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ABSTRACT 

Background: Methicillinـresistant Staphylococcus. aureus (M.R.S.A) strains have emerged as an 

emerging worldwide healthcare problem, as well as Staphylococcus aureus is a prominent human 

pathogenic organism that causes a broad spectrum of diseases. It is essential to comprehend the 

allocation as well as the frequency of M.R.S.A in various medical specimens to direct antibacterial 

management initiatives as well as focused therapies. Objectives: The purpose of the present 

research was to examine the incidence as well as distribution of antibioticـresistant strains of S. 

aureus, including MRSA, that were isolated from a variety of medical samples obtained from 

hospitalizedـpatients inside DiyalaـIraq, including throatـswabs, urineـspecimens, woundـswabs, as 

well as burnـspecimens. Methods: A total of 301 medical specimens were gathered between 

September 2024 and January 2025. The VITEK2ـ automatedـsystem, as well as conventional 

microbiology methods, have been utilized to isolate, identify, as well as analyze for resistance to 

antibiotics among bacteria. Results: Out of the 301 clinical samples, 56 (18.60%) showed positive 

results for S.aureus, with the highest prevalence observed in throat swabs (21.05%) and burn 

samples (21.88%). Antimicrobial susceptibility testing revealed high rates of resistance to various 

antibiotic classes, including universal resistance (100%) against βـlactams (penicillins & 

cephalosporins). Macrolides (erythromycin) as well as lincosamides (clindamycin) also exhibited 

high resistance rates (78.6% as well as 73.2%, respectively), particularly in throat and wound 

isolates. Glycopeptides (vancomycin) demonstrated strong efficacy, with 100% susceptibility in 

throat as well as urine isolates, though worrisome intermediate resistance (28.6%) was detected in 

burn samples as well as full resistance (18.2%) in wound isolates. Fluoroquinolones (ciprofloxacin, 

levofloxacin) showed variable resistance (48.2% overall), with urine isolates displaying higher 

susceptibility (61.1%) but wound isolates exhibiting strong resistance (63.6%). Notably, lastـresort 

antibiotics (tigecycline, linezolid) remained 100% effective across all isolates.  

Conclusion: The epidemiological study of S.aureus, including M.R.S.A, in hospitalized individuals 

in DiyalaـIraq, is better understood thanks to the current research. The substantial threat this 

infection poses to the community's safety is highlighted through the widespread distribution of 

antibioticـresistant strains, the appearance of vancomycinـintermediate as well as resistantـisolates, 

as well as the coـexistence of many M.R.S.ـA lineages. 
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INTRODUCTION 

     Globally, Staphylococcus aureus is a 

common as well as adaptable bacterium that is 

a major contributor to infectionsـacquired in 

civilian environments as well as clinical 

settings [1],[2],[3]. This Gramـpositive bacteria 

is wellـknown for producing a broad spectrum 

of medical signs, including minorـinfections of 

the skinـtissues as well as softـtissues to serious 

invasive illnesses like necroticـpneumonia, 

bacteremia, as well as endocarditis[4],[5],[6] . 

      Methicillinـresistant Staphylococcus.aureus 

(M.R.S.A) species are now prevalent as well as 

spread quickly, providing serious obstacles for 

the successful treatment with antibiotics as well 

as infectionـmanagement strategies. This has 

developed into an important issue for the 

community [7],[8],[9].  Staphylococcus aureus 

that is susceptible to methicillin as well as 

other semiـsynthetic penicillins, including 

oxacillin as well as nafcillin, is known as 

M.R.S.A [10].  

       The main process that confers resistance to 

methicillin within S.aureus involves the 

acquisition of the mecAـgene, resulting in a 

modified penicillinـbindingـprotein (P.B.P.2a) 

with decreasedـaffinity for βـlactam 

antimicrobia[4],[11],[12]. Healthcareـassociated 

M.R.S.A (HAـMRSA) as well as 

communityـassociated M.R.S.A (CAـMRSA) 

