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Background : SSI is the third most commonly reported
nosocomial infection. Appropriate AMP has been found
to be effective in reducing SSI , but inappropriate use is
associated with increase in the cost and emergence of
bacterial resistance.

INTRODUCTION

Aim: This study was aimed to determine the pattern of
prophylactic antimicrobial utilization and incidence of
SSI in abdominal surgeries .

SSI have been responsible for the increasing cost,
morbidity and mortality related to surgical operations
and continue to be a major problem even in hospitals
[2]
with most modern facilities and standard protocols .

Surgical site infection (SSI) is defined as those infections
presenting up to 30 days after a surgical procedure if no
prosthetic is placed and up to 1 year if a prosthetic is
implanted in the patient. [1]

Settings and Design: This retrospective observational
study included patients who had undergone abdominal
surgeries in the Department of General Surgery and
Obstetrics and Gyaenacology over a period 10 months.

Appropriate antimicrobial prophylaxis has been shown
to be effective in reducing SSI ; but inappropriate use of
antimicrobial is associated with increase in the cost of
therapy and most importantly the emergence of
[3]
bacterial resistance .

Material and methods : 500 abdominal surgeries were
considered for study and data collected includes :
types of surgeries ; wound classes ; choice, dose, route,
timing and duration of AMP apart from demographic
profile of the patients.

In India, due to lack of adequate information and
guidelines for antimicrobial prophylaxis in surgery there
is an urgent need to generate baseline data on the
pattern of use of prophylactic antimicrobials. The aim of
this study was to determine the pattern of prophylactic
antimicrobial utilization and incidence of SSI in
abdominal surgeries in a tertiary care hospital.

Statistical Analysis: Chi-square test was applied at 5%
level of significance.
Results : In our study overall SSI rate was 12.4 %. Two
drug combination of Cefotaxim and Metronidazole was
most commonly used antibiotic ( 49.2 %). A significant
statistical correlation was found between timing of AMP
2
and SSI rate (P < 0.05 , χ = 5.5). But no statistically
significant correlation was found between duration of
2
AMP and SSI (P > 0.05 , χ = 0.1182 ).

MATERIALS AND METHODS
This retrospective observational study was done at
Rajarajeshwari Medical College and Hospital , Bangalore .
A total of 500 abdominal surgeries conducted in the
Department of General Surgery and Obstetrics and
Gynecology over a period 10 months ( from October
2010 to July 2011 ) were considered for the study .
Ethical clearance was obtained from the Institutional
Ethical Committee of our institution before the start of
the study. All surgeries where abdominal wall was
opened including appendicectomy , caesarean section,
abdominal hysterectomy etc were considered for the
study. Those patients who were already receiving

Conclusion : As inappropriate use of antimicrobials is a
significant factor for development of bacterial resistance,
therefore judicious use of prophylactic antimicrobials
with respect to choice, dose, route, time and duration is
very essential.
Key words : Surgical site infection (SSI), Antimicrobial
prophylaxis (AMP), Abdominal surgery.
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antimicrobials for therapeutic purpose were excluded
from the study.

The total no of SSI cases was found to be 62 and the SSI
rate was 12.4 %. Out of 62 wound infections, caesarean
sectionandappendicectomyaccountedfor34cases(55%).

Wound infection was diagnosed if any one of the
following criteria were fulfilled: pus discharge from the
wound ; serous or non-purulent discharge from the
wound with signs of inflammation (oedema, redness,
raised local temperature, fever > 38°C, tenderness,
induration) and wound deliberately opened up by the
surgeon due to localized collection (serous/purulent).
Stitch abscesses were excluded from this study . [ 3 ]

The SSI according to their wound class were recorded
[Table 2]. By applying Chi-square test, a highly significant
statistical correlation was found between type of wounds
2
and SSI rate (P < 0.001 , χ = 36.5 ).
A total no of 7 different antimicrobial agents were
prescribed in our study - Cefotaxim, Cefixime,
Metronidazole, Amikacin, Ciprofloxacin, fixed drug
combination of Cefoprazone and Sulbactum, fixed drug
combination of Amoxicilline and Clavulanic acid (CoAmoxiclav). All the drugs were used in standard
therapeutic dosage and route. A 12 different
combinations of antimicrobials were used in our study
where single drug was received by 6.6 % patients, 2
drug combination was received by 53.2%, 3 drug
combination was received by 32.8 %, 4 drug combination
was received by 7% and 6 drug combination was
received by 0.4%. Amongst these, Cefotaxim and
Metronidazole combination was most commonly used
(49.2%) followed by 3 drug combination of
Cefoperazone, Sulbactum and Metronidazole (22.2 %).
[Table 3].

