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Abstract: Background and objectives: The appropriate use of antibiotics is the main strategy of 17 

Antimicrobial stewardship program. This study was planned to evaluate the quality of antibiotic 18 
prescriptions, its adherence with standard guidelines and surgeons’ perception regarding antibiotic 19 
use in surgeries. Methods: A prospective cross-sectional observational and survey-based study 20 
comprised of two sections: Phase 1; to investigate the antibiotic utilization in three most common 21 
abdominal surgical procedures during 9 months (January 2017 to September 2017). The 22 
appropriateness of antibiotics was compared with evidence-based guidelines. Phase 2; the surgeon’s 23 
perspectives were evaluated through a self-administered questionnaire (13 items) during the next 24 
three months (October 2017 to December 2017). Descriptive statistics, chi-square and Fisher’s exact 25 
tests analysis were used through SPSS Statistical Package 21.0. Results: A total of 866 eligible surgical 26 
cases out of 1015 were investigated. An acute appendectomy (n= 418; 48.2%) was most common 27 
surgical intervention followed by laparoscopic cholecystectomy (n= 278; 32.1%) and inguinal hernia 28 
(n= 170; 19.7%). About 97.5% of patients received antibiotics. Among these, 9.5% adhered according 29 
to guidelines with respect to correct choice, 40% for timing, 100% for dose and route (optimal value 30 
100%). The ceftriaxone (J01XD04; n= 503; 59.5%) was most frequently prescribed antibiotic. A 200 31 
participants (response rate 70.6%) filled out a validated questionnaire (internal consistency; α ≥ 0.7). 32 
One hundred and thirty-eight (69%) reported the overuse of antibiotics and most of them (97%) 33 
preferred broad-spectrum antibiotics instead of narrow-spectrum. The participants reported that non-34 
availability hospital-based guidelines (n=193; 96.5%), prescribing of antibiotics without guidelines 35 
(n=186; 93%), underestimation of infection (n=177; 88.5%), lack of consensus (n=135; 67.5%) and poor 36 
awareness about guidelines (n=122; 61%) were the main determinants in their health care settings. 37 
Conclusions: The compliance of Surgical antibiotic was far below the recommendations of guidelines. 38 
The urgent needs of awareness among surgeons and implementation of antimicrobial stewardship 39 
program were important recommended interventions for appropriate use antibiotics. 40 
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The development of antimicrobial resistance even to the newer and broad-spectrum agent is a global 44 
health threat [1]. The antimicrobial resistance is closely associated with its inappropriate usage [2, 3]. 45 
Antimicrobial stewardship (APs) emphasize on the appropriate utilization of therapeutic agents for the 46 
improved patients' health outcomes, minimization of resistance, adverse events and infection issues 47 
[4]. APs also recommend the educational and research-based program for good prescribing behaviors 48 
among healthcare practitioners [5]. 49 

It is well documented that, surgical infections are responsible for serious health concern throughout the 50 
world [6, 7]. The surgical site infections (SSIs) are the most common cause of hospital-acquired 51 
infections. The use of Surgical prophylactic antibiotics (SAP) is an evidence-based practice for the 52 
prevention of SSIs [8].  The optimal benefits can be avail through the only appropriate use of antibiotics 53 
[3, 8]. However, the excessive or inappropriate antimicrobial use is a root cause for the health-related 54 
problems due to emerging resistance, increased the rate of Clostridium difficile infection, toxicity, drug 55 
interactions and prolonged hospitalization [3, 9]. There is a need for increased education and awareness 56 
about the inappropriate use of antimicrobials amongst the public and healthcare professionals [10]. 57 

It is evident that the adherence with evidence-based guidelines is related to improved good prescribing 58 
practices and health outcomes for the patients [3, 8, 11, 12]. In spite of the recommendations, 59 
administrative regimens of SAP are often inappropriate in surgical procedures and health care settings 60 
[3, 13-15]. Antibiotics are the main therapeutic agents and frequently use in surgery [16]. Due to the 61 
higher utilization of antimicrobials, the periodic evaluation SAP, adherence with standard protocols, 62 
understand the perception, attitude, and practices of surgeons are crucial for the better plan of therapy. 63 

Therefore, considering the importance of antibiotic use in surgery, this study was carried out to 64 
evaluate the quality of antibiotic prescription, adherence with standard guidelines and surgeon’s 65 
perception in teaching hospitals, Islamabad, Pakistan. 66 

2. Materials and Methods 67 

2.1. Observational study phase 68 

2.1.1. Study design and settings 69 

A six-month prospective, observational, medical record-based study from January 1, 2017, to 70 
September 30, 2017, was conducted to investigate adherence of SAP practices with treatment guidelines 71 
(phase 1). General surgical departments of Pakistan institute of Medical Sciences and Shifa International 72 
hospital, Islamabad were selected for this study. These are national level referral hospitals with 600 73 
beds, providing medical facilities to the capital city of Pakistan, Khyber Pakhtunkhwa, Azad Jammu 74 
Kashmir, and Punjab areas.  75 

