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Abstract
With the Objective, to study the prevalence of Staphylococcus aureus and Methicillin-Resistant Staphylococcus
aureus (MRSA) in surgical site infections (SSIs) at the Dental hospital in Kolkata. This study was conducted on 66
patients who underwent surgery in the department of Oral & Maxillofacial, Gurunanak Institute of Dental science &
Research, Kolkata. Pus samples were collected with two sterile swabs and processed in the Microbiology
department. Result of the 66 pus samples, the most common organism which was isolated was Staphylococcus
aureus, with 34(51.5%) isolates. Of these, 14 (41.2%) were Methicillin Resistant Staphylococcus aureus (MRSA). All
MRSA isolates showed multiple drug resistance (MDR), except linezolid. Indian clinicians and infectious disease
specialists are facing formidable challenges from Methicillin Resistant Staphylococcus aureus. Despite the best
surgical practices, nearly a tenth of all the SSIs cases could be caused by MRSA. Routine screening for these
multidrug resistant organisms in the hospital staff, especially in the surgical departments and pre-surgical screening
of the patients could help in reducing the incidence of MRSA.
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--------------------------------------------------------------------------------------------------------------------------------------------INTRODUCTION
Surgical infections which are acquired in the hospital are recognized to be associated with an extended length of
hospital stay, pain, discomfort and sometimes prolonged or permanent disability [1]. Surgical site infections (SSIs)
are common complications that follow all types of operative procedures [1]. These infections are usually caused by
the exogenous and endogenous microorganisms that enter the operative wound during the course of the surgery [1].
The incidence of the infected surgical wounds may be influenced by factors such as pre-operative care, the theatre
environment, post operative care and the type of surgery. The aim of these guidelines [2] has been to reduce surgical
site infections by ensuring that the hospital personnel practice optimal preoperative, intraoperative and postoperative
care. The common pathogenic bacteria in SSIs include Staphylococci, Pseudomonas, Streptococci, Enterococci,
E.coli, Klebsiella, Enterobacter, Citrobacter, Acinetobacter, Proteus, etc. Staph. aureus can be acquired from the
hospital environment or other infected patients It is readily transmitted from person to person onto the hands and
clothes of the health care staff, onto objects and into the air [1], [2]. Staph. aureus is the commonest cause of SSI and
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other nosocomial infections. Staph. aureus was once susceptible to Penicillin but widely resistant organisms soon
emerged. The introduction of Methicillin initially solved the problem, but later, strains which were resistant to
Methicillin developed. Thus, an increased number of resistant strains have been seen worldwide. [2], [3]
The clinical significance of Methicillin-resistant Staphylococcus aureus (MRSA) is heightened by the fact that these
isolates are usually resistant to other anti-staphylococcal agents (Clindamycin Erythromycin, Tetracycline, sometimes
Gentamicin and Trimethoprim/Sulphomethoxazole), with the exception of Vancomycin. Sometimes, Methicillinresistant-Staphylococcus aureus appears to be susceptible in vitro to other β-lactam agents such as Cephalosporins;
however, they are clinically ineffective [3]. Since MRSAs are resistant to all the β-lactam antibiotics, the therapeutic
options are significantly limited. The incidence of MRSA in India ranges from 30-70% [4], [5]. The incidence of
nosocomial infections which are caused by MRSA continues to increase; therefore, the importance of their detection,
especially for treatment and epidemiological purposes, arises [6], [7], [8]. The present study was done in a Dental
hospital in Kolkata to determine the incidence of MRSA in surgical site infections.
MATERIALS AND METHODS
This was a prospective study conducted during 18 months from March 2011 to August 2012.
Study area and study population
The study was conducted on samples from patients in Gurunanak Institute of Dental Science and Research, Panihati,
Kolkata-700114, North 24 parganas, West Bengal, India. A total of 66 specimens obtained from patients who had
undergone surgical operations were analysed.
