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ABSTRACT

Surgical site infection is the most common compbeeof surgery. Antibiotic prophylaxis is indicdté reduce the
incidence of surgical wound infection and henceucedthe incidence of morbidity to the patient. phesent study
was conducted in a private corporate hospital talenstand the prescribing practices of surgeon otibéwtic
prophylaxis and correlating it with incidences afrgical site infections. The adherence to the hasmuideline
was assessed with respect to choice of antibidise, timing and duration of prophylaxis. The d&tam the
microbiology department and patients’ case sheet®whe source of information for the present stlde data of
period from January 2013 to December 2013 showdd®3 4urgeries with 3.65% surgical infection ratésnong
infected cases, 8.16% were clean wounds, 10.29% wlean-contaminated types and 81.55% were contadn
types. The isolated pathogens from the infectess sitere Escherichia coli, Staphylococcus aureusp@®smonas
aeruginosa, Klebsiella pneumoniae, Acinetobactambanii and Enterobacter species. All of them amsge to
colistin. The incidences of types of wound havedgawrelation with adherence of the guidelines. Bhady has
shown the need of developing updated antibiotippytaxis guidelines based on sensitivity patterpathogens
isolated. The dissemination of guideline and seratibn of surgeons along with periodic monitoriage the
recommendations to reduce surgical infections.
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INTRODUCTION

Surgical Site Infection(SSIs) are the third (15%)sifrequent cause of nosocomial infections amargpitalized
patients and the primary cause of nosocomial ifdiedh surgical patients. Prophylactic adminiswatof antibiotics
decreases the risk of infection after many surgicatedures and represents an important compoheat® for this
populationtApproximately 30-50% of antibiotic use in hospitaictice is now for surgical prophylaxis. However,
30% to 90% of this prophylaxis is reported to bapipropriate. Most common issues identified are:athtébiotic is
either given at the wrong time or continued for tong or over dosage. Controversy remains on theogpiate
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duration of prophylaxis and also as to which spesifirgical procedures should receive prophylaxise study was
aimed to measure the adherence of the surgeomstba hospital specific guidelines on surgical jprdaxis.

MATERIALSAND METHODS

The study was conducted in Kovai Medical Center Biodpital; a modern 750 bedded multi disciplinampexr
specialty private corporate hospital at Coimbatarsputhern city of India. In a retrospective olsatton study, data
related to microbial culture and sensitivity regostere collected from the hospital’s microbiologgpdrtment. The
antibiotic use data were collected in a validatiedcsured format for all cases of surgery with atheut antibiotic
prophylaxis including cases of surgical infectiofite antibiogram reports of microbiology departmerdtients’
demographics from medical record department anatdéise sheets were the source of data for the pregety of
the period January 2013 to December 2013.

The adherence to the prophylaxis guideline of thephal was measured with respect to choice obantit, dose,
administration time and duration of antibiotic pmelsed.

The human ethics committee’s approval and hosadalinistration’s permission was obtained for thelgt
RESULTS

The surgical wounds are categorised into threestypkean, clean contaminated and contaminated.oDttal

number of 14123 surgical cases observed duringpi®d, 515 cases had surgical site infection5@)p Among

the 515 infected cases, 42 (8.16%) had clean wo#1§10.29%) belonged to clean-contaminated tygpes420
(81.55%) were contaminated types.
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Microorcanisms Isolated

The predominant organism isolated from clean aedrccontaminated surgical infection sites Washerichia coli
which was found in 23.16% (n=22) cases. The otlemteria isolated wereStaphylococcus aureust 21.05%
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(n=20), Pseudomonas aeruginosat 17.89% (n=17)Klebsiella pneumonia atl6.84% (n=16),Acinetobacter
baumanii at 9.47% (n=9) arithterobacter specieat 8.42% (n=8).

Out of the 22 isolates @.coli, the highest sensitivity was seen to Colistin wlil®% followed by Tigecycline with
95.45%. Carbapenems, Amikacin, Gentamycin and @efapne/Sulbactam were shown to have sensitivity at
81.81% cases. Piperacillin/Tazobactam was founetsensitive in 72.72% cases while Amoxycillin/Clanate
and Tobramycin showed sensitivity in lesser numbkrcases at 22.72%. Third generation Cephalosporins
Cefepime, Ciprofloxacin and Levofloxacin were séwusionly in 18.18% of isolates.