2.1.2. Data collection tool 76 

Medical records of adult’s patients underwent the commonest abdominal surgeries, ages greater than 77 
16 years, with no previous infection and surgery, were analyzed during the study period. The desired 78 
information was collected from medical records through already design standardized form 79 
(Supplementary file 1). The type of surgery, details of antibiotic prophylaxis (antibiotic agents, 80 
administration route, dosage, time), and length of hospital stay were recorded.   81 

2.1.3. Data analysis 82 

The SAPs were judged as has been appropriate if the antibiotic, dose, route and timing were in 83 
accordance with international guidelines recommendations [8, 17]. These guidelines have the same 84 
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recommendation for administration of SAP regarding choice, dose, route, and timing. These guidelines 85 
emphasized on the following aspects; a) use of  inexpensive narrow-spectrum antibiotics b) 86 
intravenous single dose prophylaxis c) administration of SAP within 1 hour before the first incision d) 87 
A Cefazolin is the first drug of choice, however, if there is allergy to beta-lactams then Vancomycin or 88 
Clindamycin should be appropriate alternative regime (Metronidazole should be added against 89 
anaerobic microorganism activity) f) dose of SAP. The steps for reviewing the prescription of SAP to 90 
assess adherence with guidelines are presented in figure 1. World Health Organization Anatomical 91 
therapeutic classification (ATC) were also used to report antibiotic utilization [18].  92 

 93 

Figure 1. Steps for reviewing the prescription of SAP to assess adherence with guideline 94 

2.2. Phase 2: Questionnaire-based study 95 

2.2.1. Study design and settings 96 

After completion of the first phase of the study, a three-month prospective questionnaire-based survey 97 
was carried out to assess surgeons' views regarding antibiotic use and guidelines adherence items. 98 
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Surgeons working at surgical units of the selected settings were included in the questionnaire-based 99 
study from October 1, 2017, to December 30, 2017. Pharmacists, nurses and paramedical staff working 100 
at surgical wards were under exclusion criteria.  101 

2.2.2. Data collection tool 102 

Surgeons were recruited on a daily basis on ward round using a convenient sampling method. A 103 
participant has a full choice to accept or reject to participate in the study. A participant information 104 
leaflet was provided to all surgeons before the study. Investigators systematically and thoroughly 105 
reviewed available literature [19-24] for development of a self-administered questionnaire 106 
(Supplementary file 2). The questionnaire was modified through content and face validity. Content of 107 
a questionnaire was further validated by two academic experts. The content modification was done 108 
after their views about the importance and content relativity. For further, modification, feasibility, and 109 
adjustment, the questionnaire was administered to a small group of 20 prescribers (10 from each 110 
hospital). After that, the recommended modifications were included in the questionnaire. 111 

2.2.3. Data analysis 112 

The Cronbach's alpha was used to measure the reliability coefficients and internal consistency of the 113 
questionnaire in SPSS version 22.0. The calculation for Cronbach's alpha was set at .76. A questionnaire 114 
was divided into two main sections. The demographic history of the participants included in the first 115 
section. While the second section contains 13-questions which was further divided into a and b sections. 116 
Section “a” contain questions related to an antibiotic used in surgical procedures and section “b” 117 
includes details questionnaires items regarding guidelines adherence. The response of participants 118 
recorded on the Likert scale (1 to 5) questionnaire. 119 

2.3. Statistical Analysis 120 

The descriptive statistics were used for frequency and percentages. The frequency of each category was 121 
compared through chi-square or Fisher’s exact tests analysis as appropriate. A p-value of 0.05 or less 122 
was defined as statistically significant. Statistical analysis was conducted using SPSS Statistical Package 123 
21.0 (IBM Corporation, Armonk, NY, USA).  124 

2.4. Ethics approval 125 

The study was performed in accordance with the declaration of Helsinki. Ethical approval was obtained 126 
from the Bioethics Committee of the university and Institutional review boards of selected hospitals 127 
(Supplementary file 3). The purpose and protocols of the study were explained before participation, 128 
and written consents were obtained. 129 

3. Results 130 

3.1. The pattern of surgical procedures 131 

A total of 1015 patients underwent the three common abdominal surgeries in selected settings during 132 
the study period. About, of 149 (14.7%) patients were excluded due to the incomplete medical record 133 
(62 patients), having previous surgery (34 patients) and age less than 16 years (53 patients). Finally, 866 134 
cases were recruited for the present study. An acute appendectomy 418 (48.2%) was the most 135 
commonly performed surgery followed by laparoscopic cholecystectomy 278 (32.1%) and inguinal 136 
hernia 170 (19.7%). These were frequently performed abdominal surgeries in selected settings. 137 

3.2. Quality of antibiotic prescription and overall SAPs Practices according to guidelines 138 
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3.2.1. Indication 139 

According to protocols, antibiotics were indicated for all surgical procedure however non-use of an 140 
antibiotic was observed in this study. A total of 21 patients (2.5%) out of 866 did not receive prophylactic 141 
antibiotic:  11 in laparoscopic cholecystectomy and 10 in inguinal hernia (Table 1). The significant 142 
difference was observed between antibiotic practices and surgical procedures (P < 0.001) (Table 1). 143 

