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Introduction:
Surgical site infection (SSI) is the most fre-
quently reported nosocomial infection (NI), 
accounting for 14%–16% of all NIs among 
hospitalized patients.1 Th e frequency of SSIs is 
reported to be signifi cantly higher in develop-
ing nations (5.6%)2 than in high income coun-
tries like USA (2.6%), Europe (2.9%) and Ger-
many (1.6%).3 A pilot study in Pakistan in the 
year 2008 reported a high rate of SSI (13%) in 
patients who underwent elective surgery.4 Th e 
alarming global burden of avoidable compli-
cations resulting from unsafe surgery has also 
been highlighted by World Health Organiza-
tion.5 Reliable estimates of the global burden of 
SSI are hindered by a paucity of data adequately 
outlining endemic infections at national and re-

gional levels, predominantly in resource-limited 
sett ings.6 Th e potential determinants of a high 
burden of health-care associated infection in de-
veloping countries include inadequate environ-
mental hygienic conditions, poor infrastructure, 
insuffi  cient equipment, understaffi  ng, over-
crowding, paucity of knowledge and application 
of basic infection-control measures, prolonged 
and inappropriate use of invasive devices and 
antibiotics, and scarcity of local and national 
guidelines and policies.3 Post-operative wound 
infection commonly occurs between the fi ft h 
and tenth day aft er surgery7 resulting in greater 
lengths of hospital stay and additional costs.8 

A survey conducted by the Nosocomial Infec-
tion National Surveillance Service in the United 
Kingdom reported a yearly expenditure of £1 
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billion  att ributed to SSIs.9 Th e estimated costs 
of managing SSI diff er widely in United States, 
from less than $400 per case for superfi cial SSI 
to more than $30,000 per case for serious organ 
or space infections.10

A SSI occurs at the site of a surgical incision. 
During the perioperative period, surgical stress 
can weaken the immune system of the patient 
resulting in immuno-compromised condition 
and susceptibility to pathogens11. Despite ev-
ery eff ort to maintain asepsis, almost all surgical 
sites are contaminated with bacteria. Intraop-
erative bacterial contamination was known to 
be strongly associated to subsequent surgical 
wound infections12. Based on the degree of con-
tamination wounds are classifi ed as clean, clean-
contaminated, and dirty or infected. Th e risk of 
infection increases with the degree of contami-
nation and with each additional operative hour 
depending on the operative procedures being 
performed13. Patient-related risk factors such 
as age, underlying co-morbidities like diabetes 
and obesity, smoking history, malnutrition, ste-
roid use, immune-suppression14 and procedure-
related issues such as oxygen supply, fl uid man-
agement and skin disinfection were identifi ed as 
risk factors for SSIs15.

Antimicrobial prophylaxis was projected to be 
an eff ective intervention for preventing post-op-
erative wound infection in a variety of surgical 
sett ings16.  Th e widespread use of prophylactic 
antibiotics usage has reduced but not eliminated 
the risk of serious post-operative infections. Ap-
propriate administration of prophylactic antibi-
otics as part of multidisciplinary wound man-
agement protocol has been shown to reduce 
the operative morbidity in patients undergoing 
colorectal resections at a University hospital in 
United States17. Poor choice of antibiotic pro-
phylaxis agent is associated with a signifi cant in-
crease in mortality18. Around 30-90% of prophy-
lactic antibiotics used in hospitals are known to 
be inappropriate19. Excessive or inappropriate 
use of antibiotics increases the risk for selection 
and dissemination of antibiotic-resistant bacte-
ria in healthcare facilities19.

Th e benefi ts of surgical prophylaxis can be 
achieved by optimal timing of administration, 
duration and appropriate use of antibiotics. Th e 
initial dose of prophylactic antibiotic should be 
administered 30 minutes before skin incision. 
In prolonged surgeries further antibiotic doses 
may be needed to maintain the drug levels, par-
ticularly if the antibiotic has a short half-life. 
Furthermore, the selected prophylactic agent 
should be the one to which the expected organ-
isms are highly sensitive, possess low toxicity, 
have large volume of distribution and long half-
life20. Appropriate antibiotics used at the cor-
rect dose, time and frequency reduce infectious 
post-operative complications, minimize the 
development of antibiotic resistant organisms21 
and reduce economic burden22.

Information on appropriate administration 
of surgical prophylaxis in Pakistan is limited. 
Hence, the present study was designed with 
the primary objective of evaluating the rate and 
patt ern of surgical prophylaxis administration 
in Pakistan. Th e study also aimed to document 
the therapeutic class of prophylactic antibiotic 
administered and to determine the compliance 
of prophylactic antibiotic usage in patients un-
dergoing elective surgeries with existing clinical 
guidelines.

