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A B S T R A C T 

The common cause of healthcare-associated infections is surgical site 
infections (SSIs). The appropriate use of antibiotic prophylaxis plays an 
important role in the prevention and reduction of surgical site infection. So, 
this study was evaluated the antibiotics prophylaxis administration in surgical 
patients. A prospective cross-sectional study was conducted on surgical 
patients from July 2015 to December 2016. Data were collected for all patients 
who undergoing surgery and met inclusion criteria. CDC Guideline for wound 
classification and antibiotic prophylaxis administration were used. SPSS 
software version 21 was used for data analysis of descriptive statistics. A total 
of 134 patients who undergoing surgery and met the study criteria were 
evaluated. Of these, 81 (60.4%) were males. The mean+SD age of the 
participants was 40.74+18.3. Most commonly used agent was vancomycin plus 
ceftazidime (71.6%). Duration of antibiotic administration and appropriate 
antibiotics were not compatible with guidelines. Educational interventions are 
necessary to improve administration of antibiotic prophylaxis prior to surgery 
and reduce surgical site infection. 
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Introduction 

The common cause of healthcare-associated 
infections is surgical site infections (SSIs) [1, 2]. 
Surgical site infections are defined by Centers for 
Disease Control and Prevention (CDC) as an 
infection that is related to an operative procedure 
that can occur at or near the surgical incision 
within 30 or 90 days after the procedure [1]. SSIs 
are often occurring at the incision site but deeper 
adjacent structures can be involved as well [3]. SSIs 
occur as a nosocomial infection among surgical 
patients by incidence of approximately 38 percent. 
It is estimated that SSIs develop approximately 1 
in 24 patients who undergo inpatient surgery in 
the United States [4, 5]. SSI can develop in-hospital 
problem and has a severe consequences for the 
patients [6].  Postoperative infections after 
neurosurgical procedures can be bothersome for 
the patients [7].  Wounds are classified according to 
National academy of sciences and the national 
Research Council to clean, clean-contaminated, 
contaminated or dirty [8]. Malis as a pioneer 
reported that local and preoperative antibiotic 
prophylaxis has a beneficial effect on the 
prevention of infection in neurosurgical 
procedures [9]. Current guidelines show that 
between 33% and 60% of SSIs are preventable [10,

11]. The goal of antimicrobial prophylaxis during 
the operative procedure is reducing the burden of 
microorganisms at the surgical site and 
consequently prevention of SSIs. The beneficial 
effect of antibiotic prophylaxis for prevention and 
reducing surgical site infection has been clearly 
proven. Therefore, if antibiotic selection is done 
wrongly, deleterious outcomes will be occurred 
for the patients [12]. According to local microbial 
resistance patterns, the appropriate use of 
prophylactic antibiotics can improve the 
effectiveness of antibiotics and thereby preventing 
the emergence of antibiotic-resistant bacteria [13].  
Surgeons often administer a broad-spectrum 
antibiotic as a prophylaxy prior to surgery or they 
administer antibiotics that are not complied with 
the valuable guidelines that have been existed [14]. 
This background prompted us to evaluate the 
pattern and rationality of antibiotic prophylaxis of 
surgical and neurosurgical patients undergoing 
surgery in a referral center of surgery in Loghman 

Hospital, Tehran, IRAN from 1 July 2015 to 31 
December 2016. 

Materials and Methods 

A cross sectional study was carried out in the 
Neurosurgery and general surgery wards of  
Loghman Hospital, a referral center of surgery in 
Tehran, IRAN from July 2015 to December 2016. 
The surgical procedures were classified into clean, 
clean-contaminated and contaminated based on 
CDC Wound Classification [15].  
All patients undergoing these procedures were 
included in this study. Inclusion criteria were: 
patients who were undergoing clean and clean-
contaminated surgery. Exclusion criteria were: 
patients have infection prior to surgery, patients 
undergoing contaminated or dirty surgery, 
pregnant or breast feeding women.  Data from the 
medical records of patients who were met 
inclusion criteria, including patient demographics, 
type of surgical procedure, choice of antibiotic 
regimens before surgery, time of administration 
were collected. Also, type of antibiotic regimen, 
duration of administration and occurrence of 
infection after surgery were collected. In addition, 
the appropriateness of antibiotic prophylaxis 
which administered for the patients compared 
with the U.S. Centers for Disease Control and 
Prevention guideline [16].  