Table 1. Antimicrobial prophylaxis practices in surgeries (n=866). 144 

SAP Practices Appendectomy 

n (%) 

 Laparoscopic 

cholecystectomy 

 n (%) 

 

Inguinal 

hernia  

n (%) 

Total 

n (%) 

Optimal values 

 

Use of 

antibiotic  

 

418 (100) 

 

267 (96) 

 

160 (94) 

 

845 (97.5) 

 

100% 

Non-use of 

antibiotic 

0 (0) 11 (4) 10 (6) 21 (2.5) 0% 

Antibiotic 

correct choice 

35 (8.4) 27 (10.1) 18 (11.2) 80 (9.5) 100% 

Correct dose 35 (100) 27 (100) 18 (100) 80 (100) 100% 

Route      

Intravenous 

(IV) 

 418(100) 267 (100) 160 (100) 845 (100) 100% 

Timing      

30-60 minutes 

before SI  

162 (38.7) 109 (40.8) 67 (41.9) 338 (40) 100% 

More than 30-

60 min  

256 (61.3) 158 (59.2) 93 (58.1) 507 (60) 100% 

Abbreviation: SI: Surgical incision, n: Number, %: Percentage145 

3.2.2. Selection of antibiotics 146 

Antibiotic was prescribed to 845 patients (97.5%) who underwent surgical procedures. However, 147 
appropriate antibiotics according to evidence-based guidelines were given to only 9.5% (n=80) of 148 
surgical patients. About, 765 (90.5%) patients received wrong antibiotics with respect to guidelines. 149 
The selection of correct choice according to protocols was more in the inguinal hernia (11.2%) as 150 
compared to laparoscopic cholecystectomy (10.1%) and acute appendectomy (8.4%); P = 0.001. Seven 151 
hundred and sixty-five (90.5%, consisting of 383 in the acute appendectomy, 240 in the laparoscopic 152 
cholecystectomy and 142 in the inguinal hernia procedures) received antibiotics differing from the 153 
recommended choice according to standard protocols (Table 1). 154 

3.2.3. Dose and route 155 

The patients who did not receive antibiotics according to guidelines were not included in the 156 
computation of correct dose. The dose (n=80; 100%) and route (n=845; 100%) of antibiotic adhered 157 
with the guidelines in all patients (Table 1). 158 

3.2.4. Timing 159 

The timing of administration within an optimal range (within 30-60 minutes before surgical incision) 160 
was noted only in less than half of the patients (40%). The timing was more appropriate in inguinal 161 
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hernia as compared to laparoscopic cholecystectomy and acute appendectomy (41.9%% vs 40.8% and 162 
38.7%; P = 0.001) (Table 1). 163 

3.2.5. Utilization pattern of antimicrobials  164 

The overall commonly prescribed antimicrobials were ceftriaxone (J01XD04: n=503; 59.5%) followed 165 
by Amoxicillin plus Clavulanic acid (J01CR02: n=89, 10.5%). The remaining patients were managed 166 
with other different types of regimens. The combination use of antibiotics was also in 20.9% (n=177) 167 
of the patients (Table 2). 168 

Table 2. Frequency and percentages of various SAP prescribed in selected surgical procedures. 169 

Surgical prophylactic antibiotic 

(dose) 

WHO/ATC 

code 

Acute 

Appendectomy 

(%) 

Laparoscopic 

cholecystectomy 

n (%) 

Inguinal 

hernia 

n (%) 

Total 

n (%) 

   

Ceftriaxone (2g) J01XD04 323 (77.2) 143 (53.5) 37 (23.1) 503 (59.5) 

Amoxicillin plus Clavulaunic acid 

(1.2 g) 

J01CR02 0 (0) 15 (5.6) 74 (46.2) 89 (10.5) 

Cefazolin (2g) J01DB04 7 (1.7) 27 (10.1) 18 (11.2) 52 (6.1) 

Cefoperazone plus Sulbactam (1g) J01DD62 47 (11.2) 0 (0) 0 (0) 47 (5.5) 

Azithromycin (500 mg) J01FA10 0 (0) 46 (17.2) 0 (0) 46 (5.4) 

Cefuroxime (1.5g) J01DC02 0 (0) 23 (8.6) 23 (14.3) 46 (5.4) 

Ceftriaxone (2g) plus 

metronidazole (500 mg) 

J01XD04+ 

J01XD01 

28 (6.7) 0 (0) 0 (0) 28 (3.3) 

Amikacin (500 mg) J01GB06 0 (0) 4 (1.5) 8 (5) 12 (1.4) 

Ciprofloxacin (500 mg) J01MA02 9 (2.1) 0 (0) 0 (0) 9 (1) 

Piperacillin plus Sulbactam (4.5g) J01CR05 4 (0.9) 9 (3.3) 0 (0) 13 (1.5) 

Non-use of SAP - 0 (0) 11 (4.1) 10 (6.2) 21 (2.5) 