are the two main epidemiology groups into 

which M.R.S.A strain may be generally 

divided. Although CAـMRSA is more 

frequently linked to infectious diseases in 

communities as well as seems to possess a 

different virulent profile, HAـMRSA is usually 

connected alongside medical centers such as 

hospitals as well as longـterm careـinstitutions, 

as well as can frequently be described by 

multidrugـsusceptibility [13],[14] .  M.R .S.A's 

worldwide expansion has proven to be a 

serious problem; reports of the infection have 

come from both industrialized as well as 

developing nations [15]. According to 

estimates, M.R.S.A causes more than 300.000 

healthcareـassociatedـinfections in the U.S each 

year, leading to significant death, 

complications, death, as well as financial 

impact [16],[17]. Similarly, in Europe, M.R.S.A 

has been identified as a leading cause of 

healthcareـassociated infections, with 

prevalence rates varying widely among 

different countries [18],[19]. M.R.S.A is 

frequently more common in poorer as well as 

middleـincome nations, which is indicative of 

difficulties with infection management, 

restricted availability of potent antibiotics, as 

well as inadequate diagnosis skills [4]. There 

were a few studies on the epidemiological basis 

of MRSA in Iraq. The majority of the 

publications have concentrated on certain areas 

or medical institutions. A comprehensive 

analysis conducted discovered that hospitalized 

patients in Iraq had an MRSA incidence 

ranging from 20% to 70%, underscoring the 

substantial burden of this infection in the 

nation. Nevertheless, little is known about the 

prevalence and patterns of antibiotic resistance 

of MRSA in several medical specimen 

resources, such as burn, wound, urine, as well 

as throat infections[20],[21]   .  It is essential to 

comprehend the spreading as well as frequency 

of M.R.S.A in diverse clinical specimens to 

direct antibacterial management initiatives as 

well as focused therapies. Determining the 

resistant profiling of M.R.S.An isolation can 

help design suitable treatment plans as well as 

guide empirical antibiotic therapy [22]. 

Additionally, describing the genetic diversity 

as well as the molecular epidemiology of 

M.R.S.A strain might offer important 

information on the dynamics of transmission as 

well as the appearance of new or dangerous 

clones in a particular area [15],[23],[24].   

    The purpose of the present research was to 

examine the incidence and distribution of 

antibioticـresistant strains of Staphylococcus 

aureus, involving MRSA, that were isolated 

from a variety of medical specimens obtained 
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from hospitalized patients in Diyalaـ Iraq, 

including throatـswabs, urineـspecimens, 

woundـswabs, as well as burnـspecimens. 

 

 

MATERIALS AND METHODS 

Specimens Collecting  

    This cross-sectional during the current 

research that carried out at Diyala city 

hospitals, Iraq, from December 2024 to April 

2025. A total of 301 clinical samples, including 

burnـwound swabs (n=32), woundـswabs 

(n=65), urineـswabs (n=109), as well as 

throatـswabs (n=95). After being aseptically 

collected, every specimen was brought to the 

microbiological lab for analysis, where 

collected from patients presenting with 

suspected Staphylococcus aureus infections. 

 

Bacterial Isolation and Identification 

     Throat swab samples were obtained by 

gently rubbing a sterile cotton-tipped swab 

against the posterior pharynx and tonsil areas. 

Urine samples were collected as clean-catch 

mid-stream specimens. Wound samples were 

acquired by swabbing the exudates or tissue 

from the infected site, while burn samples were 

obtained by swabbing the affected burn area. 

Each of the specimens went through processing 

right away for bacterium isolation as well as 

designation after being delivered to the 

microbiological lab in suitable, sterilized 

containers. MannitolـSaltـAgar (M.S.A), a 

selective as well as differentialـmedium for 

staphylococci isolation, was used to 

cultivateـmedical specimens. For 24 hours, 

plates were incubated at 37°C. The existence of 

clusters of Gramـpositive cocci, which are 

indicative of Staphylococcus species, was 

confirmed by Gramـstaining colonies that 

displayed typical morphological features such 

as goldenـyellow coloring or yellowـzones on 

M.S.A [25]. 

For definitive identification of the 

Staphylococcus isolates, the VITEK2ـ  

automatedـsystem (bio.MérieuxـFrance) was 

utilized. This platform performs a series of 

biochemical tests, including coagulase 

production, catalase activity, and carbohydrate 

utilization patterns, for differentiation of 

Staphylococcus aureus from other 

staphylococcal species. Isolates confirmed as 

coagulaseـpositive were identified as 

Staphylococcus aureus [26]. 

