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Abstract 

 

The aim of this study was to determine the antibiotic sensitivity pattern of  Staphylococcus 

aureus in a tertiary care hospital of Sri Lanka. S aureus isolated from patient samples received 

during the period April to December 2010 were identified by standard methods.  The 

antimicrobial susceptibility testing was performed using the standard disc diffusion method 

recommended by the Clinical and Laboratory Standards Institute 2008.  Of 431 S aureus isolates 

from all specimens received during this period, 203(47%) were methicillin resistant (MRSA), 45 

of which were from screening swabs. Of the 210 methicillin sensitive S aureus (MSSA) isolates 

tested for penicillin sensitivity, 83% were resistant. Erythromycin and clindamycin sensitivity 

were tested in 149 isolates with 30.9% and 17.5% resistance respectively.  Resistance to 

ciprofloxacin was 12% in 108 isolates tested.  Erythromycin, clindamycin and ciprofloxacin 

were not tested for all the isolates due to non-availability of antibiotic discs.  

 

Erythromycin and clindamycin resistance in 164 MRSA isolates was 79% and 72% respectively. 

Ciprofloxacin resistance in 125  MRSA  isolates tested was 54%.  Gentamicin resistance of 44% 

(n=127 isolates) and cotrimoxazole resistance of 48% (n=158 isolates) was noted.  All  MRSA 

isolates were sensitive to vancomycin ,teicoplanin and linezolid.  

 

There were 18 isolates of S aureus from blood cultures of 16 patients. Only 2 of 17 isolates 

tested were sensitive to penicillin. 7 of 18 (38.9%) isolates were MRSA. 50% of these isolates 

were resistant to erythromycin while 25% were resistant to clindamycin. 23.5% were resistant to 

ciprofloxacin.    
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Of the 45 strains isolated from screening swabs, 18% were MRSA. As a high proportion of S 

aureus is MRSA in this hospital setting, it is important to do culture and sensitivity of relevant 

specimens when S aureus infection is suspected. The results of this study suggest that MRSA 

cover may need to be considered in empirical therapy of possible S aureus infections. 

 

Introduction 
  

 

 

Annually, nosocomial infections account for morbidity and mortality among millions of patients, 

worldwide.
1 

Methicillin-resistant Staphylococcus aureus (MRSA) is relatively ubiquitous and the 

cause of community acquired colonization and infections as well as endemic and epidemic 

nosocomial colonization and infections.
1
 

 

MRSA is of concern not only because of its resistance to methicillin, but also because of its  

general resistance to many other chemotherapeutic agents. Staphylococcal cassette chromosome 

mec (SCCmec) is a genomic island of unknown origin containing the antibiotic resistance gene 

mecA.
2 

mecA is responsible for resistance to methicillin and other β-lactam antibiotics. mecA 

encodes penicillin-binding protein 2a (PBP2a), which differs from other penicillin-binding 

proteins as its active site does not bind methicillin or other β-lactam antibiotics. As such, PBP2a 

can continue to catalyze the transpeptidation reaction required for peptidoglycan cross-linking, 

enabling cell wall synthesis in the presence of antibiotics that act on cell wall synthesis.
2
 As a 

consequence of the inability of PBP2a to interact with β-lactam moieties, acquisition of mecA 

confers resistance to all β-lactam antibiotics including methicillin. Since MRSA strains are also 

resistant to multiple antibiotics there is a possibility of causing extensive outbreaks, which may 

be difficult to control.
3
Accurate detection of MRSA is therefore an important prerequisite for 

appropriate therapy and epidemiological assessment of nosocomial infections caused by this 

organism.
3,4 

 

After the emergence of MRSA as a nosocomial pathogen in the early 1960s,
5
 an increasing 

number of outbreaks due to MRSA infections in hospitals have been reported from many 

countries, ranging from abscesses to life-threatening sepsis, endocarditis, and osteomyelitis.
6
 

Currently, therapeutic options for MRSA infections are limited to a very few expensive and 

potentially toxic drugs like teicoplanin, vancomycin , linezolid, daptomycin and streptogramins. 

Thus, control of MRSA is essential to curtail the introduction and spread of infection.
7 

Early  

detection of MRSA and formulation of an effective antibiotic policy, along with infection control  

in tertiary care hospitals is of paramount importance from an epidemiological viewpoint.  

 

This study has been carried out in our hospital with the aim of determining the antibiotic 

susceptibility of S aureus, in order to utilize that information to formulate antibiotic policy and 

appropriate control measures. 

 

  

Methods 

  
 

 

This study was carried out in a tertiary care hospital in Sri Lanka from 1
st
April 2010 to 31

st 

December 2010. All S. aureus isolates (n=431) obtained during this 9 month period were 

included in the study. These  were isolated  from various clinical samples including  pus, sputum, 
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urine, high vaginal swabs, blood, and body fluids and also from screening swabs for MRSA from 

hospital inpatients. Screening swabs were inoculated into a 7% sodium chloride solution on day 

one and subcultured after overnight incubation at 35°C onto Blood agar and MacConkey agar. 