Pseudomonas aeruginossas found in 17 isolatef2seudomonas aeruginossas found to have the highest
sensitivity to Colistin with 100%. This was follodeby Fluoroquinolones: Ciprofloxacin and Levofleka and
Aminoglycosides: Amikacin and Gentamycin with 8823 p-lactam inhibitor combinations:
Cefoperazone/Sulbactam and Piperacillin/Tazobacdthowed very good sensitivity with 88.23%. Carbapesne
showed a sensitivity in 70.59% (due to resistarfdeftbux reaction) isolates. Third generation Celalsporins and
Cefepime showed a lower sensitivity, sensitive %42% cases while Cotrimoxazole was sensitive oany.88%
cases.

Klebsiellapneumonigevas isolated in 16 cases and all were sensiiveolistin (100% sensitivity). Tigecyclin was
sensitive in 87.5 % isolatef-lactam inhibitor combinations: Cefoperazone/Sullacand Piperacillin/Tazobactam
were sensitive in 75% and 62.5% cases respectiVhby.75% isolates were susceptible to Carbapenath§&25%
to Aminoglycosides. Third generation Cephalospori@sfepime and Amoxycillin/Clavulanate showed tovéha
sensitivity in 25% cases and Fluoroquinolones &t ji?.5%.

The susceptibility profile of other isolated patkag is given in the table:

. I % of isolates
Bacteria Antibiotic (s) sensitive
Colistin 100
Acinetobacter baumanii Tigecycline and Carbapenems 88.88
Cefoperazone/Sulbactam and Piperacillin/Tazobactam 66.66
Third generation Cephalosporins, Cefepime, Amopéilavulanate and Fluoroquinolor 11.11
Colistin 10C
Tigecycline, Carbapenems and Aminoglycosides 87.5
Enterobacter species C_e foper_a‘zone/ Sulbactam 875
Piperacillin/Tazobactam 75
Fluoroquinolones 62.5
Cephalosporins and Cefepi 5C
Vancomycin, Teicoplanin, Linezolid and Tigecycl 10C
Rifampin 95
Staphylococcus aureus| Fluoroquinolones and Quinipristin 65
Oxacillin, Methicillin, Cefoxitin, Aminoglycosidesylacrolides and Lincosomide 60
Doxicycline 55

The antimicrobial resistance among the isolatedteiac is in the following pattern: Extended Spegtr@-
lactamases (ESBL) antibiotic was resistant in 8% 8&f Escherichia coli 75% of Klebsiella pneumoniand
Carbepanamase producingscherichia coli 18.18% and Klebsiellapneumoniahows 25% of resistance.
Pseudomonas aeruginosaows 29.41% of ESBL + Carbapenamase productidriaimetobacterbaumarshowed
an unsafe resistance pattern that is 89.89% of ESBhrbapenamase production.

The adherence to surgical prophylaxis is too dbedriunder three groups: clean wounds, clean conged
wounds and contaminated wounds. Analysis of cleanng cases shows the adherence at 71.43% of nightadic
(n=30) and 66.67% of right dose (n=28) based onpltiaisguidelines. The data also reveals that on§2% of
surgical patients (n=4) given their first pre-opgee doses during the appropriate time frame angbrita of
patients 71.43% (n=30) received prophylaxis foeeged duration.
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ADHERENCE TO TIME OF ADMINISTRATION
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Evaluation of clean-contaminated wounds shows amitver to hospital guideline with respect to rightitaatic at
56.61% (n=30) and right dose at 47.16 % (n=25). d&k@ points out that only 7.55 % of surgical pase(n=4)

given their first pre-operative doses during th@rapriate time frame and majority of patients 83%2(n=44)
received prophylaxis for extended duration.
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Data of 420 contaminated wounds shows only 22.6288%) cases had right antibiotic and 20.24 % casts
right dose (n=85). The data points out that omly24 of surgical patients (n=9) were given thegstfpre-operative
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doses during the appropriate time frame and moiepatients 53.10% (n=223) received prophylasisktended
duration.
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The study showed that Cefuroxime is the most comamtitviotic used in prophylaxis. However, in 68.4p%iients
with cefuroxime had clean wounds, 14.58% with Celiaz Cefaperazone/Sulbactum use had 27.98% clean-
contaminated wounds and 26.77% contaminated wou8isilarly the use of Amoxycillin/Clavulanic acrdsulted

in 18.75% and 20.47% clean — contaminated and coné&ed wounds respectively.
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DISCUSSION

The study finding is a reflection of data relatbogprophylaxis use of antibiotics and surgical atiiens of a tertiary
care multidisciplinary hospital over a period okoyear: January2013 to December 2013. The surgjieainfected
pus samples’ culture and sensitivity reports werkected from the hospital microbiology departmehihe data
includes 515 sensitivity reports of total 14123gscal patients drawn from various surgery casesieGad surgeries,
Orthopaedic surgeries, Plastic surgeries, Cardiorddic and Vascular surgeries, ENT, Urology, Obst®tand
Gynaecology, Neurology and Paediatric surgeries.