Wound class was considered as clean, clean
contaminated, contaminated and dirty as per National
Research Council classification criteria;
This
classification is based on the extent of intraoperative
contamination [4]. Timing of administration of first dose of
prophylactic antimicrobial was considered ' early
operative' if it was given more than 2 hours before
incision, ' pre-operative ' if it was given less than 2 hours
before incision, ' peri-operative ' if it was during surgery
and 'post-operative' if it was given after the completion
of surgery.
The data collected includes types of surgeries, the wound
classes, choice of antimicrobial prophylaxis, timing of first
dose of antimicrobial prophylaxis before incision, dose
and route of antimicrobial prophylaxis and duration of
antimicrobial prophylaxis apart from demographic
profile of the patient.

SSI according to timing of first dose of antimicrobial were
recorded [Table 4] . It was found that out of 500 cases ,
42 cases (8.4 %) had received first dose of prophylactic
antimicrobial early -operatively i.e. before 2 hrs of
surgical incision and 458 cases (91.6 %) received pre
operatively i.e. within 2 hrs of incision . No prophylactic
antimicrobial was given intra operatively or post
operatively. By applying Chi-square test , a significant
statistical correlation was found between timing of anti
microbial prophylaxis and SSI rate (P < 0.05 , χ2 = 5.5 )
[Table 4].

The SSI rate was analysed as per types of surgeries, the
wound classes, timing of first dose and duration of
antimicrobial prophylaxis.
Statistical Analysis: Chi-square test was applied to detect
the statistical significance between the variables and the
level of significance was set at 5%.
RESULTS
A total of 500 abdominal surgeries were screened for the
study. In our study 12 different abdominal surgical
procedures were performed out of which caesarean
section, hernioplasty and appendicectomy accounted for
63.8 % of cases [ Table 1 ].
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SSI according to duration of prophylactic antimicrobial
was also recorded . [Table 5 ] It was found that 241
(48.2%) patients had got antimicrobial prophylaxis for
more than 7 days and maximum up to 10 days in 50
cases (10 %). No statistically significant correlation was
found between duration of antimicrobial prophylaxis and
SSI (P > 0.05 χ2= 0.1182).
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[Table 1] : Surgical Site Infection according to surgical procedure
Surgical Procedure

No of
patients
n= 500 (%)

No of wound
Infections
n= 62 (%)

LSCS

153 (30.6%)

19 (12.4%)

Hernioplasty

92 (18.4%)

4 (4.3% )

Appendicectomy

74 (14.8%)

Abdominal Hysterectomy

54 (10.8%)

[Table 4] Surgical site infection according to timing of prophylaxis :
Timing

No of patients n = 500 (%)

No of wound
n = 62 (%)

Early operative

42 (8.4%)

10 (23.8 %)

Pre operative

458 ( 91.6 % )

52 (11.3 %)

15 (20.2% )

Intra- operative

Nil

Nil

6 (11.1%)

Post operative

Nil

Abdominal Tubectomy

43 (8.6%)

1 (2.3%)

Nil
2

* P < 0.05 , significant (χ = 5.5186 )

Cholecystectomy

35 (7 .0%)

8 (22.8%)

Laparoscopic Tubal O cclusion

20 (4.0%)

1 (5%)

Incisional Hernia Repair

11 (2.2%)

1(9.0%)

Closure of Intestinal Perforation

6 (1.2%)

3 (50%)

Duration
( Days )

No of patients
n= 500 ( %)

No of wound infections
n= 62 (%)

[Table 5] Surgical site infection according to duration of prophylaxis

Herniotomy

5 (1.0%)

0 (0%)

Less than equal to 3 days

23 ( 4.6 % )

3 (13 % )

Intestinal Resection and Anastomosis

4 (0.8%)

3 (75%)

Between 3 to 7 days

236 ( 47.2 %)

28 (11.8 % )

Exploratory laparotomy

3 (0.6%)

1 (33.3%)

More than 7 days

241 ( 48.2 % )

31 (12.8 %)
2

*P > 0.05 , so not significant (χ = 0.11816)

[Table 2] : Surgical Site Infection according to wound class :
Wound class

No of patients
n = 500 (%)

No of wound infections
n = 62 (%)

Clean

171 ( 34.2 %)

7 (4 %)

Clean contaminated

245 ( 49 .0 % )

34 (13.8 % )

Contaminated

74 ( 14.8 % )

15 (20.2 % )

Dirty

10 ( 2.0 %)

6 (60 %)

hospital acquired infections. The overall infection rate is
around 2-5% for extra abdominal and about 20% for intra
abdominal surgeries but varies from surgeon to surgeon,
hospital to hospital, one procedure to another and even
[5]
from one patient to another patient .
In our study, the overall surgical wound infection rate was
12.4 %. Many studies from India at different places have
[ 6,7,8,9 ]
shown the SSI rate to vary from 6.09% to 38.7% .

