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Staphylococcus aureus is a human pathogen causing 

diseases ranging from minor skin and soft tissue infections 

to life-threatening sepsis [1]. It leads to increasing hospital 

and healthcare costs [2]. All these hospital-associated 

infections [3] and community associated infections [4] are 

caused by the bacterium. MRSA was initially reported in the 
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Staphylococcus aureus is a versatile bacterium that causes a wide range of diseases in 

humans and animals. Objective: To determine the occurrence and antibiotic sensitivity 

pro�les of Methicillin-Resistant Staphylococcus aureus (MRSA) isolates directly from the 

clinical samples. Methods: Individuals from various subgroups of the District Peshawar 

provided three different clinical specimens that are pus, body �uids and blood. Plasma, 

Macconkey and Cysteine Lactose Electrolyte De�cient agar (CLED) agar were used to prepare 

each specimen in the usual method. Gram staining test, catalase, and coagulase were used to 

identify and con�rm S. aureus. The conventional "Kirby-Bauer disc" diffusion method was used 

to con�rm MRSA antibiotic resistance patterns to several antibiotics. Results: A maximum of 

750 diagnostic samples were evaluated and 50 (6.37%) were found to be positive for MRSA, 

with 33 (72%) coming from pus samples, 9 (19%) from �uid samples, and 6 (12%) from blood 

samples. Males had a higher prevalence of MRSA strains (69%) than females (31%). Most MRSA 

strains were completely resistant to different type of antibiotics e.g. penicillin, oxacillin, and 

ampicillin, while remaining completely susceptible to linezolid, teicoplanin, & vancomycin. 

Other anti-microbials to which MRSA strains were resistant are ceftriaxone (78.88%), cefoxitin 

(65.55%), erythromycin (83.33%), clindamycin (72.22%), co-amoxiclav (76.66%), fusidic acid 

(67.77%), and gentamycin (83.33%) (74.4%). Conclusions: This study found that the frequency 

of MRSA in Pakhtunkhwa is lower in comparison to that reported in other regions of Pakistan. 

Moreover, because MRSA is multi-drug-resistant, culture sensitivity testing should be 

conducted to determine the best antibiotic to use to treat MRSA infection.
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United Kingdom in 1961 [5], and it has become more 

prevalent since then, presenting a signi�cant diagnostic 

challenges [6]. "Methicillin-resistant" strains of S. aureus 

currently account for more than half of all S. aureus 

infections. Many infection sites have been linked to it, 

including the bones joints, bones, lungs, and the urinary 
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For Methicillin Resistance Detection: MRSA was identi�ed 

using an oxacillin screening plate in accordance with 

National Committee for Clinical Laboratory Standards 

(NCCLS). With the use of sterile swabs, a suspension 

equivalent to 0.5 McFarland standards was inoculated 

smoothly on the surface of the Mueller-Hinton agar plate 

(Oxoid-UK) containing 4% of NaCl and 6g/mL of oxacillin. 

Every one of the plates was incubated overnight for 24 

hours at 35°C. The isolates were recognized as oxacillin or 

methicillin-resistant after showing signs of growth (>1 

colonies).

Testing for Antibiotic Susceptibility: The Kirby-Bauer disc 

diffusion method was used to verify MRSA antibiotic 

resistance patterns to several antibiotics. Muller-Hinton 

agar was prepared and sterilized in autoclave for 15 minutes 

at 121°C. To ensure sterility, 25 mL of media was placed onto 

90mm sterile Petri dishes and then incubated at 37°C for 

overnight. Antimicrobial sensitivity was tested for all 

clinical isolates of MRSA using standard doses of 

“ampicill in, co-amixoclav, penicill in, ceftriaxone, 

erythromycin, oxacillin, clindamycin fusidic acid, linezolid, 

cefoxitin, gentamycin teicoplanin, and vancomycin”. After 

an 18-hour incubation period at 37°C, the plates were 

analyzed for zones of inhibition and classi�ed as resistant, 

moderate, or sensitive, according to the national council 

for controlling lab guidelines.
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bladder [7]. It can also cause bacteremia, which can result 

in endocarditis and osteomyelitis [7]. Body's skin and soft 

tissues are greatly affected by MRSA.  Due to some genetic 

adaptations in MRSA, it has the ability to resist the large 

number of antibiotics such as β-lactams [8]. MRSA has 

increasingly received a lot of attention in the media. MRSA 

was termed the "superbug" by the American press in 2005 

as it caused more deaths than AIDS [9]. In Trinidad, MRSA 

has shown complete resistance to erythromycin, 

gentamycin, penicillin, ceftriaxone and ampicillin [10]. In 

various Latin American nations, like Mexican (penicillin & 

oxacillin), Brazil (penicillin), & Chilean (penicillin), similar 

�ndings were observed for penicillin and oxacillin among 

MRSA (oxacillin & penicillin) [11]. MRSA is becoming 

increasingly common around the world. More than half of all 

suppurative skin infections in 11 US metropolitan locations 

were caused by community associated MRSA [12]. In 2002, 

a published study revealed the prevalence of MRSA in some 

of Pakistan's big cities, such as Karachi (57%), Lahore (61%), 

Rawalpindi (46 %), Sukkur (2 %), Quetta (26 %), Azad 

Kashmir (32 %), and Peshawar (36%) [13]. In several of these 

cities, such as Karachi (43% in 2007 and 38.6% in 2010) [14]  