Grand Total  418 (100) 278 (100) 170 (100) 866 (100) 

Abbreviations: WHO/ATC: World Health Organization/ Anatomical Classification System, n: Number, %: 170 

Percentage. 171 

3.3. SAPs practices in individual surgical procedures 172 

3.3.1. Acute Appendectomy 173 

Antibiotic was prescribed in all of the 418 (100%) eligible patients undergoing an acute appendectomy. In 81% 174 

(n=339) of the cases, only one antibiotic was prescribed. Ceftriaxone was given to 323 (77.2%) patients, 175 

Cefoperazone plus Sulbactam to 47 (11.2%) patients, and other antibiotics were prescribed to 48 (11.5%) patients. 176 

In 81% of the cases, 2 g of ceftriaxone was used. The route of administration was appropriate in all patients. Only 177 

in 8.4% (n=35) of the cases received antibiotic according to the guidelines. About 38.7% of the patients received 178 

antibiotic within optimal timing (Table 1 and 2).  179 

3.3.2. Laparoscopic cholecystectomy 180 

A total of 278 of 267 (96%) patients undergoing laparoscopic cholecystectomy received a prophylactic antibiotic. 181 

Whereas, only 1 drug was ordered in 91% (n=243) of the patients. Ceftriaxone was prescribed to 143 (53.5%), 182 
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azithromycin for 46 (17.2%), and other drugs were used in 78 (29.2%) cases.  The dose of Ceftriaxone, 183 

azithromycin, and cefazolin was 2 g, 500 mg, and 2g respectively. The dose and route of administration adhered 184 

to guidelines in all patients who received antibiotics. The choice and timing of antibiotics adhered with the 185 

guidelines in only 10% (n=27) and 40.8% (n=109) of the cases (Table 1 and 2). 186 

3.3.3. Inguinal hernia 187 

A total 160 of 170 (94%) patients undergoing inguinal hernia received prophylactic antibiotics. Amoxicillin plus 188 

Clavulanic acid was the most frequently prescribed drug (74 cases). The other patients received ceftriaxone 189 

(n=37), Cefuroxime (n=23), or other antibiotics (n=26). The dose of Amoxicillin plus Clavulanic acid was l.2 g 190 

(100%). A single antibiotic was prescribed to fifty-four (n=86; 54%) percent of the patients. The drug of choice 191 

according to guidelines is Cefazolin, which was only prescribed to 18 (11.2%) of the patients. The timing was 192 

appropriate in only 41.9% of the patients (Table 1 and 2). 193 

3.4. Demographic characteristics of Surgeons 194 

A total of 283 surgeons were approached using a convenient sampling method and the questionnaire 195 
was completed by 200 prescribers from selected settings with a response rate of 70.6%. Most of the 196 
prescribers were male (n=110, 55%) and level of education was associate (n=93, 46.5%). The highest 197 
proportion of respondents consisted of the age group of less than 30 years (n=171, 85.5%), 74% had 198 
experience of <10 years (n=148). Statistically significant differences were found between age, final 199 
academic degree, and experience with respect to perception regarding Evidence-based guidelines 200 
(Question-5) (P<0.05) (Table 3). 201 

Table 3. Details of participants (n=200). 202 

Variables Frequency (n) Percentage (%) P-value 

Gender    

Male 110 55  

.238  Female 90 45 

Age    

Age <30 years 171 85.5  

.001 Age >30 years 29 14.5 

Final academic degree    

Bachelor degree (M.B.B.S) 80 40  

.001 Associate degree (M.S) 93 46.5 

Post graduate degree (PhD-S/Post.Doc-S) 27 13.5 

Work experience    

<10 years 148 74  

.001 11-20 years 48 24 

>20 years 4 2 

Hospital setting    

Government 100 100 .964 

Private 100 100 

Abbreviation: M.B.B.S: Bachelor of Medicine and Bachelor of Surgery, M.S: Master of Surgery, PhD-S: Doctor of 203 

Philosophy in surgery, Post-Doc-S: Post Doctorate in surgery, n: Number, %: Percentage 204 
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3.5. Perceptions of Participants about antimicrobial use in surgery 205 

Most of the participated surgeons reported (69%; n=138, strongly agreed; 6% n=12 or agreed; 63% 206 
n=126) overuse of antibiotic in surgical procedures; only two (1%) disagreed. The overuse of antibiotic 207 
was more reported in government-funded hospital (n=72;36%) as compared to private-funded (n=66; 208 
33%); p=.002. Most of them strongly (97%, n=194) preferred broad-spectrum antibiotics instead of 209 
low-spectrum. About twenty-seven surgeons underrated this variable. Surgeons having post-210 
graduate degree preferred broad-spectrum agent versus narrow spectrum less than their colleagues 211 
who obtained bachelor or associate educational background (13.5%, n=27 versus 38%, n=76 and 212 
45.5%, n=91; p=.013) (Supplementary file 4). The details about perceptions of surgeons are reported 213 
in Table 4. 214 

Table 4. Surgeons perception regarding guidelines adherence and other determinants (n=200) 215 

Variables                                                                  

Strongly 

disagree 

Response n (%) 

Disagree       Uncertain 

 

Agree 

 

Strongly 

Agree 

Section a: Antibiotic-related items 

Q1: Antibiotics are overused in surgical 

procedures? 