All other samples were directly inoculated onto blood agar and MacConkey agar plates and 

incubated aerobically at 35ºC for 24 hours. The isolates were identified with standard tests used 

to identify S aureus such as Gram stain, catalase, slide and tube coagulase and Staphylase 

(Oxoid) tests.  Antibiotic sensitivity testing was performed using the standard disc diffusion 

method recommended by the Clinical and Laboratory Standard Institute (2008)
8
 for the 

following antibiotics:, ciprofloxacin, chloramphenicol, clindamycin, gentamicin, erythromycin, 

penicillin , rifampicin, vancomycin, teicoplanin and linezolid. Inducible clindamycin resistance 

was tested by D-zone as recommended in the CLSI guidelines (2008).
8
 

Testing for methicillin resistance was performed using the standard disc diffusion method 

recommended by the Clinical and Laboratory Standard Institute (2008)
8
 with cefoxitin 30 μg disc 

on Mueller-Hinton agar with 24 hours incubation at 35ºC. Results were interpreted according to 

the criteria of CLSI 2008.
8 

  Multiple colonies were used to prepare the inoculum. S aureus 

ATCC 25923 was used as the quality control strain . 

 

Results 

 

  
 

There were 431 isolates of S aureus, of which 386 were from clinical samples and 45 from 

screening swabs.  MRSA constituted 47% of the total. MRSA constituted 50.5% (n=195) of S 

aureus isolated from clinical samples, and 17.8% (n=8) from screening swabs.   

 

Table 1 :  Resistance of S aureus to commonly used antibiotics* 

 MSSA n=228 MRSA n=203 

 No tested % resistant No tested % 

resistance 

Penicillin 210 83 167 100 

Erythromycin 149 30.9 164 79 

Clindamycin 149 17.5 164 72 

Ciprofloxacin 108 12 125 54 

Gentamicin 102 2 127 44 

Cotrimoxazole 118 6 158 48 
*Number tested varied according to availability of antibiotic discs 

 

All the isolates tested were sensitive to vancomycin and teicoplanin. 

 

There were 18 isolates of S aureus from blood cultures of 16 patients. Only 2 of 17 isolates 

tested were sensitive to penicillin. 7 of the 18 (38.9%) isolates were MRSA. 50% of S aureus 

from blood cultures were resistant to erythromycin while 25% were resistant to clindamycin. 

23.5% were resistant to ciprofloxacin. All the isolates were sensitive to vancomycin, teicoplanin 

and linezolid. 
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Discussion 

 

Despite  intensive efforts to control resistant organisms by aggressive infection control methods, 

antibiotic-resistant staphylococci, especially MRSA have become the most common cause of 

hospital acquired infections worldwide.
1
 

 

The present study highlights the problem of MRSA in this hospital as well as in Sri Lanka. As 

this is a tertiary care hospital and there is no proper referral system in the country, patients 

treated in different types of hospitals from different parts of the country are transferred to the 

study hospital for specialized treatment. In this study, the prevalence of MRSA among S aureus 

isolates was 47%.  This is high in comparison to records of other hospitals in the world. In India, 

the MRSA isolation rate ranges from 29% to 39.5%.
9,10

 Iran has a similar range with 35% of 

MRSA.
11  

In a study carried out in the National Hospital of Sri Lanka 86% of the S. aureus 

isolates from wound curettings were MRSA.
12 

 

The annual report of the European antimicrobial resistance surveillance network in 2009 showed 

that MRSA blood stream infection in  France  was 23% (54 labs and 4727 isolates), Germany 

18% (17 labs and 1894 isolates), the Netherlands  < 1% (16 labs and  1035 isolates) and the 

United Kingdom 28% (69 labs and 2977 isolates). In the current study, of the 18 Staphylococcus 

aureus isolates from blood cultures, 38.9% were MRSA.   

 

MRSA strains isolated in the current study have shown a high level of resistance to antibiotics 

such as erythromycin and clindamycin (54% and 44% respectively) which are used in the 

treatment of staphylococcal infections.  This is higher than levels of resistance described in 

earlier studies in India
9,10

 and Iran.
11

 Ciprofloxacin resistance of 34.3% is however similar to 

results obtained in Iran (33.7%).
11

   

 

Since complete eradication of MRSA may not be possible, control of  transmission seems to be 

an appropriate goal. Prevention of transmission of MRSA is primarily through effective hand 

hygiene
13 

of health care staff associated with patient management. Regular surveillance with 

communication of results as obtained in the current study to clinical care givers is essential for 

the implementation and sustaining of recommended infection control practices. In addition, the 

use of broad-spectrum antibiotics for treating infections also increases colonization with MRSA 

and other resistant bacteria.
1
 More effective antibiotic control may also be required to control 

MRSA.    

 

Conclusion 

 

As a high proportion of Staphylococcus aureus is MRSA, It is important to do culture and 

sensitivity of relevant specimens when S aureus infection is suspected. Also MRSA cover needs 

to be considered in empiric therapy of possible Staphylococcus aureus infections. 
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