.29 14.29 0 0 
S. lugdunensis 4 0 75 0 25 0 0 0 0 0 
S. saprophyticus 3 0 0 0 33.33 33.33 33.33 0 0 0 
S. intermedius 2 0 0 0 0 0 100 0 0 0 
S. xylosus 2 0 0 50 0 50 0 0 0 0 
S. capitis 1 0 0 0 0 0 0 100 0 0 
S. chromogenes 1 0 0 0 0 0 0 0 100 0 
S. galinarum 1 100 0 0 0 0 0 0 0 0 
S. pasteuri 1 0 100 0 0 0 0 0 0 0 
S. pseudointermedius 1 100 0 0 0 0 0 0 0 0 
Total 111 4.5 6.31 9.91 10.81 19.82 22.52 16.22 7.21 2.7 

 

 
to 6 classes (31.82%). Other species, such as S. homi- 

nis, S. lentus, and S. lugdunensis, showed significant 

resistance to specific antibiotic classes, with S. lug- 

dunensis reaching 75% resistance to 2 classes. Over- 

all, the average resistance rates indicated that the 5 

and 6 antibiotic classes had the highest resistance, at 

19.82% and 22.52%, respectively. 

 
Phenotype confirmation and mecA gene detec- 

tion. Of 111 CoNS identified by Vitek2, methicillin re- 

sistance was confirmed phenotypically in 91 (81.98%) 

of the isolates through the detection of PBP2a. Twenty 

 
 
 
 
 
 
 
 

 
Fig. 1. PCR product of mecA gene in CONS bacteria. M: 

DNA marker (100bp ladder), Lane 1-7: PCR amplicon for 

mecA gene. 

 
Table 6. Sensitivity and susceptibility of confirmatory tests. 

bacteria  tested  negative  for  the  PBP2a  protein  were           

related to the species S. haemolyticus, S. xylosus, S. 

chromogenes, and S. gallinarum. All 111 isolates un- 

derwent molecular confirmation for the mecA gene by 

conventional PCR, and only 5 of S. epidermidis tested 

negative for the mecA gene, while the remaining 106 

(95.49%) tested positive for the gene (Fig. 1). 

Among the CoNS that tested, 95.49% of isolates 

were found to be positive for the mecA gene, which 

is a marker for methicillin resistance. The cefoxi- 

Test 
 

 
mecA gene 

Cefoxitin Screen Test 

PBP2a 
 

 
 
DISCUSSION 

Positive 

n (%) 

106 (95.49%) 

103 (92.8%) 

91 (81.98%) 

Negative 

n (%) 

5 (4.51%) 

8 (7.2%) 

20 (18.02%) 

tin screen test showed positive results for 92.8% of 

the isolates. Additionally, the PBP2a test revealed a 

positivity rate of 81.98%. Furthermore, the cefoxitin 

screen test demonstrated a sensitivity of 97.26% and 

a specificity of 40%, while the PBP2a test exhibit- 

ed a sensitivity of 85.85% and a specificity of 80% 

(Table 6). 

In this study, CoNS isolates were obtained from 

different clinical specimens collected from three 

hospitals in Erbil, Iraq. The isolated bacteria showed 

a high diversity of CoNS species, including S. hae- 

molyticus, S. epidermidis, S. hominis, S. lentus, S. 

warneri, S. lugdunensis, S. saprophyticus, S. inter- 

medius, S. xylosus, S. capitis, S. chromogenes, S. 
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galinarum, S. pasteuri, and S. pseudointermedius. 

Among the CoNS species, S. haemolyticus was the 

most prevalent, followed by S. epidermidis and S. 

hominis.  These  staphylococci isolates  were  previ- 

ously reported by other works (16, 17). This study 

reveals the prevalence and antimicrobial resistance 

profiles  of  CoNS  in  clinical  samples,  highlight- 

ing  their  significance as  opportunistic  pathogens. 

Among the isolated species, S. haemolyticus was 

the most frequently detected. This finding is consis- 

tent with previous research indicating that S. hae- 

molyticus is a common contaminant and pathogen in 

clinical settings, especially in immunocompromised 

individuals. Its high prevalence raises concern about 

its role in hospital-acquired infections. 

The distribution of CoNS across different speci- 

men types has important clinical implications. The 

majority of isolates were obtained from wound and 

urine samples, indicating that CoNS are significant 

contributors to skin and soft tissue infections, as well 

as urinary tract infections. The notable presence of 

S. epidermidis in wound samples supports its role 

as a common skin flora and potential pathogen in 

postoperative infections. In contrast, the lower fre- 

quencies of CoNS in blood and ear specimen 

suggest a less common occurrence of these 

organisms in bloodstream infections, although their 

presence can- not be overlooked, especially in 

patients with com- promised immune systems. Our 

finding of S. haemo- lyticus as the predominant 

species differs from the findings of Nasaj et al, who 

reported S. epidermidis as the most commonly 

identified CoNS species (18). Bacteria were most 

frequently isolated from wound specimens, followed 

by urine and burn specimens. This finding is not 

consistent with any other research results due to 

differences in the types of patients at- tending the 

hospitals from which the specimens were collected 

(4, 19, 20). 

The antibiotic resistance patterns observed in this 

study are concerning. A high percentage of isolates 

were resistant to cefoxitin, indicating a significant 

prevalence of methicillin-resistant strains. Addition- 

ally, resistance to commonly used antibiotics such as 

erythromycin and tetracycline raises significant con- 

cerns about treatment options. Genetic testing results 

support these findings, revealing that a significant 

proportion of isolates carry the mecA gene associated 

with methicillin resistance. This level of resistance 

complicates treatment and highlights the urgent need 

for robust antimicrobial stewardship programs to re- 

duce the risk of infection and resistance. Multidrug 

resistance was present in almost all isolates, with a 

higher rate of resistance to 5 and 6 classes of anti- 

biotics, which is consistent with a study conducted 

by Silva et al. who found high resistance to 4 and 5 

classes of antibiotics (21). 