Antimicrobial Susceptibility Testing: 

     The VITEK 2 system was used to conduct 

antibacterial resistance examination by the 

Clinical & LaboratoryـStandards 

Institute'sـrecommendations [27],[28]. Several 

antibacterial medications, such as penicillins, 

Cephalosporins, glycopeptides, 

aminoglycosides, macrolides, tetracyclines, 

Fluoroquinolones, as well as others, have been 

utilized to assess the resistance profiling of the 

Staphylococcus aureus isolates. The C.L.S.I 

breakpoints were utilized to interpret data to 

determine susceptibility (S), intermediary (I), 

or resistance (R). 

EthicalـConsideration : 

     The Ethics Studies Commission of 

AlـQadisiyahـUniversity's MedicineـCollege 

gave its approval to the researchers’ 

methodology. Additionally, everyone who 

participated, as well as the controllers, gave 

verbal understanding permission. 

 

RESULTS 
Bacterial isolation 

     The Staphylococcus aureus was isolated 

from 301 clinical specimens from various 

sources, including throat swabs (95 samples), 

urine (109 samples), wounds (65 samples), and 

burns (32 samples).  The bacterial isolation 

of Staphylococcus aureus was performed using 

selectiveـmedium (MannitolـSaltـAgar (M.S.A), 

which is differential for S.aureus due to its 

ability to ferment mannitol, producing 

yellowـcolonies.   This step ensured the 
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preferential growth of staphylococci while 

inhibiting other microbiota. Suspect colonies 

exhibiting typical morphology (goldenـyellow 

pigmentation on bloodـagar or yellowـzones on 

M.S.A) were further purified as well as 

subjected to Gramـstaining, revealing 

Gramـpositive cocci in clusters as shown in   

Figure )1(.  For definitive identification, the 

isolates were analyzed using the VITEK2ـ 

automatedـsystem, a widely recognized 

platform for microbialـidentification as well as 

antibacterialـsusceptibility testing. The 

VITEKـsystem employs a series of 

biochemicalـtests, including 

coagulaseـproduction, catalaseـactivity, as well 

as carbohydrateـutilization patterns, to 

differentiate S.aureus from other staphylococci. 

Coagulaseـpositive isolations have been 

confirmed as S.aureus, ensuring high 

specificity in the results.  

 
Figure (1): Cultural characteristic of Staphylococcus aureus on MannitolـSaltـAgar (MSA) 

Show In Yellow Colonies. 

 

Staphylococcus aureus Frequency in Clinical 

Samples 

     The results of Staphylococcus 

aureus frequency across various clinical 

specimens (throat, urine, wound, and burn 

samples) revealed a prevalence rate of 18.60% 

(56 out of 301 tested samples).  Among the 

individual sources, throat samples exhibited the 

highest number of positive isolates (20 out of 

95, 21.05%), closely followed by burn samples 

(7 out of 32, 21.88%), these two sources may 

be more conducive to Staphylococcus 

aureus colonization or infection compared to 

others. Urine and wound samples showed 

slightly lower prevalence rates, with 16.51% 

(18 out of 109) and 16.92% (11 out of 65), 

respectively.   The findings showed no 

statistical significance association among the 

medical specimen's a resource as well as the 

probability of S.aureus positive   results, with a 

Pـvalue of 0.82 as well as a Chiـsquare statistic 

(χ²) of 1.03 with three levels of independence.   

This suggests that instead of resulting from 

intrinsic variations in a specimen resources, the 

noticed variances in frequency levels are 

probably the result of randomized fluctuation. 

as show in Table (1) and Figure (2). 

Table (1) The prevalence of Staphylococcus aureus from clinical infectious specimens. 
 

Source No. of Tested Samples No. of Positive Isolates Prevalence (%) 

Throat 95 20 21.05 

Urine 109 18 16.51 

Wound 65 11 16.92 

Burn 32 7 21.88 

Total 301 56 18.60 
Chi-square test: χ² = 1.03, Degrees of freedom df = 3, p-value = 0.82. 
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Figure (2): Histogram shows prevalence of Staphylococcus aureus from clinical infectious 

specimens. 