0 (0) 2 (1) 60 (30) 126 (63) 12 (6) 

Q2: Are you preferred broader-

spectrum antibiotics instead of low 

spectrum antibiotic in a surgical 

procedure? 

2 (1) 1 (.5) 3 (1.5) 170 (85) 24 (12) 

Q3: Are low availability of antibiotics 

in the hospital pharmacy affecting the 

choice of an antibiotic according to 

guidelines? 

1 (.5) 17 (8.5) 64 (32) 109 (54.5) 9 (4.5) 

Section b: Guidelines adherence related items 

Q4: Are you agree to prescribed 

antibiotic prophylaxis with accurate 

choice, dose, and timing according to 

guidelines? 

1 (.5) 0 (0) 17 (8.5) 171 (85.5) 11 (5.5) 

Q5: Evidence-based guidelines should 

be followed before prescribing 

antibiotic in surgery? 

0 (0) 24 (12) 48 (24) 92 (46) 36 (18) 

Q6: Prescribing of antibiotics without 

evidence-based guidelines is 

responsible for a high financial burden 

on patients? 

2 (1) 9 (4.5) 3 (1.5) 162 (81) 24 (12) 

Q7: Poor awareness about guidelines is 

a factor of irrational use of antibiotics 

in surgery? 

1 (.5) 29 (14.5) 48 (24) 94 (47) 28 (14) 

Q8: Are lack of consensus by the 

surgeons with the recommendation in 

0 (0) 27 (13.5) 38 (19) 107 (53.5) 28 (14) 
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the guidelines is a factor for 

inappropriate use of antibiotics? 

Q9: Disagreement with guidelines is a 

contributing factor for the 

inappropriate use of antibiotics? 

0 (0) 50 (25) 43 (21.5) 92 (46) 15 (7.5) 

Q10: Underestimation of infection rate 

is a factor for non-adherence with 

guidelines? 

1 (.5) 1 (.5) 21 (10.5) 169 (84.5) 8 (4) 

Q11: Are guidelines are good 

educational tools and also a convenient 

source of advice According to your 

opinion? 

0 (0) 14 (7) 29 (14.5) 126 (63) 31 (15.5) 

Q12: I use the guidelines on a daily or 

weekly basis? 

0 (0) 3 (1.5) 42 (21) 125 (62.5) 30 (15) 

Q13: There are no available hospital-

based guidelines for antibiotic use in 

surgery? 

1 (.5) 0 (0)  6 (3) 167 (83.5) 26 (13) 

Abbreviatoions: n: Number; % Percentage, SSI: Surgical site infection. 216 

3.6. Participants’ Perceptions about guidelines  217 

Regarding guidelines adherence, a total of 128 (64%) of surgeons agreed/strongly agreed that 218 
"Evidence-based guidelines should be followed before prescribing antibiotic in surgery.” About, 186 219 
(93%) surgeons perceived that “Prescribing of antibiotics without evidence-based guidelines are 220 
responsible for a high financial burden on patients”. Furthermore, 67.5% (n=135) of participants 221 
agreed/strongly agreed that “lack of consensus by the surgeons with the recommendation in the 222 
guidelines is a factor for inappropriate use of antibiotics. This was highly rated by 46% (n=92) of 223 
junior surgeons as compared to seniors; P-value=.004 (11 to 20 years’ experience n=39; 19.5% and 224 
more than 20 years’ experience (n=4; 2%) (Supplementary file 4). 225 

Most of the surgeons perceived (n=157; 78.5%) that guidelines are good educational tools and a 226 
convenient source of advice for appropriate antibiotic use. A total of 77.5% (n=155) reported the use 227 
of guidelines on a daily or weekly basis, however surgeons having bachelor (28%, n=56) or associate 228 
degree (39.5%, n=79) were highly responded as compared to post-graduate degree holders (10%, 229 
n=20); P=.012 (Supplementary file 4). However, the non-availability of local based hospital guidelines 230 
was reported by 96.5% (n=193) of participants (13% (n=26) strongly agreed and 83.5%, n=167 agreed). 231 
More details are described in Table 4. 232 