Sample size and selection criteria
The patients’ samples were collected from department of Oral & Maxillofacial surgery in Gurunanak Institute of
Dental Science and Research, Panihati, Kolkata. All patients who had post-operative oral & maxillofacial surgical
infections during the 18 months study period were included in the study. Patients were enrolled after obtaining
informed consent from them or their guardians.
Collection and processing of samples
The specimen was collected on sterile cotton swab without contaminating them with skin commensals. The samples
were transported to the laboratory soon after being obtained. In the laboratory, the specimens were registered and
cultured aerobically in Mannitol salt agar media (Himedia Laboratories Pvt. Ltd.; Mumbai). The plates were
incubated aerobically at 37°C for 24 hrs. Streak plate technique was used to obtain pure culture of each isolate prior to
identification.
Identification of isolates
The isolates were identified using colony morphology with Mannitol fermentation by colour change of the medium
around each colony from red to yellow (used of Mannitol salt agar), Gram staining, Catalase, Coagulase test (slide &
tube method) and DNase test as described by Cheesbrough, 2002 [9].
Antimicrobial susceptibility testing
Antibiotic susceptibility testing was done by the disc diffusion test which was described by the modified Kirby Bauer
method. The antimicrobial containing discs were placed on the agar plate within 15 minutes of inoculation by using
sterile forceps and these were pressed firmly against the plate. The plates were inverted and incubated for 18-24 hours
at 35°C, at a CO2 concentration of 7-10%. [10] The drugs were chosen, based on their action on a particular organism
and also on the antibiotic policy of the hospitals. Nineteen discs were used on a 9 cm diameter plate. The
antimicrobial discs for Staphylococcus aureus were: Amoxycillin (20 mcg), Amoxycillin+Clavulanic acid (20+10
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mcg), Ampicillin (10 mcg), Ampicillin+Sulbactam(10+10 mcg), Cefpodoxime(10 mcg), Ciprofloxacin (5 mcg),
Clindamycin (2 mcg), Erythromycin (15 mcg), Rifampicin (5 mcg), Imipenem (10 mcg), Linezolid (30
mcg),Ofloxacin (5 mcg),Piperacillin (100 mcg),Piperacillin+Tazobactam (100+10 mcg),Ticarcillin (75
mcg),Ticacillin+Clavulanic acid (75+10 mcg),Meropenem (10 mcg),Vancomycin (30 mcg) and Oxacillin (1 mcg).
The antibiotic discs were obtained from HiMedia Laboratories, Pvt. Ltd. Mumbai. After 18-24 hours of incubation,
the diameter of the inhibitory zone was measured by using a millimeter scale. The zone size around each
antimicrobial disc was interpreted as sensitive, intermediate or resistant, according to The National Committee for
Clinical Laboratory Standards (NCCLS), which is now called the Clinical and Laboratory Standards Institute (CLSI)
criteria. The test of diffusion in the agar was applied according to the CLSI recommendations (CLSI, 2007) [11], by
using Mueller-Hinton Agar and antibiotic discs.
Methicillin Resistant Staph.aureus detection (MRSA):
Methicillin-resistance was verified by the CLSI (formerly NCCLS) Oxacillin screening test [NCCLS, 2000] [12].
Oxacillin sensitivitywas performed on Mueller Hinton agar media with 4% sodium chloride. The strains were
reported as sensitive, or resistant, to Oxacillin (1 mcg) with inhibition zone diameter equal or more than 13 mm sand
less than or 10 mm respectively. Disk diffusion testing was performed as recommended by the National Committee
for Clinical Standards; briefly, a broth culture suspension of the isolate to be tested was prepared in Trypticase soya
broth and turbidity adjusted to a 0.5 McFarland standard. The zone sizes were read after 24 hours of incubation in
ambient air at 35°C. Isolates were classified as either susceptible Bauer et al. (1966) [13].