Methodology:
Th is was a national, multicenter, cross-sectional, 
observational study designed to collect data on 
antimicrobial prophylaxis in patients undergo-
ing elective abdominal and pelvic surgeries. Th is 
study was conducted from May 2009 to January 
2010 and it aimed to recruit 1000 patients from 
40 centers in public and private hospitals across 
Pakistan. Th ese centers were selected through 
convenience sampling method. Th e study was 
conducted in accordance with the principles 
laid by the 18th Medical Assembly (Helsinki, 
1964) and the guidelines for Good Epidemiol-
ogy Practice. Th e investigators involved in the 
study were surgeons performing surgeries men-
tioned in inclusion criteria and included general 
surgeons, urologists, gynecologists and obstetri-
cians. All investigators were selected via conve-
nience sampling. 
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Consecutive adults who underwent abdominal 
or pelvic surgeries that included gastrointes-
tinal, biliary, pancreatic, urologic, obstetric or 
gynecological procedures and who gave writt en 
informed consent were included in the study. 
Patients who underwent emergency surgeries or 
surgeries not mentioned in the inclusion criteria 
were excluded from the study. Each subject who 
met the inclusion/exclusion criteria was includ-
ed in the study. Each investigator completed the 
recruitment within 3 months. A study screening 
log was maintained in which consecutive pa-
tients were screened and subsequently enrolled. 
Data pertaining to each patient were collected 
in a standardized data collection form (DCF) 
within 24 hours of completion of surgery. Th e 
DCF was to be completed by the investigator/
surgeon. Information recorded for each patient 
included age, gender, diagnosis necessitating 
surgery, type of surgery, duration of surgery, use 
of antimicrobial prophylaxis, type of antibiotic 
used, dosage of the antibiotic, timing of pro-
phylaxis, duration for which the antibiotic was 
given (either for prophylactic purposes or post-
operatively). Each patient was observed from a 
day before surgery till the completion of the an-
tibiotic administration as per protocol. No fol-
low up visit was required for this study. Profi le 
of each participating surgeon/investigator was 
collected for each center using an investigator 
questionnaire. 

Due to lack of relevant data in Pakistan, sample 
size could not be estimated statistically. Data on 
1000 patients across Pakistan was likely to pro-
vide a decent estimate of prophylactic use in sur-
gical patients. Th e main variable evaluated was 
whether or not antimicrobial prophylaxis was 
administered and this was analyzed as a binary 
categorical variable. Other variables evaluated 
were timing of prophylaxis, duration of prophy-
laxis and choice of antibiotics. Mean with stan-
dard deviation and median with interquartile 
range was calculated for continuous variables. 
Categorical variables were reported as frequency 
and proportion (%). P value was calculated by 
applying chi-square test for signifi cance of two 
groups. In all statistical analysis, only p<0.05 
was considered signifi cant. Data was analyzed 

using SPSS version 18 (SPSS Inc., Chicago, IL).

Results:
Th is study was conducted in 32 centers from 
eleven cities of Pakistan. Among the study inves-
tigators 34 were general surgeons, 4 were urolo-
gists and 2 were surgeons who practiced both 
general and urologic surgeries. Out of them 8 
investigators had surgical experience of 1 to 10 
years, 16 had 11 - 20 years and 2 had more than 
30 years’ experience. Each investigator had three 
months to collect information on 25 patients. 

A total of 1006 patients undergoing surgery were 
enrolled, out of which data from 917 (91.1%) 
patients was analyzed and 89 (8.8%) could not 
be analyzed as 31 (3.1%) did not meet the inclu-
sion criteria, 34 (3.4%) met the exclusion criteria 
and 24 (2.4%) had incomplete documentation 
of data addressing primary and secondary ob-
jectives. Th e mean age of 917 evaluable patients 
was 42 ± 14.8 years and 48.0% (n=440) of them 
were men. Th e most common type of surgeries 
included hepatobiliary (n=295, 32.2%), abdom-
inal (n=238, 26.0%) and urological (n=141, 
15.4%). Clean contaminated surgery (n=419, 
45.7%) and clean surgery (n=270, 29.4%) were 
the two most common reasons for surgical pro-
phylaxis. Th e duration of surgical procedure was 
≤ one hour for majority of (n=629, 68.6%) pa-
tients. Prophylactic antibiotic was administered 
to 99.0% (n=908) patients, with intravenous 
route of administration being 97.4% (n=893). 
Patients were administered with the fi rst dose of 
antibiotics 32 ± 91 minutes prior to surgery. Of 
the total patients 61.6% (565/917) received the 
prophylactic dose within 1 hour prior to surgery 
and 17.7% (163/917) received it at the time of 
incision (Table 1). Distribution of patients by 
type of surgery, reason for prophylaxis, and pro-
phylactic antibiotic class administered is sum-
marized in (Table 1). 

