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Abstract 

Introduction: Surgical site infections (SSIs) are common postoperative complications, necessitating effective preventive 

strategies such as pharmacist interventions. This study explores the impact of pharmacist interventions on the antimicrobial 

prophylaxis model in vascular and gastrointestinal surgeries. 

Methods: We enrolled 200 adult postoperative patients, dividing them into two groups of 100 each. Initially, both groups 

received antibiotics based on surgeons' recommendations. Subsequently, all participants underwent pharmacist 

consultations. The first group continued antibiotics per surgeons' guidance, while the second group followed pharmacists' 

recommendations. We then compared SSI incidence between the two groups, recording data in an SPSS file. 

Results: Initially, surgeons prescribed prophylactic antibiotics for 71% of the first group and all of the second group. 

Pharmacist interventions revealed inaccuracies in antibiotic type, dosage, or duration in 80% and 88% of cases, respectively. 

The second group better adhered to recommended guidelines for treatment duration (P=0.007), accurate dosage (P=0.0001), 

and re-administration necessity. Moreover, SSI occurrence significantly decreased in the second group (P=0.0001). 

Conclusion: Pharmacist interventions play a critical role in reducing SSI incidence. Further research is needed to elucidate 

pharmacists' roles in decreasing postoperative infections and complications and establishing guidelines for their presence 

in surgical wards. 

Keywords: Surgical Site Infection (SSI); Pharmacist Intervention; Pharmacology; Prophylaxis; Antibiotic 

Abbreviations: SSI: Surgical Site Infection, CMS: Centers for Medicare and Medicaid Services, CDC: Centers for Disease 

Control and Prevention, ICC: Interclass Correlation Coefficient, AVF: Arteriovenous Fistula 
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Introduction 

Surgical site infection (SSI) is one of the most widespread 

nosocomial infections induced by various types of surgeries 

with the incidence rate of 500,000 annually [1]. This 

complication typically occurs within the first 30 days 

following any surgical procedures and increases the length of 

hospital stay, costing the healthcare system nearly $2 billion 

annually [1,2]. As a result, the demand for preventing this 

type of infection became crucial  [1]. Therefore, in 2002, the 

Centers for Medicare and Medicaid Services (CMS), in 

collaboration with the Centers for Disease Control and 

Prevention (CDC), designed and executed the SSI prevention 

initiative. Their goal was to offer evidence-based practical 

measures for selecting the most appropriate type of 

prophylactic antibiotic, dosage, and avoidance of unnecessary 

antibiotic administration in patients undergoing clean-

contaminated surgery. Then, the Surgical Care Improvement 

Project (SCIP) was created in 2003 by the CMS, CDC, and 

ten other national organizations in the United States to 

minimize the SSI incidence by prescribing preoperative 

antibiotics [3,4]. This project recommended administering 

prophylactic antibiotics within half to one hour before the 

first incision and discontinuing antibiotics within 24 hours of 

surgery (within 48 hours for cardiac surgery) [5]. Despite all 

of these recommendations, several studies demonstrated that 

CDC-approved procedures which aim to reduce the incidence 

of SSI, are not routinely implemented. Based on these studies, 

only 55.7% of the operated patients receive prophylactic 

antibiotics within half to one hour before the initial surgical 

incision, and only 40.7% of them completed antibiotics 

regimen within 24 hours following the surgery [6]. Other 

studies revealed that about 80 to 90% of patients who have 

undergone surgery have had antimicrobial prophylaxis, but 

only 25 to 50% of them have the proper antimicrobial 

regimen, accurate time of administration, suitable duration of 

prophylaxis, or the precise dose of medication [7,8]. 

Therefore, other novel guidelines were formed to avoid this 

significant adverse effect including skin preparation before 

surgery, using surgical film on the skin of the surgical site, 

the norms of proper sanitation of the environment, dressing 

the surgical site, and the presence of the clinical pharmacist 

in surgical wards [9,10,11]. 