Quality Control
Staphylococcus aureus ATCC 25923 (Oxacillin susceptible) and Staphylococcus aureus ATCC 43300 (Oxacillin
resistant) were used as the control strains.
RESULTS
Of the 66 pus samples, the most common organism which was isolated was Staphylococcus aureus, with 34(51.5%)
isolates. Of these, 14 (41.2%) were Methicillin Resistant Staphylococcus aureus (MRSA). All MRSA isolates
showed multiple drug resistance (MDR), except linezolid.
DISCUSSION
The prevalence rate of surgical site wound infections, though preventable, is high. Several studies all over the world
have well established that the early detection of Methicillin resistance is very essential in the prognosis of infections
which are caused by Staph. aureus. Studies by Agarwal (1972) [14], Rao and Harsha (1975) [15], Kowli et al. (1995)
[16] and Anvikar (1999) [17] have shown the surgical site infection rates in India to be between 4 to 30%. Staph.
aureus has been known to acquire resistance to most antibiotics including the penicillinase resistant ones like
Methicillin. A study by Weigelt et al in USA, found an incidence of 20.6% MRSA [18] in SSIs. Still higher
incidences of 45% and 58.2% MRSA have been documented by Eagye et al [19] and Keith et al [20]. The incidence
of Methicillin–resistant Staph. aureus in our study was 14 (41.2%). We found that the MRSA isolates showed
multiple drug resistance (MDR), except linezolid. This finding could have relevant clinical use in the antibiotic policy
guidelines for hospitals.
It is an undisputed fact that the infection may originate from the patient’s normal flora or that it may be derived from
the hospital environment. Multidrug resistant Staph. aureus is commonly associated with the hospital environment. In
the present study, 51.5% of the postoperative wound infections were due to this organism and this indicates that the
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possible source of infection in these cases may be from the hospital environment. This fact needs to be kept in mind
by the surgeons. Also, is well known that surgical site infections are also associated with significant increases in the
length of hospital stay, additional costs, morbidity and mortality. The widespread availability and the use of
antimicrobial agents for prophylaxis seem to have altered the surgical practice in the past twenty years. Since MRSA
strains are highly resistant to many groups of antibiotics, there is an increased rate of morbidity and mortality in the
ICU facilities, as well as in immuno-compromised individuals. Staphylococcal resistance to oxacillin/methicillin
occurs when an isolate carries an altered Penicillin-binding protein, PBP2a, which is encoded for by the mecA gene.
This penicillin-binding protein binds beta-lactams with lower avidity, which results in resistance to this class of
antimicrobial agents. Recently, Harbarth et al. (2008) [21] have observed that methicillin-resistant Staph. aureus
(MRSA) alone constituted 5.1% of the surgical site infections.
Further, it has been established by Classen et al (1992) [22] that prophylactic antimicrobials are often not
administered at the optimal times, to ensure their best presence in effective concentrations peri-operatively. This point
influences most surgical outcomes. It is highly desirablethat prophylactic antibiotics should be administered within
one hour before the operation and that they should be continued for only 24-72 hours post operatively, as a policy to
avoid multidrug resistance. Inappropriate dosage and the duration of antibiotic use not only fail to reduce the
infection, but also lead to an increase in multidrug resistant mutants due to selection pressures. Hence, the prevention
of SSIs is essential and this poses a major challenge in any healthcare system. Infection control measures such as the
active surveillance of SSIs, the implementation of a checklist, compliance observations and instruction/training of
healthcare workers, as well as Staphylococcus aureus /MRSA screening, clipping instead of shaving, adherence to
perioperative antibiotic prophylaxis, maintaining intraoperative normothermia and blood glucose control are essential
in order to prevent SSIs. The prevention of nosocomial infections is not only highly desirable for patients, but it is
now seen as a major political priority in all the hospitals, irrespective of whether they are private or public.