 

AntibacterialـSusceptibilityـTest (A.S.T) 

results 

     The VITEK2ـ automatedـsystem, an 

accurate foundation for detecting bacteria as 

well as antimicrobialـresistant characterization, 

was utilized to conduct antibioticـ susceptibility 

testing in this investigation. The data were 

interpreted by the criteria provided by Clinicals 

as well as LaboratoryـStandardsـInstitute 

(C.L.S.I).  A total of 56 Staphylococcus aureus 

isolates from burnـswabs (7), woundsـswabs 

(11), urineـspecimens (18), as well as 

throatـswabs (20) were included during 

analysis. Concerning resistant patterns were 

shown by classifying the susceptibilityـprofiles 

for each antimicrobial class as susceptible (S), 

intermediate (I), or resistant (R), as shown in 

tables (2) through (6). The inefficiency of 

βـlactams, which include Cephalosporins as 

well as penicillins, was highlighted by the 

observation of universal resistance (100%) to 

these first-line antibiotics. 

      Additionally, lincosamides (clindamycin) 

and macrolides (erythromycin) showed 

substantial resistance rates (78.6% and 73.2%, 

respectively), especially in isolates from the 

neck and wounds, where resistance approached 

100%. Although concerning intermediate 

resistance (28.6%) was found in burn samples 

and complete resistance (18.2%) in wound 

isolates, indicating developing tolerance, 

glycopeptides (vancomycin) showed 

remarkable effectiveness, with 100% 

susceptibility in throat and urine isolates. Total 

resistance to Fluoroquinolones (ciprofloxacin, 

levofloxacin) was 48.2%; urineـisolates were 

more resistant (61.1%), whereas woundـisolates 

had the most resistance (63.6%). Notably, all 

isolates showed 100% efficacy with lastـresort 

antimicrobial (tigecycline, linezolid), 

confirming their use in treating infections that 

are extensively drugـresistant (XDR) as well as 

multidrugـresistant (MDR). Mechanisms of 

resistance have been expanded by statistical 

studies.   

      A chiـsquare test (χ²=5.82, df=3, P=0.12) 

revealed no Noneـstatistically significant 

relationship among the MDRـXDR frequencies 

as well as the specimen's resource (burnـswap, 

woundـswap, urineـspecimen, or 

throatـswap), indicating that resistance is 

broad rather than sourceـdependent. Summary 

information, nevertheless, showed glaring 

differences: woundـisolates from other 

resources were 8085.7ـ% MDR/XDR, whereas 

100% were. Fisher'sـexactـtest revealed no 

Noneـstatistically significant relationship 

between urineـisolates as well as 

woundـisolates (P=0.29); however, the high 

total MDR/XDR burden of 85.7% highlights a 

serious public health issue. Just 14.3% of the 

isolates were nonـMDR, whereas 57.1% of the 

resistance categorization was MDR (three to 

five antibiotic classes), as well as 28.6% XDR 

(six or more classes),  Table  6 and  Figure 3. 
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Table (2): Antibiotic susceptibility profiles in Burn isolates. 

AntimicrobialـCl

ass 

AntimicrobialـAgent Susceptible.(S) Intermediate.(I) Resistant .(R) 

Penicillin’s 

  

Oxacillin 0 (0%) 0 (0%) 7 (100%) 

Benzylpenicillin 0 (0%) 0 (0%) 7 (100%) 

Cephems 

  

Cefotaxime 0 (0%) 0 (0%) 7 (100%) 

Ceftriaxone 0 (0%) 0 (0%) 7 (100%) 

Glycopeptides Cefepime 0 (0%) 0 (0%) 7 (100%) 

Lipoglycopeptid

es 

Vancomycin 
5 (71.43%) 2 (28.57%) 0 (0%) 

Aminoglycosides Teicoplanin 5 (71.43%) 0 (0%) 2 (28.57%) 

Macrolides Gentamicin 4 (57.14%) 0 (0%) 3 (42.86%) 

Tetracycline 

  

  

Erythromycin 2 (28.57%) 0 (0%) 5 (71.43%) 

Tetracycline 2 (28.57%) 0 (0%) 5 (71.43%) 

Tigecycline 7 (100%) 0 (0%) 0 (0%) 

Fluoroquinolone

s 

  

  

Doxycycline 2 (28.57%) 0 (0%) 5 (71.43%) 

Ciprofloxacin 4 (57.14%) 0 (0%) 3 (42.86%) 

