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ABSTRACT

In view of the reported emergence of vancomycin resistance in MRSA from the state and the country as a whole we evaluated the
pattern of culture and sensitivity on 160 samples from Orthopaedic Department over a period of one year between Nov 2014 and
Nov 2015. These belonged to 111 males and 49 females with different aetiologies. Using standard protocols for the culture, 84 (52%)
samples grew no organisms while Staph aureus was grown in 43 samples (26.8%) and gram negative organism in 28 and 5 samples
grew mixed organism. Out of these 43 isolates of Staph aureus, MRSA was grown in 32 (74.4%) and MSSA in 11 (25.6%). These
belonged to 23 (71.8%) males and 9 (28.1%) females. Majority of MRSA were grown from the patients of acute osteomyelitis and
operated fractures (63.3%). Linezolid showed highest sensitivity (100%) followed by Vancomycin (96.8%), Clindamycin (37.5%),
erythromycin (21%), Amikacin (21%), Levofloxacin (9.3%), cotrimoxazole (9.3%) and ciprofloxacin (3.1%). By diffusion method 6
positive cultures depicted doubtful sensitivity pattern for vancomycin (18.75%). However, on further analysis using MIC only one
isolate (3.3%) showed intermediate resistance to vancomycin; 12 cultures (37.5%) were sensitive to vancomycin and linezolid only.
The presence of vancomycin resistance calls for a watchful approach towards these infections and an extensive study to better define

the problem.
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INTRODUCTION

Staph aureus is the commonest organism responsible for
orthopaedic infections and its prevalence has been on rise in
India.! The overall infection rate following internal fixation is
approximately 5%.2 MRSA (Methicillin Resistant Staph
Aureus) induced biofilms are responsible for implant
infections and these biofilms are up to 100 times more
resistant to antibiotics including Vancomycin.3 The emergence
of Methicillin resistance described in 1961 has made the
management in these infections even more difficult as these
organisms are resistant to all available penicillins and other
Beta-lactam antimicrobial drugs. Penicillin Binding Protein
(PBP2a) responsible for this resistance is encoded on the
methicillin-resistance gene, mecA.4# To add to the problems
there are reports of emergence of Vancomycin resistance in S.
aureus from India.567 with this background the present study
was undertaken to assess the current sensitivity pattern of
MRSA in our Orthopaedic Department to define the judicious
use of antibiotics against them.

MATERIALS AND METHODS

We analysed the culture and sensitivity pattern of samples
received from the Orthopaedic Department of our institution
for various aetiologies for a period of one year between Nov
2014 and Nov 2015.
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The study included a total of 160 samples that belonged
to 49 females and 111 male patients in an age group of 1 to 75
years (Average 38 years). The study and was conducted in the
Department of Microbiology, GMC Srinagar. The samples
consisted of pus cultures from the cases of osteomyelitis, the
surgical wounds, open fractures, joint aspirates and infected
implants (Table 1). These 160 non-duplicate pus samples were
processed for routine bacteriological culture as per the
standard protocol.8 Isolates were identified using standard
biochemical techniques and then subjected to susceptibility
testing by Kirby Bauer’s disc diffusion method on Mueller
Hinton agar plates. The Staphylococcus aureus isolates were
tested using penicillin (10U), cefoxitin (30pg), erythromycin
(15g), cotrimoxazole (1.25pg/23.75ug), clindamycin (2pg),
gentamicin (10ug), ciprofloxacin (5pg), amikacin (10ug)
Vancomycin (30pg) and Linezolid (30pg) discs and incubated
at 35% in ambient air. Cefoxitin disc was used as surrogate
marker for oxacillin resistance.

All Isolates were identified as Penicillin resistant or
sensitive on the basis of diameter of zone of inhibition around
antibiotic discs as per CLSI guidelines. Penicillin sensitive
staphylococci (Zone diameter > or =29mm) were further
screened for (3 lactamase production by penicillin zone edge
test. Any sharp zone edge (Cliff) was taken as 3 lactamase
positive and fuzzy zone edge (Beach) was taken as 3 lactamase
negative. On the basis of cefoxitin disc diffusion isolates were
further categorised into Methicillin sensitive (Zone diameter
>or = 22mm; mecA negative) and methicillin resistant (Zone
diameter <or = 21mm; mecA positive) Staph aureus. MRSA
strains with doubtful sensitivity to vancomycin were further
subjected to Vitek 2 compact system.
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Sl. No. Aetiology No.of Samples | %
1 Acute osteomyelitis 39 24.3
2 Operated fractures 40 25
3 Chronic osteomyelitis 17 10.6
4 Septic arthritis 15 9.3
5 Infected implants 12 7.5
6 Surgical site infection 9 5.6
7 Tumours 5 3.1
8 Abscess 5 3.1
9 Miscellaneous 18 11.2

Table 1: Distribution of samples
RESULTS

After 24 hrs. incubation and assessment 84 (52%) samples
grew no organisms, while as Staph aureus was grown in
43 samples (26.8%) and gram negative organisms in 28, while
5 samples grew mixed organisms (Table 2).