Guidelines and protocols for basic infection control practices such as hand washing and written protocols for the safe
insertion and maintenance of devices such as intravascular catheters, should be widely available and adhered to.
Further, we feel that the high incidence of MRSA could be reduced by screening for these organisms routinely in all
the hospital staff and that the nation’s celebrated health care facilities should lead to the change here. Relevant policy
and protocol changes could usher in a culture of cleanliness and abundant caution in the operation theatres. The
Municipal Corporation of the Indian cities can pitch in implementing and monitoring operation theatre protocols. A
pre-surgical screening of the patients and treating those who carry these bugs would definitely help in reducing
infections, the duration of hospital stay and the economic burdens which are associated with these. It is high time for
the Indian hospital managements to ensure a regular, close clinical liaison between the surgical team, the
microbiologist, and the infection control team to provide proper quality surgical services. Regular periodic studies
could be established by the Indian medical colleges to control and conquer the resistant organisms in surgical site
infections. The national governments should formulate national standard operating procedures and infection control
standards to face the challenges which are posed by antibiotic resistant organisms.
As Dr. Vincent Cheng explains, the anti-MRSA success of Hong Kong [23] is a consequence of several factors – an
aggressive approach, single room isolation, and contact screening. Forvarious reasons, almost every cluster of cases
was reported in the press. Nonetheless, in the UK at least, stories of “dirty hospitals” are evocative, with public
acceptance, leading to acycle of reinforcement that eventually transforms the history of MRSA control in the country.
Since 2003, Hong Kong has leaped a big step forward and there is no reason why we can’t emulate Hong Kong.
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Indian governments should act more proactive and emulate anti-community acquired MRSA measures as
aggressively as United Kingdom and Hong Kong and make it notifiable. The judicious use of antibiotic prophylaxis
and the use of an organized system of wound surveillance and reporting can help in reducing the wound infection rate
to an attainable minimum.
The Indian Council of Medical Research has invited research proposals from scientists to generate scientific evidence
on antimicrobial resistance. This move indicates that the apex medical research body has finally realized there is no
place for jingoism in matters of science, and that the latest findings on antibiotic resistance must be taken seriously
and verified scientifically. This exercise will prove to be useful only if the researchers are truly free to report the
presence of the superbugs and the extent of their spread. The second important development has been the drafting of
the much-needed national policy for the containment of antimicrobial resistance. The policy admits that the use of
antibiotics is inappropriate in 20 per cent to 50 per cent of the cases. It targets the indiscriminate use of antibiotics in
food animals and intends to curb the practice, since it ultimately causes drug resistance in humans. Most importantly,
the access to third generation antibiotics like carbapenems is to be restricted to Indian tertiary hospitals. But even in
these hospitals, efforts must be directed towards restricting their use to patients with severe infections. The Indian
government should waste no time in creating a national surveillance system for measuring antibiotic resistance if it is
serious about getting on top of the problem. By all parameters, our war against antibiotic-resistant bacteria is far from
winning. The question is – are we serious? Will the Indian government do its role and save the hospitals and its
public?
CONCLUSIONS
Our most common surgical site infection isolate was Staphylococcus aureus (51.5%). Methicillin resistant
Staphylococcus aureus (MRSA) constituted 41.2% of the total SSI isolates. Due to the increased morbidity and
mortality which are associated with these drug resistant organisms, an early detection and intervention is a
prerequisite in surgical patients. Although surgical wound infections cannot be completely eliminated, a reduction in
the infection rate to a minimal level could have significant benefits, by reducing postoperative morbidity and
mortality, and the wastage of health care resources. Antimicrobial therapy should be designed to deliver an adequate
drug concentration to the site of infection. The governments should take proactive steps in setting up national hospital
antibiotic policy guidelines and in instituting a culture of simple anti-MRSA measures like hand washing among the
health care personnel. Hospitals should screen for MRSA among their staff and treat the hospital staff who are
affected by the bacteria.
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