The  study found  that  a  significant number  of 

isolates  were  identified as  MRCoNS  by  cefoxitin 

screening using the Vitek 2 system and were posi- 

tive for the mecA gene. This finding is consistent 

with the results reported by Saenhom et al. who 

observed  similar  levels  of  methicillin  resistance 

(22). In contrast, Shrestha et al. found a lower prev- 

alence of mecA gene positivity (4). This difference 

highlights the variability in resistance patterns and 

emphasizes the need for ongoing surveillance and 

comparison across different studies. The presence of 

the mecA gene was strongly associated with methi- 

cillin resistance. Among all the isolates, only a few 

species were mecA-negative. However, this study 

found very few mecA-negative strains that were 

phenotypically resistant to methicillin. This could 

be due to a mechanism not dependent on penicil- 

lin-binding proteins, such as the overproduction of 

β-lactamase, or the presence of other low-affinity 

penicillin-binding proteins, which could explain this 

occurrence. In addition to the presence of the mecA 

gene in the vast majority of isolated strains, we found 

that a significant number of them were multidrug 

resistant. Chon et al. demonstrated that mecA-pos- 

itive CoNS strains possessed multidrug resistance 

genes (23). 

The PBP2a latex agglutination test shows low sen- 

sitivity and unsatisfactory performance with 20 iso- 

lates showing negative, the same poor performance 

was noted in the previous study by Chapin and Mus- 

gnug (24). The current study highlights the effec- 

tiveness of the mecA gene, the cefoxitin screen test, 

and the PBP2a test in detecting MRSA. While mecA 

offers the highest sensitivity, the cefoxitin screen's 

high sensitivity but low specificity raises concern 

about false-positive results. Combining these tests 

may improve diagnostic accuracy and guide appro- 

priate treatment strategies. 

The CoNS isolates showed varying degrees of 

susceptibility and resistance to the non-beta-lactam 

antibiotics tested, with particularly high resistance 

to gentamicin and erythromycin. These results are 

consistent with those reported by Al-Sultany and 

Al-Charrakh (25). However, our study revealed a 
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higher rate of resistance to tetracycline compared 

to their findings, which may be attributed to differ- 

ences in the sample size or the number of bacteri- 

al isolates analyzed. In contrast, our results differ 

from those of a study conducted in South Africa by 

Asante et al. who reported a gentamicin resistance 

rate of only 2.2% (26). Additionally, the resistance 

rate to levofloxacin in our study was similar to the 

report  by  Khan  et  al.  (27).  This  suggests a  con- 

cerning upward trend in resistance to fluoroquino- 

lones over time. However, the rate of resistance to 

clindamycin observed in our study was higher than 

that illustrated by Nicolosi et al. (28). Nicolosi and 

co-authors considered clindamycin as one of the an- 

tibiotics that could be used for treatment with a high 

success rate. 

The  study demonstrated that  vancomycin  and 

rifampin were the most effective antimicrobials 

against CoNS isolates. These findings suggest that 

these antimicrobial agents may be considered for 

empiric therapy in cases of CoNS-associated infec- 

tions in the hospital setting. The results are consis- 

tent with those of Asante et al., who also identified 

vancomycin as the most effective antimicrobial agent 

against CoNS isolates (11). Furthermore, our results 

are consistent with those of Ashagrie et al., who re- 

ported no resistance to vancomycin, confirming its 

status as the most effective antibiotic against CoNS 

(29). The observed decrease in susceptibility to pre- 

viously effective antimicrobial agents may be due to 

increased or cumulative use, as well as insufficient 

adherence to infection control practices within the 

studied hospitals. 

The study's results suggest that the antimicro- 

bial agents used are not recommended for initial 

empirical  therapy  against  CoNS  infections,  pos- 

sibly due to the overuse of these antibiotics in our 

country. 

This study has several limitations, including a 

small and geographically limited sample size, which 

may limit the generalizability of the findings. Addi- 

tionally, although mecA gene-positive CoNS were 

identified, other resistance mechanisms were not 

explored, and the reliance on phenotypic tests may 

have caused the misclassification of resistant isolates. 

The absence of genomic typing, biofilm analysis, and 

clinical outcome data further limits the understand- 

ing of strain spread, pathogenicity, and the impact on 

patient health. Future research should address these 

gaps  by  incorporating  molecular  typing,  biofilm 

characterization, and clinical correlation to enhance 

understanding of multidrug-resistant CoNS. 
 

 
 
CONCLUSION 

 
The study revealed that methicillin resistance in 

CoNS  was  alarmingly  high,  both  phenotypically 

and  genotypically,  with  increased  resistance rates 

to multiple classes of antibiotics. However, the iso- 

lates  remained  highly  susceptible  to  vancomycin 

and  rifampicin,  suggesting  that  these  antibiotics 

can still be considered viable empirical treatment 

options.  Given  the  increasing  incidence  of  CoNS 

as a significant cause of infection, there is a crit- 

ical need to focus on the identification, speciation, 

and resistance patterns of these isolates to improve 

patient management. In addition, the implementa- 

tion of regular active surveillance for multidrug-re- 

sistant CoNS will be essential to track changes in 

their epidemiology and antimicrobial susceptibility 

profiles. 
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