Cephalosporins (n=743, 81.0%) were the most 
common therapeutic class used for surgical pro-
phylaxis. Th ird generation cephalosporins were 
the most preferred antibiotics. Th ese were ad-
ministered in 57.6% (n=528) of patients. Cefo-
taxime was the most common antibiotic and was 
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administered to almost one third of the patients 
(29.9% n=274) (Table 2). Combinations of 
antibiotics were administered to 11% (n=101) 
patients who underwent mostly gastrointestinal 
and abdominal surgeries. Antibiotics were con-
tinued post operatively in 73.9% (n=678) pa-

tients for an average of 4 ±3 days (Table 2) and 
were common in hepatobiliary (n=218, 23.8%), 
abdominal (n=180, 19.6%) and urological 
(n=110, 12.0%) surgeries (Table 2). 

Of the total 40 surgeons, 20 (50.0%) acknowl-
edged that they followed surgical guidelines of 
prophylactic antibiotic usage. Out of the 20 who 
followed guidelines, seven (17.5%) followed the 
British Guidelines and fi ve (12.5%) followed 
their local hospital guidelines and eight (20.0%) 
followed other guidelines. Half (50%) of the 
investigators did not commit to the use of any 
surgical guidelines (Figure 1).

Discussion:
Th e use of antibiotic prophylaxis in surgery has 
evolved greatly in the last 20 years.23 In this cross-
sectional study, prophylactic antibiotics were 
administered to 99.0% of patients undergoing 
elective surgery; the two most common reasons 
for prophylaxis were clean surgery (29%) and 
clean- contaminated surgery (45.7%) as classi-
fi ed by surgeons. Th e high rate of prophylaxis 
might be due to surgeons’ concerns about SSIs, 
in light of the fact that a previous report sug-
gested substandard surgical tools in public set-
tings in Pakistan.24 As 68.8% of the hospitals in 
this study were from the public sector, surgeons 
might have been prompted by concerns about 
SSIs to administer prophylaxis to avoid risk of 
SSIs. SSI rates were observed to be highest for 
hepatobiliary (32.2%) and abdominal surger-
ies (26.0%). Th ird generation cephalosporins 
were the most commonly administered anti-
biotics with their use seen in more than half of 
the patients (57.6%). Half of the surgeons did 
not follow any specifi c surgical guidelines. Th is 
highlights the need to improve adherence to 
guidelines for surgical prophylaxis. 

In the current study, cephalosporins were pre-
scribed to 81.0% of patients. Administration of 
third generation cephalosporin to almost half 
(57.6%) of the patients in the current study is 
in corroboration with previous fi ndings (~49%) 
from a hospital-based study from New Delhi, 
India.25 In this study, cefotaxime, a third gen-
eration cephalosporin was the preferred choice 

Table 1: Patient Characteristics 
Variables n (%), N=917
Gender, Male 440 (48.0)

Age, years, mean ± SD 42 ± 14.8

Types of surgeries

Hepatobiliary 295 (32.2)

Abdominal 238 (26.0)

Urological 141 (15.4)

Gastrointestinal 114 (12.4)

Urogenital 27 (2.9)

Gynecological 24 (2.6)

Others 78 (8.5)

Duration of surgical procedures

≤1 hour 629 (68.6)

1 to 4 hours 254 (27.7)

>4 hours 8 (0.9)

Rate of antibiotic prophylaxis 908 (99.0)

Intravenous route of administration 893 (97.4)

Administration of fi rst dose of antibiotic prior to surgery, 
minutes, mean ± SD

32 ± 91 

Timing of administration of antibiotic prophylaxis

Pre-operative (≤60 min) 565 (61.6)

At the time of incision 163 (17.8)

Reason for prophylaxis

Clean-contaminated surgery 419 (45.7)

Clean surgery 270 (29.4)

Environment 137 (14.9)

Contaminated surgery 126 (13.7)

Co morbidity 66 (7.2)

Poor nutritional status 36 (3.9)

Antibiotics prescribed for prophylaxis Cephalosporins

1st generation 108 (11.8)

2nd generation 107 (11.7)

3rd generation 528 (57.6)

Metronidazole 88 (9.6)

Amoxicillin/clavulanate 61 (6.7)

Quinolone 38 (4.1)

Aminoglycoside 38 (4.1)

Penicillin 14 (1.5)

Others 9 (1.0)
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of antibiotics for surgical prophylaxis (29.9%). 
Th ese results are also similar to that of a recent 
hospital-based study in India that reported 
34.4% preference to cefotaxime, for surgical pro-
phylaxis of patients with SSIs.26 Successful use 
of cefotaxime for prophylaxis during diff erent 
surgical procedures like cholecystectomy and 
orthopedic surgery has also been reported.27-28 

Other studies have reported cefotaxime to be 
the second most commonly used prophylactic 
antibiotic suggesting its impressive susceptibil-
ity patt ern as a plausible reason for preference.29 

Th is data implies the preference of third genera-
tion cephalosporins for surgical prophylaxis in 
the Indo-Pak subcontinent.