4. Discussion 233 

We performed a comprehensive assessment of antibiotics used in the most common abdominal 234 
surgical procedures in two teaching hospitals. We found a substantial proportion of inappropriate 235 
SAP contradictory with evidence-based standard treatment guidelines. Most of the patients (n=845; 236 
97.5%) received SAP in this study. However, the non-use when it is recommended in 2.5% (21 out of 237 
866) cases leads to increase chances of wound development and its consequences related to increasing 238 
length of stay, morbidity, and mortality [3, 11]. The SAP was administered in line with standard 239 
guidelines recommendations in 9.5% (n=80) of patients. These findings are aligned with other studies 240 
conducted in Italy [25] and Brazilian hospital [26] which reported an adherence rate of 5.7% and 3-241 
5.8% respectively. However, the previous studies in Qatar (68%) [27], India 52% [28] and Philippines 242 
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(44%) [29] were reported higher adherence rates as compared to our study. The first step for the 243 
appropriate use of SAP is to provide educational training on antibiotic stewardship program and 244 
associated SSIs risk. Many previously conducted studies demonstrated the benefits of an educational 245 
intervention for antibiotic prophylaxis. The studies conducted in Nigeria [13] and Italy [25] found 246 
that compliance with antibiotic prophylaxis guidelines improved with increased awareness among 247 
surgeons and other health care team members.   248 

Appropriate timing of administration of SAP was 40% (n=338) in our study. Comparable results also 249 
reported by the studies in the Philippines and Australia [30, 31]. Previous studies conducted in, 250 
Northern Nigeria (16.5%) [13] and Egypt (5%) [32] reported low adherence rate as compared to our 251 
study. Whereas, the higher rate was reported by other studies conducted in Jorden (99%) [15], France 252 
(76.6%) [33], and Palestine (60%) [34]. Less protection was received by patients who did not receive 253 
the antimicrobial at the optimal time. It is the best evidence that delayed administration of SAP is 254 
associated with two times greater risk of SSIs as compared to timely administration [13]. Appropriate 255 
time of administration of PPA can also reduce the duration of stay and hospitalization cost [8, 17]. 256 
Non-availability of standard guidelines and protocols for antibiotic prophylaxis in these hospitals 257 
could be a reason for non-compliance in our study [13, 14]. Lack of knowledge, unavailability of 258 
clinical pharmacist and poor collaboration with health care team are another reason for non-259 
compliance in the present study. Further, large scale and multi-centered studies are needed to dig 260 
out others contributing factors of non-compliance. 261 

Most commonly prescribe SAP was Ceftriaxone, given to 503 (59.5%) cases. The studies conducted in 262 
Ethiopia [3] and Turkey [35] also reported that ceftriaxone was excessively and inappropriately used 263 
in their settings. Antibiotics should be cost-effective, non-toxic and of the limited spectrum [8, 34]. 264 
Cefazolin is enough to cover pathogens involved in surgical infection. Inappropriate use of antibiotics 265 
provides a favorable environment to microbial resistance and also increased the possibility of adverse 266 
reactions [8, 17]. However, we observed a very low proportion of cefazolin in our study. Our findings 267 
are also supported by the research studies in Iran [36], and Saudi Arabia [37]. These findings revealed 268 
that the surgical team is not keeping up-to-date standards of best practice. 269 

The second phase of this study was to evaluate the surgeon's views through a validated 270 
questionnaire. A wide range of influencing factors was explored through this research study. Most 271 
of the respondents in this study perceived that antibiotic overused, preference of broad-spectrum 272 
antibiotics and non-availability of antibiotics are the main problem in surgical wards. Similar findings 273 
were also reported by the studies from other settings outside Pakistan [19, 38-40]. Furthermore, 274 
similar results were reported in studies carried out in Malaysia [20] and India [28]. They reported 275 
that surgeons perceived that broad-spectrum antibiotics with long duration are more effective than 276 
narrow-spectrum antibiotics [20, 28]. These findings are important to address because overuse, 277 
broad-spectrum antibiotics, and non-availability problems have a potential impact on patient care 278 
and infection control activities. 279 

The importance of evidence-based treatment guidelines cannot be denied. Prescribers scored highly 280 
to the guideline adherence items in this study which, suggesting a general acceptance of evidence-281 
based guidelines. Guidelines adherence scores were similar to other studies conducted in England 282 
[19] and France [41]. This reflects a positive attitude and preference of prescribers towards guidelines. 283 
Standard treatment guidelines are crucial for rational use of therapy. Update and evidence-based 284 
guidelines should be provided to prescribers which, ultimately enhance effective and quicker route 285 
to appropriate antibiotics use [42]. Most of the participants reported that they used guidelines on a 286 
daily basis but also reported un-availability of hospital-based local guidelines. Similar results were 287 
reported by Philippine study [43]. Although positive attitudes towards guidelines are shown in our 288 
study but limited impact on their practice observed. However, reasons behind non-adherence of 289 
guidelines in our study may be due to lack of awareness about appropriate guidelines, lack of 290 
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consensus by the surgeons with the guidelines, ineffective distribution system for the latest version 291 
of guidelines and lack of regular educational training sessions [20]. 292 