Levofloxacin 
4 (57.14%) 0 (0%) 3 (42.86%) 

Lincosamides Moxifloxacin 5 (71.43%) 0 (0%) 2 (28.57%) 

Folate pathway 

antagonists 

Clindamycin 
0 (0%) 0 (0%) 7 (100%) 

Ansamycin Trimethoprim-

sulfamethoxazole 
2 (28.57%) 0 (0%) 5 (71.43%) 

Oxazolidinones 

  

Rifampicin 4 (57.14%) 0 (0%) 3 (42.86%) 

Linezolid 7 (100%) 0 (0%) 0 (0%) 

 

Table (3): Antibiotic susceptibility profiles in Throat swab isolates.  

Antimicrobial Class Antimicrobial Agent 
Susceptible 

(S) 

Intermediate 

(I) 

Resistant 

(R) 

Penicillin’s 

  

Oxacillin 0 (0%) 0 (0%) 20 (100%) 

Benzylpenicillin 0 (0%) 0 (0%) 20 (100%) 

Cephems 

  

Cefotaxime 0 (0%) 0 (0%) 20 (100%) 

Ceftriaxone 0 (0%) 0 (0%) 20 (100%) 

Glycopeptides Cefepime 0 (0%) 0 (0%) 20 (100%) 

Lipoglycopeptides Vancomycin 20(100%) 0 (0%) 0 (0%) 

Aminoglycosides Teicoplanin 16 (80%) 0 (0%) 4 (20%) 

Macrolides Gentamicin 20 100%) 0 (0%) 0 (0%) 

Tetracyclines 

  

  

Erythromycin 0 (0%) 0 (0%) 20 (100%) 

Tetracycline 8 (40%) 0 (0%) 12 (60%) 

Tigecycline 20(100%) 0 (0%) 0 (0%) 

Fluoroquinolones 

  

  

Doxycycline 16 (80%) 0 (0%) 4 (20%) 

Ciprofloxacin 16 (80%) 4 (20%) 0 (0%) 

Levofloxacin 16 (80%) 4 (20%) 0 (0%) 

Lincosamides Moxifloxacin 12 (60%) 0 (0%) 8 (40%) 

Folate pathway antagonists Clindamycin 4 (20%) 0 (0%) 16 (80%) 

Ansamycin Trimethoprim-

sulfamethoxazole 4 (20%) 0 (0%) 16 (80%) 

Oxazolidinones 

  

Rifampicin 4 (20%) 0 (0%) 16 (80%) 

Linezolid 20(100%) 0 (0%) 0 (0%) 
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Table (4): Antibiotic susceptibility profiles in wound isolates.  

Antimicrobial Class Antimicrobial Agent 
Susceptible 

(S) 
 

Intermedia

te (I) 
Resistant (R) 

Penicillin’s 

  

Oxacillin 0 (0%)    0 (0%) 11 (100%) 

Benzylpenicillin 0 (0%)  0 (0%) 11 (100%) 

Cephems 

  

Cefotaxime 0 (0%)  0 (0%) 11 (100%) 

Ceftriaxone 0 (0%)  0 (0%) 11 (100%) 

Glycopeptides Vancomycin 9 (81.81%)  0 (0%) 2 (18.18%) 

Lipoglycopeptides Teicoplanin 9 (81.81%)  0 (0%) 2 (18.18%) 

Aminoglycosides Gentamicin 4 (36.36%)  0 (0%) 7 (63.63%) 

Macrolides Erythromycin 0 (0%)  0 (0%) 11 (100%) 

Tetracyclines 

  

  

Tetracycline 0 (0%)  0 (0%) 11 (100%) 

Tigecycline 11 (100%)  0 (0%) 0 (0%) 

Doxycycline 2 (18.18%)  0 (0%) 9 (81.81%) 

Fluoroquinolones 

  

  

Ciprofloxacin 4 (36.36%)  0 (0%) 7 (63.63%) 

Levofloxacin 4 (36.36%)  0 (0%) 7 (63.63%) 

Moxifloxacin 4 (36.36%)  0 (0%) 7 (63.63%) 

Lincosamides Clindamycin 0 (0%)  0 (0%) 11 (100%) 

Folate pathway 

antagonists 

Trimethoprim-

sulfamethoxazole 
2 (18.18%)  0 (0%) 9 (81.81%) 

Ansamycin Rifampicin 2 (18.18%)  0 (0%) 9 (81.81%) 

Oxazolidinones Linezolid 0 (0%)  0 (0%) 11 (100%) 

 

Table (5): Antibiotic susceptibility profiles in urine isolates.  