Statistical analysis 

We used Statistical Package for the Social Sciences 
21 (SPSS Inc, Chicago, Illinois, USA) for analysis. 
Frequencies and percentages were used to 
describe categorical variables while means and 
standard deviations were used to describe 
continuous variables.  

Results 

A total of 134 patients who undergoing surgery 
and met the study criteria were evaluated. Of total 
patients (n=134), 81 (60.4%) were males and 53 
(39.6%) were females. The mean+SD age of the 
participants was 40.74+18.3.  
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Majority of surgery, 76 (56.6%) was due to brain 
tumor followed by hydrocephaly 14 (10.4%) and 
gastrointestinal cancer 9 (6.7%) and the least 
common procedures was gall bladder resection, 
hematoma and pre-anal abscess with the same 
rate of 2 (1.5%) (Table 1). One hundred three of 
the procedures were clean and 32 of the 
procedures were clean-contaminated. In our 
study, 18 patients (13.4%) involved by infection 
after surgery. Our result showed that majority of 
patients received vancomyin rather than cefazolin 
in neurosurgery. Also, in our study the most 

common antibiotics which used for the 
gastrointestinal surgery were ceftriaxone plus 
metronidazole.  All antibiotic regimens that used 
as prophylaxis was shown in table 2. In our study, 
majority of antibiotics administered during 
anesthesia rather than 60 minutes prior to 
surgery or 120 minutes prior surgery if 
vancomycin is selected for prophylaxis. Frequency 
and percentage of time of administration of 
antibiotics prior to surgery was shown in table 3. 
The duration of postoperative antibiotics that 
administered after surgery was shown in table 4. 

Table 1. Demographic data and type of surgery of patients. 

Patients Frequency (percent) 
men 

Women 
81 (60.4%) 
53 (39.6%) 

Types of surgery Frequency (percent) 
CNS Tumor 76(56.6%) 

Hydrocephaly 14(10.4%) 
Gastrointestinal Cancer 9(6.7%) 

Ileus ^(4.5%) 
Scalp Fracture 5(3.5%) 

CNS Cyst 5(3.5%) 
CNS Abscess 3(2.2%) 

Pancrase and gall bladder surgery 3(2.2%) 
Apanditis 3(2.2%) 

Cholesystectomia 2(1.5%) 
Subdural hematoma (SDH) 2(1.5%) 

Preanal Abscess 2(1.5%) 

Table 2. Types of antibiotics that used as a prophylaxis prior to surgery. 

Type of antibiotics Frequency Percentage 

ceftriaxone + metronidazole 25 18.7 

vancomycin + ceftazidime 96 71.6 
ceftazidime 3 2.2 

cefazolin 3 2.2 
meropenem + ciprofloxacin 1 0.7 

vancomycin 1 0.7 
cefazolin + metronidazole 1 0.7 

ceftriaxone + metronidazole + 
cefazolin 

1 0.7 

clindamycin + cefazolin 1 0.7 
ceftriaxone + vancomycin 1 0.7 
vancomycin + meropenem 1 0.7 
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Table 3. Frequency and percentage of time of administration of antibiotics prior to surgery. 

Table 4. The number of days receiving antibiotics postoperative surgery. 