* P <0.001 , highly significant (χ2 = 36.50)

The infection rate in Indian hospitals is much higher than
that in other countries; for instance in the USA, it is 2.8%
[ 6 ]
and it is 2-5% in European countries.
The higher
infection rate in Indian hospitals may be due to the poor
set up of our hospitals and also due to the lack of
attention towards the basic infection control measures.

[Table 3] : Choice of Antimicrobial agents used for surgical prophylaxis
No of patients
Most common
No of
(%)
combination
patients (%)
31
33
Single drug
CTX
(6.2 %)
(6.6 % )
Two drug
266
246
CTX + MET
combination
(53.2 % )
(49.2 %)
Three drug
164
111
CFP + SUL + MET
combination
( 32.8 %)
(22.2%)
Four drug
35
41
AMX + CLV + CFP + SUL
combination
( 7.0 %)
(4.2%)
Six drug
2
AMX + CLV + CFP + SUL +
2
combination
( 0.4 )
MET + AMK
( 0.4 )
* CTX = Cefotaxime , MET = Metronidazole , CFP = Cefoperazone ,
SUL = Sulbactum, AMX = Amoxicilline , CLV = Clavulanic acid , AMK = Amikacin
Drug combination

In our study surgical site infection rate was increased
from clean to dirty wound. Similar results were observed
[ 10,11,12]
in other studies also .
Prophylactic antimicrobials have been documented to
be of considerable value in reducing the incidence of
wound infection in several areas of surgery. At present,
prophylactic antimicrobial therapy is indicated whenever
: (1) the consequences of wound infection are uniformly
disastrous, even though the occurrence of this sepsis is
uncommon; (2) the incidence of wound infection is great,

DISCUSSION
The etiology of surgical site infections is dependent on
the location of the surgery, the bacterial load in the tissue
or blood peri-operatively and the integrity of host
[5]
defenses.
Surgical site infections are commonest
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yet seldom does it ever threaten life or limb ; and (3) the
patient has such an extreme impairment in host defense
[13]
mechanisms .

by surgeons in India . They found that a third / fourth
generation Cephalosporin along with an anti- anaerobic
agent was the most preferred antimicrobial combination
(84%).

But Inappropriate use of antimicrobial is associated with
unnecessary increase in the cost of therapy and in the
[14]
emergence of drug resistant bacteria.

Timing of administration first dose of antimicrobial
prophylaxis is very important . The pre operative
antibiotic prophylaxis can decrease post-operative
morbidity, shorten the hospital stay and it could also
reduce the overall cost which were attributable to the
[21]
infection .

According to American Society of Health System
[15]
Pharmacist (ASHP) guidelines
an anti-infective drug
should be active against the pathogens most likely to
contaminate the wound and should be given in an
appropriate dosage and at a time that ensures adequate
concentrations at the incision site during the period of
potential contamination; it should be safe and
administered for the shortest effective period to
minimize adverse effects, development of resistance,
[15]
and cost
. As per ASHP guidelines, Cefazolin (firstgeneration cephalosporin), Cefuroxime and Cefoxitin
(2nd generation Cephalosporins) have been widely
recommended for antimicrobial prophylaxis for
surgeries. But third generation Cephalosporins, such as
Cefotaxime, Cefoperazone, Ceftriaxone etc are generally
not recommended for surgical prophylaxis as it is
[16]
associatedwithdevelopmentofdrugresistantorganisms .

In our study we found that the administration of first dose
of antimicrobial prophylaxis longer than 2 hours prior to
surgery was confirmed to be associated with a higher SSI
rate [Table 5] . Similar observations were made by study
[22]
[15]
done by Platon E M et al .
According to ASHP
guidelines the drug should be administered ideally within
30 to 60 minutes and certainly within 2 hours of the time
of incision. For longer procedures, readministration of
the drug is indicated at intervals of one or two times the
[23]
half-life of the drug (using the same dose). This ensures
adequate tissue levels throughout the duration of the
procedure. The duration of an adequate tissue level of
the antibiotic need not exceed the operative period.
[15]

Now according to ASHP guidelines , duration of
antimicrobial prophylaxis should be 24 hr or less with
the exception of cardiothoracic procedure (up to 72 hrs
duration). In abdominal surgeries, according to SIS
[17]
guidelines , duration should be less than or equal to 24
hrs in those patients who do not have any sign of
established intra-abdominal infections. But patients with
established infections should be treated with therapeutic
antimicrobials for more than 24 hrs but should be
limited to not more than 7 days. The duration of
antimicrobial therapy for intra-abdominal infections can
be based on the intra-operative findings at the time of
initial intervention. Antimicrobial therapy can be
discontinued in patients when they have no clinical
[17]
evidence of infection such as fever or leukocytosis.

