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ABSTRACT: BACKGROUND: Methicillin resistant Staphylococcus aureus (MRSA) is an important
cause of nosocomial infections worldwide. This prospective study was undertaken to know the
prevalence of MRSA, to study antimicrobial susceptibility pattern and inducible clindamycin
resistance in Staphylococcus aureus isolates obtained from the indoor patients of a tertiary care
hospital in Punjab. MATERIALS AND METHODS: All the isolates of Staphylococcus aureus obtained
from various clinical specimens were identified by standard methods. MRSA was detected using
30ug cefoxitin disc by disc diffusion method as per CLSI guidelines, 2007. Each isolate was tested for
other anti-staphylococcal antibiotics by Kirby-Bauer disc diffusion method. Additionally, inducible
clindamycin resistance was studied by disc induction test (D test). RESULTS: During a period of one
year, a total of 252 isolates of Staphylococcus aureus were obtained. Eighty six (34.1%) isolates
were methicillin resistant Staphylococcus aureus (MRSA) and the remaining 166 (65.8%) isolates
were methicillin sensitive Staphylococcus aureus (MSSA). MRSA isolates were significantly less
sensitive to common anti-staphylococcal antibiotics as compared to MSSA isolates. However, MRSA
isolates showed relatively better sensitivity to some of the antibiotics like netilmicin, levofloxacin,
tetracycline and clindamycin. Susceptibility to ciprofloxacin was low in both MSSA (19.8%) and
MRSA (9.3%). None of the isolate of Staphylococcus aureus was resistant to vancomycin, linezolid
and teicoplanin. Inducible clindamycin resistance was present in 17 (19.7%) MRSA isolates as
against 8 (4.8%) MSSA isolates. CONCLUSION: Robust antimicrobial stewardship and strengthened
infection control measures are required to prevent spread and reduce emergence of resistance.
KEYWORDS: Methicillin resistant Staphylococcus aureus, cefoxitin, antibiogram, inducible
clindamycin resistance.

INTRODUCTION: Healthcare-associated methicillin resistant Staphylococcus aureus is a major
cause of nosocomial infections worldwide, with significant attributable morbidity and mortality in
addition to pronounced healthcare costs.! Since MRSAs are resistant to all B —-lactam antibiotics, the
therapeutic options are limited significantly.2 Therefore, accurate detection of methicillin resistance
in Staphylococcus aureus is of utmost importance to ensure effective treatment for the affected
patient and to prevent further transmission.3

The gold standard for identifying MRSA is to detect the mecA gene,? or its product, PBP2a, by
latex agglutination.* However, these tests are not within the scope of resource constrain setting and
are relatively expensive. Cefoxitin, a cephamycin is a potent inducer of the mecA regulatory system.?
CLSI recommends usage of cefoxitin instead of oxacillin when using the disc diffusion method to
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determine resistance against methicillin for Staphylococcus aureus.5 Cefoxitin results are easier to
interpret than those of oxacillin and are thus more sensitive for the detection of mecA-mediated
resistance than oxacillin results.6.7

The epidemiology of MRSA is not uniform in different parts of India. The incidence of MRSA
in India ranges from 30% - 70%.8 ° Therefore, the present study has been carried out to find the
prevalence of MRSA in a tertiary care hospital in Punjab, to study antimicrobial susceptibility
pattern and inducible clindamycin resistance in Staphylococcus aureus.

MATERIALS AND METHODS: The study has been carried in the tertiary care hospital from March
2012 to March 2013. A total of 252 isolates of Staphylococcus aureus were obtained from various
clinical specimens like pus, blood, urine, respiratory specimen and body fluids of the indoor patients.
The isolates were identified biochemically by standard laboratory procedures. 1 The antibiotic
susceptibility test of all the confirmed isolates was performed on Mueller Hinton agar (Hi Media)
using Kirby-Bauer method. A bacterial suspension with the turbidity adjusted to a 0.5 McFarland
standard was used. The antibiotic discs used for sensitivity testing of isolates were: penicillin-G (10
U), ampicillin (10 pg), ciprofloxacin (5 pg), levofloxacin (5 pg), tetracycline (30 pg), netilmicin (30
ug), gentamicin (10 pg), cefoxitin (30 pg), trimethoprim/sulfamethoxazole (1.25/23.75 ug), linezolid
(30 pg), teicoplanin (30 pg), vancomycin (30 pg), erythromycin (15 pg), clindamycin (2 pg) .The
plates were incubated at 359C for 24 hrs. The diameter of the zone of inhibition was compared
according to Clinical and Laboratory Standard Institute guidelines.!'The recommended breakpoints
for the 30 pg cefoxitin disc used to detect mecA-mediated resistance in S. aureus were as follows
resistant < 21 mm and sensitive >22 mm.5 All the Staphylococcus aureus isolates showing resistance
to erythromycin, were subjected to disc induction test (D test) to study inducible clindamycin
resistance. D test was performed by placing the erythromycin disc at a distance of 15mm -20mm
from the clindamycin disc. A truncated or blunted clindamycin zone of inhibition (>21mm) towards
erythromycin disc indicates inducible resistance.(Fig. 1) Staphylococcus aureus ATCC 29213 was
used as reference strain for the standardization of antibiotic susceptibility testing.