Antimicrobial Class Antimicrobial Agent Susceptible (S) Intermediate (I) Resistant (R) 

Penicillin’s 

  

Oxacillin 0 (0%) 0 (0%) 18 (100%) 

Benzylpenicillin 0 (0%) 0 (0%) 18 (100%) 

Cephems 

  

  

Cefotaxime 0 (0%) 0 (0%) 18 (100%) 

Ceftriaxone 0 (0%) 0 (0%) 18 (100%) 

Cefepime 0 (0%) 0 (0%) 18 (100%) 

Glycopeptides Vancomycin 18 (100%) 0 (0%) 0 (0%) 

Lipoglycopeptides Teicoplanin 18 (100%) 0 (0%) 0 (0%) 

Aminoglycosides Gentamicin 18 (100%) 0 (0%) 0 (0%) 

Macrolides Erythromycin 14 (77.77%) 0 (0%) 4 (22.22%) 

Tetracycline’s 

  

  

Tetracycline 18 (100%) 0 (0%) 0 (0%) 

Tigecycline 18 (100%) 0 (0%) 0 (0%) 

Doxycycline 18 (100%) 0 (0%) 0 (0%) 

Fluoroquinolones 

  

  

Ciprofloxacin 11 (61.11%) 7 (38.88%) 0 (0%) 

Levofloxacin 11 (61.11%) 7 (38.88%) 0 (0%) 

Moxifloxacin 14 (77.77%) 0 (0%) 4 (22.22%) 

Lincosamides Clindamycin 7 (38.88%) 0 (0%) 11 (61.11%) 

Folate pathway antagonists Trimethoprim-

sulfamethoxazole 14 (77.77%) 0 (0%) 4 (22.22%) 

Ansamycin Rifampicin 14 (77.77%) 0 (0%) 4 (22.22%) 

Oxazolidinones Linezolid 18 (100%) 0 (0%) 0 (0%) 

     

 



Medical Science Journal for Advance Research,   Vol. 6, No. 3, September 2025 

 

MSJAR Page 8   Copyright © The Author(s) 

Table (6) Antimicrobial Resistance pattern (n=56 Isolates). 

Antimicrobial Class Antimicrobial Agent 
Susceptible 

(S) 

Intermediate 

(I) 
Resistant (R) 

Penicillin’s 

  

Oxacillin 0 (0%) 0 (0%) 20 (100%) 

Benzylpenicillin 0 (0%) 0 (0%) 20 (100%) 

Cephems 

  

Cefotaxime 0 (0%) 0 (0%) 20 (100%) 

Ceftriaxone 0 (0%) 0 (0%) 20 (100%) 

Glycopeptides Cefepime 0 (0%) 0 (0%) 20 (100%) 

Lipoglycopeptides Vancomycin 20 (100%) 0 (0%) 0 (0%) 

Aminoglycosides Teicoplanin 16 (80%) 0 (0%) 4 (20%) 

Macrolides Gentamicin 20 (100%) 0 (0%) 0 (0%) 

Tetracyclines 

  

  

Erythromycin 0 (0%) 0 (0%) 20 (100%) 

Tetracycline 8 (40%) 0 (0%) 12 (60%) 

Tigecycline 20 (100%) 0 (0%) 0 (0%) 

Fluoroquinolones 

  

  

Doxycycline 16 (80%) 0 (0%) 4 (20%) 

Ciprofloxacin 16 (80%) 4 (20%) 0 (0%) 

Levofloxacin 16 (80%) 4 (20%) 0 (0%) 

Lincosamides Moxifloxacin 12 (60%) 0 (0%) 8 (40%) 

Folate pathway antagonists Clindamycin 4 (20%) 0 (0%) 16 (80%) 

Ansamycin 

Trimethoprim-

sulfamethoxazole 
4 (20%) 0 (0%) 16 (80%) 

Oxazolidinones 

  

Rifampicin 4 (20%) 0 (0%) 16 (80%) 

Linezolid 
20 (100%) 0 (0%) 0 (0%) 

Chiـsquare Test for MDR/XDR Distribution: χ²=5.82, d.f=3, Pـvalue=0.12 (N .S) . 