Sl No. Organism Grown No. %
1 No growth 84 52
2 MRSA 32 20
3 MSSA 11 6.8
4 E. Coli 12 7.5
5 Pseudomonas 6 3.7
6 Klebsiella 4 2.5
7 Citrobacter 3 1.8
8 Proteus 1 0.6
9 Acinobacter 1 0.6

10 Enterococcus 1 0.6
11 Mixed 5 3.1
Table 2: Distribution of organism grown

Out of these 43 isolates of Staph aureus, MRSA was
grown in 32 (74.4%) and MSSA in (25.6%). These belonged to
23 (71.8%) males and 9 (28.1%) females. (Table 3) Majority of
MRSA were grown from the patients of acute osteomyelitis
and operated fractures (63.3%).

Positive %
SL . No. of 0
No Aetiology Ssamples Cultures Positive
: P for MRSA | Cultures
Acute
! Osteomyelitis 39 13 33.3
2 Operated 40 12 20
Fractures
Septic
arthritis 15 2 13.3
4 Abscess 05 2 20
Sl.lrglca.l site 12 ) 6
infection
6 I.nfected 9 . W
implant

Table 3: Distribution of MRSA isolates

Sensitivity Pattern

Linezolid showed highest sensitivity (100%) followed by
Vancomycin (96.8%), Clindamycin (37.5%), erythromycin
(21%), Amikacin (21%) Levofloxacin (9.3%), Cotrimoxazole
(9.3%) and ciprofloxacin (3.1%) (Table 4). However, by
diffusion method 6 positive cultures depicted doubtful
sensitivity pattern for vancomycin (18.75%). These were
further analysed using MIC and only one isolate showed
intermediate resistance to vancomycin (VISA). Twelve
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cultures (37.5%) were sensitive to vancomycin and linezolid
only.

Sl No. Sensitive antibiotic No. %
1 Linezolid 32 100
2 Vancomycin 31 96.8
3 Amikacin 07 21.8
4 Clindamycin 12 37.5
5 Levofloxacin 03 9.3
6 Ciprofloxacin 01 3.1
7 Erythromycin 07 21.8
8 Cotrimoxazole 03 9.3

Table 4: Sensitivity pattern of MRSA to different drugs

DISCUSSION

Out of the total non-duplicate, 160 samples of Staph aureus
was grown in 43 samples (26.8%), out of which 32 (74.4%)
were MRSA and one (3.3%) showed intermediate resistance to
vancomycin. By diffusion method, 37.5% were depicted as
doubtful for vancomycin resistance, which however on
evaluation of MIC reduced to only 3.3%. Therefore caution
should be exercised before labelling vancomycin resistance on
disc diffusion method. The vancomycin resistance in present
series closely matches previous report from the state.” In a
series of 120 strains of MRSA Assadaullah et al. found VISA in
3.3%. However, the source of these strains has not been
mentioned in their series, whereas the current study included
isolates exclusively from a single speciality. Shiddanna M.10 et
al. in their series of 131 orthopaedic specimens isolated Staph.
Aureus in 38 (29%) specimens of which 24 (63%) were MRSA
and 6 (25%) of these MRSA were resistant to vancomycin.

Other studies from indialand Pakistan.!l however did
not report any vancomycin resistance. A recent multi-centre
study from Greek revealed vancomycin sensitivity of 99.9%,
however Vancomycin Etest® MICso/90 were 1.5/1.5mg/L,
58.5% of isolates exhibited an MIC>1 and 8.7% an MIC of
2mg/L, while Vitek® MICso/90 were 1/1 and 3.1% showed
MIC >1 mg/L.12 They concluded that a significant percentage of
contemporary S. aureus isolates from Greek patients have a
vancomycin MIC (>1mg/L) that may compromise the clinical
efficacy of the drug for the treatment of serious infections.12 An
84 samples (52%) in the present study grew no organism.

As per the clinical details, majority of these patients were
initially treated using Cefazolin and Amikacin as per the
institutional protocol perhaps depicting sensitivity of these
drugs. From this study, it is clear that while most of isolates
from our department are still susceptible to the conventional
drugs like linezolid and vancomycin, vancomycin resistance
must be borne in mind. In view of convenient mode of
administration and 100 % sensitivity, linezolid should be the
preferred treatment modality in these infections in our setup.
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