and Lahore (27.77% and 34.7%) [14], following studies, 

indicated a considerable decline in MRSA prevalence. The 

frequency of MRSA in District Peshawar was established, 

and the anti-microbial resistance of MRSA isolated from 

blood, pus, and �uids was tested. In comparison to previous 

publications, these �ndings suggest a decreased 

prevalence rate of MRSA in Peshawar.

M E T H O D S

Samples such as pus, bodily �uid, & blood were obtained 

and sent to the microbiological section of the city 

Laboratory Peshawar, Pakistan, between October 2018 and 

September 2019.  The 750 total samples were processed 

for MRSA isolation from patients across the Peshawar 

District. A proforma was �lled out when taking blood 

samples to obtain the heath information from all the 

candidates and consents were signed. In order to culture 

the blood samples, different growth media were selected 

e.g. MacConkey agar, Blood agar as well as Cysteine 

Lactose Electrolyte De�cient agar (CLED). By using the 

sterile inoculating loop, each sample was inoculated on 

different selected Medias. The incubation temperature of 

37 °C for 24 hours was given to grow the bacterial colonies. 

Standard operational procedures were used to further 

process positive samples for identi�cation. After that 

Gram-negative bacteria and gram-positive bacteria were 

differentiated by the use of gram staining. Chemical 

studies, such as the catalase and coagulase tests, were 

used to establish the presence of Staphylococcus aureus.

R E S U L T S

The Prevalence of MRSA in District Peshawar Between has 

been observed from October 2018 to September 2019. For 

MRSA isolation, the examination of 750 speci�c clinical 

samples was carried out.  A total of 50 samples (6.37%) 

were tested positive for MRSA Table 1. As a result, 32 (67%) 

of the 50 positive MRSA samples belonged to males, 

whereas 15(32%) belonged to females. 36(72%) of the MRSA 

positive samples occurred from pus tests, 9 (19%) from 

�uids, and 6 (12%) from blood samples. 

MRSA +ve Males Females pus �uids blood 

50 32(70%) 15 (32%) 33 (72%) 9 (19%) 6 (12%)

Table 1: MRSA Isolates Distribution

MRSA Antibiotic Susceptibility Pro�le: “Total resistance 

to oxacillin, ampicillin, and penicillin was shown in all MRSA 

isolates, while complete sensitivity to vancomycin, 

teicoplanin,  and l inezol id  was obser ved”.  Other 

antimicrobials resistant to these MRSA strains were 

Ceftriaxone (88.88%), Cefoxitin (65.55%), Erythromycin 

(83.33%), Clindamycin (72.22%), Co-Amoxiclav (76.66%), 

Fusidic acid (67.77%), and Gentamycin (73.22%) (Table 2).
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penicillin), and Brazil (penicillin) [15]. Ampicillin resistance 

has been documented at a high level in Nepal and India [19]. 

The aminoglycoside, gentamycin had weak effectiveness 

on MRSA, with 73% resistance. Other parts of Pakistan have 

shown varying degrees of gentamycin resistance, 

including Karachi (96%), Pakistan Institute of Medical 

Sciences hospital Islamabad (100%), Kohat (67%) and 76% 

in Islamabad [14]. Ceftriaxone, a 3rd generation 

cephalosporin antibiotic, has a signi�cant degree of 

resistance (78.88%) in the present study, which is higher 

than the 45% found in Karachi [20], but lower than that 

found in Trinidad and Tobago, where MRSA is entirely 

susceptible to ceftriaxone. The antibiotics of 2nd 

generation cephalosporin, such as Ceftriaxone has a 

signi�cant degree of resistance (78.88%) in the present 

study, which is higher than the 45% found in Karachi, but 

lower than that found in Trinidad, where MRSA is entirely 

susceptible to ceftriaxone [11]. The considerable 

resistance of MRSA to Fusidic acid (66.66%) has been 

observed more than 20% in Islamabad and 2% in Karachi 

[18], however, it is less than the previous reports (95.7%) in 

Riyadh Saudi Arabia”. In most countries, therefore, fusidic 

acid is the medication of choice [11]. Clindamycin 

resistance is seen in 71% of MRSA strains. A stronger 

resistance (98.5%) to a lincosamide antibiotic has been 

documented in Karachi. However, in the United Kingdom 

(18%) and Russia, there is less resistance (27%) [24]. The 

overall prevalence of MRSA is greater in males 32 out of 50 

(70%) than in females 15 out of 50, according to the current 

study is 32%. In Peshawar, Rahman et al., found a higher 

incidence of MRSA in men (59%) than females (42%) in 2009 

[13]. Males have an increased rate of MRSA prevalence than 

females, according to Tiemersma et al. [25], however girls 

14/25 (60.86%) had a greater rate of MRSA prevalence than 

males 9/25 (39.13%) in India, according to S. Sharma and A. 