But in case of already established infection as per
[17]
Surgical Infection Society (SIS ) guidelines
, third/
fourth generation Cephalosporin plus an anti-anaerobic
(Clindamycin or Metronidazole), Aminoglycoside plus an
antianaerobic are also very effective . However, no
[18]
regimen has been found to be superior to the other .
rd

In our study we have found that 3 generation
Cephalosporins (Cefotaxime and Cefoperazone ) along
with combination of Metronidazole are commonly used
antimicrobial combination . This combination was found
to be given in even clean surgeries like hernioplasty ,
tubal occlusion etc where no signs of infection was
present and this was found to be irrational as per
[15]
different standard guidelines like ASHP
and SIGN
[19]
(Scottish Intercollegiate Guidelines Networks)
because of the emergence of drug resistant organisms .

In our study we have found that 241 ( 48 . 2 % ) patients
had got antimicrobial prophylaxis for more than 7 days
and maximum up to 10 days in 50 cases ( 10 % ) which is

Similar results had been found in a study conducted by
[20]
Kulkarni et.al to see the patterns of antimicrobial use
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developed SSI after discharge within 30 days were not
included as post discharge surveillance of wound
infection was not done in our hospital. So a prospective
study with post discharge surveillance up to 30 days
would yield more information. Also as it was a single
center study it has got some limitations. So a large
multicenter study would help to generate a baseline data
on prophylactic use of antimicrobials, which will be
beneficial to the surgeons for better guidance and
rational administration of antimicrobial prophylaxis.

found to be irrational as per different standard guidelines
[19]
[15]
[17]
like SIGN , ASHP and SIS guidelines .
The disadvantages in continuing prophylaxis for long
duration are (1) increase in cost of prophylaxis, (2)
increase stay in hospital and more importantly (3) the
development of drug resistant organisms which is one of
the most serious threat to global public health and it is
growing at an alarming pace, perhaps more rapidly in
developing countries like India .
Although prophylactic antimicrobials play an important
part in reducing the rate of postoperative wound
infection, other factors, such as the surgeon's
experience, the length of the procedure, hospital and
operating-room environments, and the underlying
medical condition of the patient, have a strong impact on
wound infection rates.

CONCLUSION
Assessment of current antimicrobial prescribing patterns
is an important step towards promoting appropriate use
of antimicrobial agents . This study was done to assess
the prescribing pattern of antimicrobial prophylaxis
along with surgical site infection in our institute . In our
setup there was proper adherence to standard guidelines
for dose , route and timing of antimicrobial prophylaxis
but choice and duration of antimicrobial prophylaxis had
to be reconsidered as per different standard guidelines .
Inappropriate use of antimicrobials including over
prescription and unnecessary use of broad-spectrum
antibiotics is recognized as a significant contributing
factor to the development and spread of bacterial
resistance which has led to situations where no suitable
antimicrobials will be available in future to combat
serious infections. Therefore, judicious use of
prophylactic antimicrobials with respect to choice , time
and duration is very essential to minimize the antibiotic
resistance and prevent surgical site infections. Also
institutional antibiotic policy and wound surveillance
cell would go a long way in minimizing SSI and bacterial
resistance.

A sound antibiotic policy, reduction of length of
procedures through adequate training of the staff on
proper surgical techniques, proper intra-operative
infection control measures and feedback of appropriate
data to surgeons regarding SSIs would be desirable to
[15]
reduce the surgical site infection rate .
Prevention of surgical site infection remains the basic
concern of the surgeon and prophylactic antibiotics are
frequently used to prevent these potential infections.
Adequate prevention of such infections is important
because they are associated with increased morbidity ,
mortality and hospital costs .The fear of morbidity and
mortality associated with Surgical Site Infections (SSI) has
lead to high usage of antimicrobials in the peri-operative
period. Despite recommendations and guidelines
formulated by various surgical committees regarding
appropriate use of antimicrobials, these are rarely
implemented in practice. Hence various forms of
inappropriate prescribing often remain unnoticed. This is
because of lack of an active Hospital Infection Control
Committee (HICC) or established Institutional guidelines
to streamline the antimicrobial prescribing practices.
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