4.1. Strengths and Limitations 293 

This study focused on specific three common abdominal surgeries, quality of antibiotic prescription, 294 
compliance rate with standard protocols and surgeon’s perception in two tertiary care hospitals. As 295 
to the best of our knowledge, no previous studies have been focused on antibiotic utilization in 296 
selected abdominal procedures and surgeons, in a global or local perspective. The study has a novel 297 
concept, to documented the prescribing practices in three common abdominal surgical procedures 298 
and compare with International standard guidelines. This study also provides useful information to 299 
understand the perception of surgeons. Further, a sample size of 866 prescriptions and 200 surgeons 300 
is a huge sample that result in most authentic findings. Data collection from 2 tertiary care teaching 301 
hospitals was also a challenging task. The use of International evidence-based guidelines were best 302 
steps to strengthen the study. Due to which areas associated with drug use problems were identified 303 
and the degree of problems were also measured. Outcomes of present study add to a growing 304 
literature, particularly around medicine use and pharmaceutical health systems in developing 305 
countries. Some limitations of this study must be acknowledged. First, we used published 306 
recommendations of evidence-based international guidelines to measure against the appropriate use 307 
of SAPs in selected surgeries. Because there were no local consensus guidelines available in both 308 
hospitals. However, the possibility exists that recommendations given by the guidelines were not 309 
practicable in our patients or for the situation in Pakistan. Second, the study did not monitor the post-310 
surgical infection rate. Therefore, we do not know if the nonadherence to the guidelines had any 311 
clinical consequences. Third, the questionnaire was only distributed at two tertiary care hospitals in 312 
the capital city of Pakistan. Thus, these findings cannot be generalized for the whole country.  313 

5. Conclusions 314 

The compliance of Surgical antibiotic was far below the recommendations of guidelines. The 315 
inappropriate choice, the timing of administration, overuse of antimicrobials, prescribing of 316 
antibiotics without guidelines, poor awareness, underestimation of infection, lack of consensus and 317 
non-availability of hospital-based guidelines were the main problems observed in this study. Good 318 
prescribing practices are crucial for patient safety and better health outcomes. Although, prescribers 319 
still rely on their own personal experiences while prescribing therapeutic agents. Surgeons are at the 320 
forefront in treating patients with infections therefore, the direct involvement of surgeons with 321 
knowledge in surgical infections can be highly impactful. The urgent needs of awareness among 322 
surgeons, continuous educational training, availability of appropriate antibiotics, implementation of 323 
local or international treatment guidelines and antimicrobial stewardship program were important 324 
recommended interventions for appropriate use antibiotics in surgery. 325 
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 475 
Supplementary file 1 476 

Data Collection form (For Observational study) 477 

This data extraction format is prepared to retrieve data from patient charts on the utilization pattern of antibiotic 478 

prophylaxis for surgical site infections at Pakistan institute of Medical Sciences and Shifa international hospital, 479 

Islamabad from January,1, 2017 to September 30, 2017. 480 

1. Medical and Surgical history of patients underwent surgery 481 

1.1 Type of surgery 

 

1. clean 

2. clean contaminated 

1.2 Most common surgical procedure 

performed for the patient 

1.Appedoctomy  

2. Incisional Hernia 

3.Laparoscopic cholecystectomy 

 

 

1.3 Co- morbid condition does the patient 

has? 

1.DM 

2. HIV-AIDS………... 

3.TB 

4.Hypertetion 

5.Malignancy 

6.Other co morbidity________ 

1.4 Previous infection and surgery 1. Yes 

2. No 

 482 

2. Surgical Antibiotics Usage  483 

2.1 Type of wound that the patient  1.Clean 

2.Clean contaminated 

3.Contaminated 

4.Dirty  

2.2 Antibiotic prescribed or not? 1.Yes 

2.No 

2.3 If Yes, type of antibiotic given to the 

patient as prophylaxis 

1. Ceftriaxone 

2. Cefazolin 

3. Cefuroxime 

4. Metronidazole 
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5. Others------ 

2.4 The form of antibiotics  1.single 

2.combined 

2.5 Duration of treatment (in hours) ----------- 

2.6 Dose of antibiotics  ------------- 

2.7 Dosage form of antibiotics  --------------- 

2.8 Route of administration 1.intera venous 

2.intra muscular 

3. intra dermal 

4.other ------ 

 

3.9 Timing of administration 1.within 30-60 minutes before surgical incision 

2. More than 1 hour before surgical incision 

 

 484 

3. Adherence with Standard treatment guidelines 485 

 486 

3.1 Is choice of SAP appropriate according to guidelines? 1.Yes 

2. No 

3.2 Appropriate dose? 1.Yes 

2. No 

3.3 Route of administration? 1.Yes 

2. No 

3.4 Duration of SAP? 1.Yes 

2. No 

3.5 Is timing of administration before surgical incision 

appropriate?  