RESULTS: A total of 252 isolates of S. aureus were obtained from different clinical samples of indoor
patients of the hospital. Pus and wound swabs accounted for the majority of isolates 168 (66.6%),
followed by respiratory specimen 31 (12.3%), blood cultures 27 (10.7%), urine 20 (7.9%) and body
fluids 6 (2.3%). Out of 252 isolates, 86 (34.1%) were methicillin resistant Staphylococcus aureus
(MRSA) and the remaining 166 (65.8%) isolates were methicillin sensitive Staphylococcus aureus
(MSSA). Maximum isolation of MRSA (38.5%) was from pus samples, followed by respiratory
samples (35.4%). Figure 2 shows the antibiotic susceptibility data of all the Staphylococcus aureus
isolates. None of the MRSA isolates were sensitive to penicillin and ampicillin. All the isolates of
Staphylococcus aureus were sensitive to vancomycin, teicoplanin and linezolid.

Amongst MRSA isolates, 52.2% showed clindamycin resistance, of which constitutive
resistance was observed in 28 (32.5%) isolates and inducible in 17(19.7%) isolates. MS phenotype
was observed in 13 (15.1%) MRSA isolates. In MSSA, constitutive and inducible clindamycin
resistance was observed in 18 (10.8%) and 8 (4.8%) isolates respectively while MS phenotype was
seen in 42 (25.3%) MSSA isolates.
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DISCUSSION: MRSA is a global phenomenon. In the present study, the prevalence rate of MRSA was
34.1% which is in accordance with other studies from India.% 13 2 12, However, some studies have
reported alarmingly high rates to the tune of 80% .14 8 Various studies have shown that results of
cefoxitin disc diffusion are in concordance with the results of PCR for mecA gene.15 2 However, the
results of our study could not be confirmed by molecular methods. The limitation of use of cefoxitin
is that it detects only MRSA with mecA mediated resistance, although non mecA mediated resistance
is arare occurrence.> 3

MRSA shows multi resistance properties. This study also showed that the MRSA isolates
were significantly less sensitive to common anti-staphylococcal antibiotics as compared to MSSA
isolates. Similar findings have been reported by other studies as well.13. 16 In this study, resistance to
antibiotics like gentamicin, ciprofloxacin, erythromycin and trimethoprim/sulfamethoxazole was
found to be significantly high in MRSA isolates, therefore these antibiotics should not be used for
empirical therapy. However, antibiotics like netilmicin, levofloxacin, tetracycline and clindamycin
have shown relatively better susceptibility profile in MRSA isolates and thus can be clinically
promising. In the present study, susceptibility to ciprofloxacin was low in both MRSA (9.3%) and
MSSA (19.8%) isolates. On the other hand, levofloxacin sensitivity was seen in 59.3% and 83.7% of
MRSA and MSSA isolates respectively. In this study, netilmicin also showed excellent susceptibility in
69 (80.2%) MRSA isolates which goes well with other studies.!”.° Though vancomycin is the drug of
choice for MRSA isolates but we should keep our mind open to use various alternatives before
considering vancomycin as the first choice against all MRSA infections. A combination of various
antimicrobial agents may also prove to be beneficial to treat resistant infections.

In the present study, inducible clindamycin resistance was observed in 19.7% and 4.8% of
MRSA and MSSA isolates respectively. This is in concordance with other studies reported earlier.1819
Moreover, both the inducible (19.7% Vs 4.8%) and constitutive (32.5% Vs 10.8%) resistance
phenotypes were found to be significantly higher in MRSA isolates as compared to MSSA (P < 0.0001
and P < 0.0001respectively) which is again in concordance with other studies.1320

Clindamycin serves as one of the very few therapeutic alternatives available for MRSA
especially causing skin and soft tissue infection, but expression of inducible resistance to
clindamycin by positive D test limits the effectiveness of this drug. However, CLSI recommendations
regarding D test also suggest inclusion of a comment that “this isolate is presumed to be resistant
based on detection of inducible clindamycin resistance. Clindamycin may still be effective in some
patients.”21This comment is important, as relatively minor infections such as cellulitis caused by D-
test positive S. aureus strains (which can be MRSA or MSSA) will respond adequately. However, for
sepsis, pneumonia, osteomyelitis and other serious invasive S. aureus infections, even the small risk
of emergence of resistance indicated by a positive D-test result generally should lead to avoidance of
clindamycin, or prompt change from clindamycin to another agent to which the isolate is
susceptible. 22

CONCLUSION: Clinical microbiology laboratories should consider routine screening (D test) for
inducible clindamycin resistance in erythromycin resistant isolates to prevent the possibility of
clindamycin treatment failure especially in MRSA. Additionally, robust antimicrobial stewardship
and strengthened infection control measures are required to prevent spread and reduce emergence
of resistance.
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Fig 1: Disc induction test (D test). A) Erythromycin resistant and Clindamycin sensitive
Staphylococcus aureus isolate giving D shaped zone of inhibition around clindamycin with flattening

towards erythromycin disc suggestive of inducible phenotype. B) Staphylococcal isolate resistant to
both erythromycin and clindamycin suggestive of constitutive phenotype.
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Figure 2: Antibiotic susceptibility pattern of MRSA

and MSSA isolates (percentage of isolates sensitive)
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