Mall. Most MRSA infections were detected in pus samples 

(72%) while the lowest level of MRSA strains was found in 

blood samples (12%). India, European countries, and 

Pakistan have all shown similar �ndings [26]. For such 

preventive and control of MRSA infections, preventive 

measures should be implemented. "Cleanliness comes 

second only to Godliness." Hands should be cleansed with 

soap on a regular basis and the environment should be 

maintained clean. Self-medication should be discouraged, 

and the mob should be made aware of the situation. For 

MRSA infections, appropriate antibiotic susceptibility 

tests should be performed. “Colonized/infected patients 

should be isolated” and treated accordingly. In this study, 

linezolid, teicoplanin, and vancomycin had the best 

chemotherapeutic activity against MRSA infections, with 

their limited use of antibiotic susceptibility tests 
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In comparison to earlier �ndings on MRSA, bacterial 

prevalence in Pakistan and around the world, the MRSA 

frequency detected in this study is relatively low. In 

Pakistan, MRSA prevalence rates vary signi�cantly, from 2-

61% [15] and globally [16]. Meanwhile, MRSA in Peshawar 

exhibits signi�cant resistance to several antibiotics, which 

is consistent with recent data on the chemotherapy 

activity of different antimicrobial drugs against MRSA. 

Methicillin-resistant S. aureus prevalence in Peshawar is 

lower than in past which reports from “Rawalpindi (60%) 

[16], Johannesburg, and Cape Town, South Africa's major 

cities (33—43%) [16], eastern Uttar Pradesh, India (54.85%) 

[16], California (86.3%) [17], Kuwait (32%), Sudan (33%), Iran 

(35%), and Russia (36%)” [18]. MRSA prevalence rates in  

European countries are as follows: “Austria 8.8%, Bulgaria 

33.9%, Croatia 36.7%, Belgium 23.6%, Denmark 0.6%, 

Estonia 0.9%, France 33.1%, Hungary 7.1%, Iceland 0.5%, 

Ireland 41.2%, Czech Republic 5.9%, Israel 38.4%, Italy 

40.9%, Germany 13.8% and Luxembourg 40.9%” [6]. The 

Linezolid, Teicoplanin, and Vancomycin [19] all had 

excellent antimicrobial action against MRSA and also no 

resistant MRSA strains were found in this investigation. 

While similar �ndings for Vancomycin, Teicoplanin, and 

Linezolid [20] have been obtained in various regions of 

Pakistan. While similar �ndings for vancomycin [21], 

Teicoplanin [22], and Linezolid [22] have been obtained in 

various regions of Pakistan. Ampicillin, Oxacillin, and 

Penicillin resistance were found in all MRSA strains, and no 

treatment effectiveness against MRSA infections was 

found. In some of Pakistan's biggest cities, similar results 

have been observed. Penicillin and Oxacillin and are 

completely ineffective against MRSA [22,23]. MRSA has 

also been found to be resistant to penicillin and oxacillin in 

Latin American nations such as Mexico (oxacillin and 

D I S C U S S I O N

Table 2: The sensitivity pro�les of MRSA to different antibiotics

Erythromycin 

Co amoxiclav

Oxacillin 

Gentamycin 

Fusidic acid

Telcopanlani

Linezolid 

Vancomycin 

06 12

07 14

0 0

06 12

10 03

50 10

050 100

50 100

38 83.3

35 76.6

50 100

34 74.4

31 67.8

0 0

0 0

0 0

4 7.8

6 12.12

0 0

8 16.7

31 67.8

0 0

0 0

0 0

Selected 
antibiotics 

Intermediate (%)

Penicillin 

Ampicillin

Cefoxitin 

Ceftriaxone 

Clindamycin 

0 0

0 0

05 09

04 07

09 19

50 100

50 100

30 65.5

36 78

33 72.22

0 0

0 0

12 27.8

8 16.7

6 12.12

Sensitivity (%) Resistance (%)
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The occurrence of MRSA in District Peshawar has been 

shown to be lower than in earlier studies. The most 

effective chemotherapeutic agents against MRSA 

infections were vancomycin, teicoplanin, and linezolid. To 

minimize MRSA resistance to these medications and the 

spreading of MRSA in District Peshawar, appropriate 

preventive 
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