Improvements in antibiotic prophylaxis includ-
ing the timing of initial administration, appro-
priate choice of antibiotic agents and shortening 
the duration of administration has gained a lot of 
importance in many clinical surgical sett ings.30 A 
single dose of pre-operative antibiotic was suf-
fi cient for surgeries up to 4 hours.31 In this study 
the average duration of antibiotic administra-
tion was 3.7 ± 2.3 days and was shorter than that 
reported from other studies.32 Antibiotics were 
continued post-operatively in 74.0% of patients 
in this study group for an average of 4 ± 3 days. A 
study in New Delhi, India, reported post-opera-
tive antibiotics administration for a mean dura-
tion of 5 days during hospital stay followed by 
6 days post-discharge.25 Another study from Tai-
wan documented a mean duration of 6.4 days of 
antibiotic use.33 Th e prolonged administration 
reported in those studies is refl ective of the ex-

perience of the investigators.25, 33 A prospective 
study in a general ward of a public sector medi-
cal university hospital in Pakistan reported an 
average of 16.2 ± 7.2 days of post-operative hos-
pital stay in patients who had SSI. Almost 61.6% 
of patients in this study were administered anti-
biotic within an hour prior to surgery and 17.8% 
received at the time of induction of anesthesia. 
Th e SIGN (Scott ish) guidelines propose that 
the optimal timing of prophylactic antibiotic 
administration is within 30 minutes prior to 
incision.20 Administration of this pre-operative 
dose close to incision time is expected to help 
improve adherence to the practice which is in 
concordance with previous observations.34

Th is study was conducted by an experienced 
group of surgeons of whom only half admitt ed 
being aware of clinical practice guidelines. Th is 
exercise assures that such a periodic informa-
tion-gathering and dissemination of fi ndings 
is likely to improve perioperative prophylactic 
practices. Non-compliance to specifi c surgi-
cal guidelines observed in half of the surgeons 
specifi es the need for the development of fea-
sible tools and guidance documents. It is es-
sential that surgeons and surgical departments 
update their practices of antibiotic prophylaxis 
to comply with standard guidelines and updated 
evidences. Interventions to improve poor com-
pliance with infection prevention guidelines 
need to be multifaceted, hospital- and service-
specifi c, and resilient during emergencies.35

Data collected through this study was limited 

Table 2: Surgery wise data on administration of prophylactic antibiotics

Type of surgery Number of patients, n 

Duration of antibiotic use 
(days)
Mean ± SD

Patients prescribed with 
3rd generation cephalo-
sporins,
N (%)*

Patients with post-
operative continuation of 
antibiotics,
n (%), N=917

Hepatobiliary 295 3.1 ± 3.3 201 (68.1) 218 (23.8)

Abdominal 238 3.4 ± 2.2 113 (47.5) 180 (19.6)

Urological 141 4.7 ± 3.6 81 (57.4) 110 (12.0)

Gastrointestinal 114 3.8 ± 2.2 76 (66.7) 82 (8.9)

Urogenital 27 5.1 ± 2.3 17 (63.0) 17 (1.8)

Gynecological 24 3.1 ± 2.0 16 (66.7) 13 (1.4)

Others 78 4.6 ± 2.4 - 5 (0.5)
*Percentage of patients calculated fr om number of patients undergoing that surgery, respectively
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to the practice of the investigator and may not 
necessarily refl ect the overall practice at the 
hospital. Th e use of antibiotics post-surgery 
was considered a continuum of prophylaxis and 
hence diff erentiation between prophylactic and 
therapeutic antimicrobial therapy following sur-
gery was not possible. Th e study design did not 
permit the determination of post-surgical infec-
tion rates.

Conclusion:
NASPAK study shows 99.0% rate of surgical 
antibiotic prophylaxis and helps us to under-
stand its patt ern in Pakistan. Th ird generation 
cephalosporin was documented as most preva-
lent therapeutic class of surgical antimicrobial 
prophylaxis agent. Th e rate of compliance with 
clinical guidelines of surgical prophylaxis was 
only 50.0% indicating the need for development 
of local hospital guidelines to allow judicious 
use of antibiotics in the hospitals for appropri-
ate surgical prophylaxis. Optimal adherence can 
be achieved if policy makers develop evidence-
based guidelines in collaboration with sur-
geons, guarantee an eff ective dissemination of 
guidelines and perform periodic cross-sectional 
analyses recording their adoption in intra- and 
inter-hospital studies. 
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