Of the 515 patients, 69.9% (n=360) were males @n@PBb6 (n=155) were females. The age distributioomsh
22.71% belonged to 51 — 60 years and 18.05% toO4le&rs group. Further gender analysis of the prentiage
group (51-60 years) showed the male were in higluenbers. This indirectly concludes that the needuwfery
increases with increasing age in male populatiahthis finding is in consistence with reports obt et al® In the
present study, the higher female population was sethe age group 21-30 years at 18.71% due ¢ laumber of
caesarean surgeries. Similar findings were alsorteg earlier in which 78% (n=401) of caesareameies was
performed in this age grodp.

The surgical site infection was observed in 3.6%&6emts (n=515) out of 14123 surgeries performednduthis
period. It is considerably less than reports ofeotstudies in Greece (5.3%Bpain (5.3%) ltaly (4.7%-5.2%),
Scotland (4.8%8)and in United Kingdom (4.2%)But it is slightly higher than the rates reportedrrance (3.4%Y,
the Netherlands (3.2%)and United States (2.6%)

Data related to clean wounds showed the adherendght antibiotic and right dose was in 71.43% &®&d67%
cases respectively. The result is similar to #suits reported earlier where adherence to rigtibiatic was at
73.4% and adherence to right dose at 65.686th respect to time of administration, it show&82% of surgical
patients were given first pre-operative antibiatioing the appropriate time frame and 71.43% pttigrere with
extended duration. This poor compliance of propttidaantibiotic administration at appropriate ting also
reported earlief®

290



K. Chandrasekaran et al Int. J. Pharm. Res. Allied Sci., 2016, 5(2):280-292

The right choice of antibiotic was observed in 884and the right dose in 47.16% patients of cleartaiminated
wounds and the similar practice was already repart€he timing of the first dose and extended peridd
prophylactic antibiotic use is similar to the earlstudy report® The adherence to appropriate antibiotic, rightegos
time of administration was much less in contamidatases compared to clean and clean contaminases.cbhe
poor adherence to hospital guideline is perhapseagon for contaminated wounds.

Cefuroxime is most commonly used and found to hesexl in 68.42% of clean wound cases followed bszmin

in 14.58%. Single dose administration of first asetond generation cephalosporin is sufficient fptinoal
prevention of surgical site infections in absenééigh rate of resistancé. Cefaperazone/Sulbactum was most
frequently used: 27.08% in clean-contaminated a&hd 726 of contaminated cases. Amoxycillin / Clavidaacid
was used in 18.75% and 20.4% of clean — contandreateé contaminated respectively. The high ratenfefction
shows the need updatifigactam inhibitor combinations as prophylactic imrgery. The hospital guideline needs a
revision. The poor adherence of first dose to {mgr@priate timing and extended duration of usertib#otics as
prophylaxis prior to surgery is perhaps lack of eemass of the guideline among the surgeons. Therdiffierent
views on the time of administration of first doseging from less than 60 minutgswithin 30 minutes to as close
as possible to skin incisith

In most of the surgical cases showed the extendedof prophylactic antibiotic beyond one dose. sTtén
contribute to the emergence of resistant bactetiains and also contribute to secondary infectisnsh as those
caused byClostridium difficile Fortunatelyclostridium difficilewas not reported during the study period. Single-
dose prophylaxis, or prophylaxis ending within Zuts after the incision, is recommended by sevgualelines®

Y Further, SIGRP recommended the use of single dose of antibioitic &long half-life.

CONCLUSION

The study illustrated that the clean surgical ititecrates were within the acceptable limits bualt@ases showed
an increased rate. This is attributed to the lonater of adherence with respect to choice, dose #&nd duration of
prophylactic antibiotic. The susceptibility patteof pathogens should be the guiding force for dmvielg
guidelines. The infection control committee consigtof representatives from surgery, microbiologyrsing and
pharmacy should be established to design the nedemse based prophylactic antibiotic use guidelinEse
dissemination of the guidelines along with senigsifzach surgeon and periodic audit / monitorireyghophylactic
practice would help promoting best antibiotic prgiglstic practice. This is in the interest of theigats as well the
community combating antimicrobial resistance.
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