 

 

 
Figure (3): Histogram show the prevalence of Antibacterial Resistance pattern (n=56 

Isolations). 
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DISCUSSION     

    The results of the present research serve as 

important light on the prevalence of 

methicillin-resistant Staphylococcus aureus 

(MRSA) and other Staphylococcus aureus 

among hospitalized patients in Diyala, Iraq. 

The study's total Staphylococcus.Aureus 

prevalence of 18.60% is in line with data from 

other areas, highlighting the pathogen's 

importance as a primary contributor to 

infections acquired in the community and 

clinical settings [1],[2],[3],[4]. Therapeutic 

choices for S.aureus infections are limited due 

to the elevated prevalence of antimicrobial 

resistance, especially against βـlactams, 

macrolides, also lincosamides. This study's 

universal resistance (100%) to β-lactams, such 

as cephems and penicillins, is consistent with 

the global trend of rising MRSA.A prevalent, 

which has been extensively documented in 

both wealthy as well as developing nations. 

[4],[5],[12],[28]. Methicillin resistance within 

Staphylococcus aureus is mostly conferred via 

the acquisition of the mecAـgene, which 

encodes a modified penicillinـbinding protein 

(P.B.P.2a) with decreased affinity for βـlactam 

antimicrobial. [4],[29]. Worrying are the 

elevated incidences of susceptibility to 

lincosamides (clindamycin, 73.2%) as well as 

macrolides (erythromycin, 78.6%), especially 

in isolates from the neck as well as wounds, 

where resistance approached 100% [6],[30].  

The co-occurrence of MRSA and 

macrolide/lincosamide resistance has been 

extensively described in other countries, as 

well as our susceptibility patterns are in line 

with other studies. [18],[28],[31]. The 

development of different resistant genes, such 

as erm well as msr, that may be carried on 

mobile genetic elements as well as speed up the 

spread of multidrugـresistant strains, is 

frequently the mechanism behind coـresistance 

to these antibioticـclasses [4],[14],[29],[31].  

     Glycopeptides (vancomycin), on the other 

hand, showed excellent effectiveness, 

exhibiting 100% resistance in isolates from the 

throat as well as urine. Vancomycin is regarded 

as a last-resort antibiotic for the treatment of 

MRSA infections; thus, the finding of 

concerning intermediate resistance (28.6%) in 

burn specimens as well as complete resistance 

(18.2%) in wound isolates is quite concerning 

[4],[32]. Vancomycin-intermediate and -

resistant Staphylococcus aureus (VISA and 

VRSA) strains have been documented to have 

emerged worldwide, which presents a major 

problem for doctors as well as emphasizes the 

necessity of increased monitoring as well as the 

creation of alternate treatment approaches 

[4],[18]. Various healthcare facilities may have 

various selective strains and transmission 

dynamics, which could explain the variable 

resistance patterns seen for fluoroquinolones 

(ciprofloxacin, levofloxacin), with urine 

isolates showing higher susceptibility (61.1%) 

but wound isolates showing strong resistance 

(63.6%).  

     S. aureus fluoroquinolone resistance is 

frequently linked to mutations in the 

topoisomerase genes (gyrA, gyrB, parC, and 

parE), which can be obtained by horizontal 

gene transfer as well as clonal proliferation 

[33]. Interestingly, the antimicrobial agents 

used as a last option, including linezolid and 

tigecycline, were 100% effective against every 

isolate in our investigation. This research 

supports the use of these antibiotics in the 

treatment of extensively drug-resistant (XDR) 

and multidrug-resistant (MDR) Staphylococcus 

aureus infections, which are becoming more 

commonplace globally [2],[16],[20]. To stop 

the ongoing creation and expansion of 

resistance, it is imperative that these treatment 

choices be preserved and used sparingly within 

the framework of antimicrobial stewardship 

initiatives. This study's statistical analysis 

showed no significant correlation between the 

MDR/XDR prevalence and the sample source 

(burn, wound, urine, or throat), indicating that 
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resistance is general rather than source-

dependent. This result is in line with the 

worldwide spread of MRSA strains, which can 

be explained by a number of things, such as the 

pathogens' capacity to colonize multiple body 

sites, the spread of resistant clones both inside 

and between healthcare facilities and the 

general public, and the selective pressure 

brought on by the overuse and abuse of 

antibiotics [33],[34]. Descriptive data did, 

however, draw attention to sharp differences: 

100% of wound isolates were MDR/XDR, 

whereas 80–85.7% were from other sources. 