Number of days Frequency percentage 

1 4 3.0 
2 17 12.7 
3 21 15.7 
4 29 21.6 
5 16 11.9 
6 13 9.7 
7 9 6.7 
8 7 5.2 
9 3 2.2 

10 4 3.0 
11 5 3.7 
12 1 0.7 
13 1 0.7 
17 1 0.7 
19 1 0.7 
21 1 0.7 
22 1 0.7 

Discussion 

Drug Utilization Evaluation (DUE) studies 
facilitate assessing the appropriateness and 
rational use of medications [19]. The aim of our 
study was drug use evaluation of the antibiotic 
prophylaxis in patients who underwent surgery 
and compare them with surgical antibiotic 
prophylaxis (SAP) guidelines. Majority of 
noncompliance with valuable guidelines in this 
study was inappropriate administration of 
antibiotics prior to surgery. In our study, 
antibiotics administered during anesthesia rather 
than 60 minutes prior to surgery or 120 minutes 
prior surgery if vancomycin is anselected for 
prophylaxis. Classen et al., [20] studied on the 
timing of antibiotic prophylaxis on 1708 patients 

who received the prophylactic antibiotics 
preoperatively. They found that the appropriate 
administration of antibiotics prior to surgery was 
associated with the lowest risk of surgical-wound 
infection. Our study was in line with this study. In 
Paradiso-Hardy et al. study in Canada [21] and 
Lallemand et al.study that was done  in France [22], 
the timing of administration of antibiotic 
prophylaxis was correct in 72% and 61.4% of 
cases respectively. Our result is not similar to 
these studies. Also, different studies were done in 
Jordan [23], Netherlands [24] and Nicaragua [25] .They 
reported the timing of administration of antibiotic 
prophylaxis were correct in 99%, 50% and 22% 
respectively. 
One of the majorities of failures of our study 
towards the valuable and standard guidelines is 

PercentageFrequencyTime of administration of 
antibiotic 

0.7 1 2 hours prior to surgery 
0.7 1 1 hours prior to surgery 

21.6 29 30 minutes prior to surgery

76.9 103 During anesthesia 
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prolonging the duration of prophylaxis beyond the 
recommended time. In our study, majority 
(21.6%) of patients received antibiotic 
prophylaxis for 4 days. And only 3% of patients 
received prophylaxis for 24 hours. In our study 
15% of patients received prophylaxis in a 
corrected time and lasting 85% received 
antibiotics incorrectly. Several studies were done 
in different country showed different results. Our 
result approximately is similar to these several 
studies. 
Percentage of patients who received antibiotic 
prophylaxis beyond 24 hours after surgery was 
65% in a study was done in France [26] and 59.3% 
in Qatar [27]. A study was done in Nicaragua, 78.4% 
received prophylaxis more than 24 hours [25] and 
97% in Sudan [28]. In general, guidelines 
recommend either single dose of prophylaxis or 
prophylaxis for 24 hours after surgery. Prolonged 
prophylaxis can be harm full rather than beneficial 
effects and can induct resistance of bacterial 
strains and also increase the incidence of 
antibiotic associated diarrhea [29, 30]. Also, a 
systematic review assessed single dose of 
antimicrobial prophylaxis versus multiple dose for 
major surgery between 1974–1999. They showed 
that a single dose of antibiotic is as effective as 
multiple doses and surgical site infection (SSI) risk 
is not different for both single and multiple doses 
of antimicrobial prophylaxis [31].  
According to standard guidelines [16- 18], most 
common antibiotic which administer for 
neurosurgery is cefazolin and its alternative is 
vancomycin, but our result showed that majority 
of patients received vancomyin rather than 
cefazolin. Also, for gastrointestinal surgery, 
cefazolin and its alternative clindamycin or 
vancomycin based on standard guidelines should 
be administered. However, in our study the most 
common antibiotics which used for the patients 
were ceftriaxone plus metronidazole.   
Different studies also stated that surgeons 
administered antibiotics against standard 
guidelines. Kasteren et al. [24] found that the main 
reasons to compliance with standard guideline are 
lack of awareness of appropriate guidelines, lack 
of agreement of surgeon’s with recommendation 
which existed in these guidelines and logistical 
limitations in the operating room.  

Conclusion: Thus according to our results, 
developing a local Hospital guideline may be 
necessary for surgical antibiotic prophylaxis 
especially for neurosurgeon and general surgeons. 
This guideline should be developed based on 
bacterial epidemiology patterns of hospital and 
general surgery and neurosurgery operation 
rooms.  
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