1.Yes 

2. No 

 487 

 488 

  489 
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Supplementary file 2 490 

 491 

The finding of current study will be kept confidential and used only for research purposes. The completion of 492 

questionnaire only required 5-10 minutes. 493 

 494 

Anonymity and confidentiality 495 

 496 

The data collected through this study will be strictly confidential by the researchers. Names and confidentiality 497 

of participants will not be revealed. Your identification information’s will not be released to your organization 498 

or anyone  499 

 500 

Right of withdrawal 501 

 502 

You have fully rights to take participation or withdrawal of study. 503 

 504 

FIRST SECTION: Demographic information  505 

 506 

1. Please indicate your name (Optional) 507 

 508 

 

 509 

2. Please indicate your gender  510 

 Male 

 Female 

 511 

3. Please indicate your age 512 

 513 

 Less than 30 years 

 More than 30 years 

4. Please indicate your final academic degree  514 

 Bachelor degree 

 Associate degree 

 Postgraduate or above 

5. Please indicate your work experience in this hospital  515 

 Less than 10 years 

 11-20 years 

 More than 20 years 

 516 
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 517 

 518 

 519 

 520 

6. Please indicate your hospital setting  521 

 Government 

 Private 

 Others 

 522 

SECOND SECTION: This section contains questions about perception of surgeons and determinants of 523 

antibiotic practices.  524 

DIRECTION: 525 

Please indicate to what extent you agree or do not agree with each statement below. 526 

KEY: 527 

Strongly disagree:           1 Disagree:              2 

Uncertain:                        3 Agree:                   4 

Strongly Agree:               5  

 528 

Section A: Antibiotic use in surgical procedures. 529 

Q-1 Antibiotics are overused in surgical procedures? 1 2 3 4 5 

Q-2 Are you preferred broader-spectrum antibiotics instead of low spectrum 

antibiotic in surgical procedure? 

1 2 3 4 5 

Q-3 Low availability of antibiotics in the hospital pharmacy affecting the 

choice of antibiotic according to guidelines? 

1 2 3 4 5 

 530 

Section B: Perception about Standard treatment guidelines. 531 

Q-4 Are you agree to prescribed antibiotic prophylaxis with accurate choice, 

dose and timing according to guidelines? 

1 2 3 4 5 

Q-5 Evidence based guidelines should be followed before prescribing antibiotic 

in surgery? 

1 2 3 4 5 

Q-6 Prescribing of antibiotics without evidence-based guidelines are responsible 

for high financial burden on patients? 

1 2 3 4 5 

Q-7 Poor awareness about guidelines is a factor of irrational use of antibiotics in 

surgery? 

1 2 3 4 5 

Q-8 Lack of consensus by the surgeons with the recommendation in the 

guidelines is a factor for inappropriate use of antibiotics? 

     

Q-9 Disagreement with guidelines is a contributing factor for inappropriate use 

of antibiotics? 

     

Q-10 Underestimation of infection rate is a factor for non-adherence with 

guidelines? 

     

Q-11 Guidelines are good educational tools and also a convenient source of 

advice? 
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Q-12 I use the guidelines on a daily or weekly basis?      

Q-13 There are no available hospital-based guidelines for antibiotic use in 

surgery? 

     

 532 

  533 
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Supplementary file 4. Statistical analysis of some important variables 552 

1- Antibiotics are overused in surgical procedures 

Hospital setting Strongly 

disagree 

Disagree    Uncertain Agree Strongly 

Agree 

Total 

Government-

funded 

0 2 26 60 12 100 

Private funded 0 0 34 66 0 100 

Total 0 2 60 126 12 200 

Pearson Chi-Square p value=.002; Fisher's Exact Test p-value=.001; Phi test= .227; Cramer’s V test=.227 (p-value=.001) 

2-  Are you preferred broader-spectrum antibiotics instead of low spectrum antibiotic in surgical procedure? 

Final academic 

degree 

Strongly 

disagree 

Disagree    Uncertain Agree Strongly 

Agree 

Total 

Bachelor degree 

(M.B.B.S) 

2 1 1 75 1 80 

Associate degree 

(MS) 

0 0 2 73 18 93 

Post graduate 

degree 

(PhD/Post.Doc) 

0 0 0 22 5 27 

Total 2 1 3 170 24 200 

Pearson Chi-Square p value=.013; Fisher's Exact Test p-value=.001; Phi test= .310; Cramer’s V test=.220 (p-value=.013) 

3- I use the guidelines on a daily or weekly basis?    

Final academic 

degree 

Strongly 

disagree 

Disagree    Uncertain Agree Strongly 

Agree 

Total 

Bachelor degree 

(M.B.B.S) 

0 1 23 38 18 80 

Associate degree 

(MS) 

0 1 13 68 11 93 

Post graduate 

degree 

(PhD/Post.Doc) 

0 1 6 19 1 27 

Total 0 3 42 125 30 200 

Pearson Chi-Square p value=.012; Fisher's Exact Test p-value=.005; Phi test= .285; Cramer’s V test=.202 (p-value=.012) 

4- Lack of consensus by the surgeons with the recommendation in the guidelines is a factor for inappropriate 

use of antibiotics? 
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Work experience 

Strongly 

disagree 

Disagree    Uncertain Agree Strongly 

Agree 

Total 

 

<10 years 

0 18 38 71 21 148 

11-20 years 0 9 0 32 7 48 

                 

>20 years 

0 0 0 4 0 4 

Total 0 27 38 107 28 200 

Pearson Chi-Square p value=.004; Fisher's Exact Test p-value=.001; Phi test= .314; Cramer’s V test=.222 (p-value=.003) 

 553 

 554 
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