This finding highlights the serious public 

health risk that MRSA poses for wound 

infections, which are frequently linked to high 

rates of morbidity, extended hospital stays, as 

well as higher medical expenses [11]. The 

urgent need for focused treatments to slow the 

spread of these hard-to-treat illnesses is further 

highlighted by the high MDR/XDR burden 

(85.7% overall).  

      The results of this study highlight the 

serious public health threat that methicillin-

resistant strains of Staphylococcus aureus 

represent to the hospitalized patient population 

in Diyala, Iraq. The growth of vancomycin-

intermediate and -resistant strains, the high 

frequency of isolates resistant to antibiotics, 

and the extensive spread of multidrug-resistant 

clones underscore the necessity of tackling this 

problem from several angles[34]. To 

effectively treat S. aureus infections in the area, 

comprehensive antimicrobial stewardship 

programs, improved infection control 

measures, and the creation of innovative 

therapeutic approaches are essential. A deeper 

comprehension of the local epidemiology and 

the creation of focused treatments can also be 

facilitated by enhancing surveillance activities, 

developing diagnostic skills, and encouraging 

cooperative research. Additionally, the results 

of this study highlight the need of putting strict 

infection control procedures into place, 

especially in high-risk environments like burn 

and wound units where the prevalence of 

MDR/XDR S. aureus is higher. Healthcare 

institutions may assist stop the spread of these 

resistant strains by implementing measures 

including hand hygiene, environmental 

cleaning, and the prudent use of personal 

protective equipment. To sum up, this study 

offers important new information about the 

prevalence of MRSA and other Staphylococcus 

aureus among hospitalized patients in Diyala, 

Iraq. This disease poses a serious threat to 

public health, as evidenced by the high 

frequency of antibiotic-resistant strains, the 

appearance of vancomycinـintermediate as well 

as  resistant isolates, and the extensive spread of 

multidrug-resistant clones. To effectively treat 

Staphylococcus aureus infections in the area, a 

thorough, multimodal strategy including 

improved infection control practices, 

antimicrobial stewardship, as well as the 

creation of innovative therapeutic approaches 

would be needed [1],[36],[37]. 

 

CONCLUSION 

     This study provides a comprehensive 

evaluation of the prevalence and antimicrobial 

resistance patterns of Staphylococcus aureus, 

including methicillin-resistant strains (MRSA), 

among hospitalized patients in Diyala 

Province, Iraq. The overall prevalence rate of 

18.60%, with the highest detection in throat 

and burn specimens, demonstrates the 

organism’s broad clinical distribution. 

Statistical analysis revealed no significant 

association between specimen type and 

isolation frequency (χ²(3) = 1.03, p = .82), 

suggesting a non-source-specific pattern of 

colonization or infection. Of greater concern is 

the substantial burden of antimicrobial 

resistance. Universal resistance (100%) to β-

lactams was observed across all isolates, while 

high resistance to macrolides and 

lincosamides—particularly in wound and throat 

isolates—further limits treatment options. 

Although glycopeptides such as vancomycin 
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showed overall efficacy, the emergence of 

intermediate resistance (28.6%) in burn 

samples and full resistance (18.2%) in wound 

isolates raises serious therapeutic challenges. 

Notably, all isolates remained fully susceptible 

to last-resort agents, linezolid and tigecycline. 

Multidrug resistance was prevalent in 85.7% of 

isolates, with no statistically significant 

association between resistance classification 

(non-MDR, MDR, or XDR) and specimen 

source (χ²(3) = 5.82, p = .12). This widespread 

resistance pattern—regardless of clinical 

source—underscores the need for robust, cross-

cutting strategies that include strengthened 

antimicrobial stewardship programs, enhanced 

infection control practices, and active 

surveillance systems. The findings highlight an 

urgent call for coordinated clinical and public 

health interventions to mitigate the spread of 

highly resistant S. aureus strains and preserve 

the efficacy of remaining therapeutic options. 
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