As SSI inflict significant financial and human resource harm 

and the death of many patients, in this study, we investigated 

the impact of pharmacist interventions as a controlling 

pathway on the pattern of antimicrobial prophylaxis in 

vascular or gastrointestinal surgery at a medical and 

educational hospital. We aim to recommend rules for the 

presence of pharmacists in surgical departments. 

Methods 

Study design and patients 

A prospective study was designed and conducted in 

collaboration with Ayatollah Taleghani Medical and 

Educational Hospital (Tehran, Iran). We explained the aim 

and steps of the study for all eligible patients and obtained a 

written informed consent for study participation and 

publications from them. Ethic approval was taken by the 

research ethics committee of Shahid Beheshti University of 

Medical Sciences (approval code: 

IR.SBMU.PHARMACY.REC.1398.235). 

In this study, we included all adult patients (over the age of 

18) who underwent gastrointestinal or cardiovascular surgery 

between the beginning of April 2021 and the end of June 

2021. Additionally, we considered the exclusion criteria as 

patients who did not complete the follow up period. 

Measurements 

The participants were split into two groups, each consisting 

of 100 patients. Both groups were comparable in terms of 

average age, medication usage, type of surgery, and other 

medical conditions. Initially, both groups were prescribed 

antibiotics based on the surgeons' recommendations. A 

pharmacist consultation was conducted for all participants 

simultaneously. Subsequently, the first group continued to 

follow the antibiotic regimen suggested by the surgeons, 

while the second group received antibiotics based on the 

recommendations provided by the pharmacists.  

In the first group, the pharmacist did not interfere in the 

treatment process and only observed patients from the 

beginning of the admission until discharge. On the other 

hand, in the second cluster, pharmacological advice in order 

to prescribing proper prophylactic antibiotic, dosage, the 

duration of treatment and the time of starting its 

administration according to the type of surgery and patients' 
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condition was done and a written pharmacological 

consultation paper placed in the patients' records. 

Recommendations for selecting a prophylactic antibiotic 

based on the type of surgery are illustrated in Table 1. 

A descriptive questionnaire designed by Ayatollah Taleghani 

Medical and Educational Hospital was used to record 

patients' information and medical data such as gender, age, 

type of surgery, type of prophylactic antibiotic, antibiotic 

dosage, prescription period and postoperative infection. All 

medical data were kept as a computerized database.  

Table 1. Antibiotic prophylaxis for the prevention of SSI based on UpToDate (1) 

Surgery Common pathogens Recommended antimicrobials 

1 Cardiothoracic Staphylococcus aureus, coagulase-negative 

staphylococci 

Cefazolin, Cefuroxime sodium, or Vancomycin 

2 Gastrointestinal Enteric gram-negative bacteria, anaerobes, 

enterococci 

Cefazolin plus Metronidazole, Cefoxitin, Cefotetan 

Statistical analysis  

All data were analyzed using descriptive statistics (mean and 

standard deviation) as well as analytical statistics. SPSS 

software was used to examine the data (IBM version 90, 

SPSS, Statistics, Chicago, IL, USA). The Kolmogorov-

Smirnov test was used to evaluate data distribution, and if 

normal, parametric tests were used; otherwise, non-

parametric equivalents of the same tests were used. The data 

were analyzed using the paired t-test and the Chi-square test. 

The observer error was calculated using the Interclass 

Correlation Coefficient (ICC) and the Pearson test. 

Significant levels were defined as values less than 0.05. 

Results 

Two hundred patients who underwent gastrointestinal or 

cardiovascular surgery and were admitted between April and 

June 2021, were enrolled in this study.  

They were divided into two groups (100 patients in each) 

including 32 and 50 females in the first group and second 

group, respectively. The difference in the number of the 

female genders was statistically significant (P=0.047) 

between these two clusters. In addition, 38% of patients had 

no underlying disease and only 11% of them had 

hypertension in the first group. In the second cluster, 51 cases 

had no underlying disease and 12% had hypertension with 

diabetes mellitus. There was no significant difference 

between these groups.  

We identified that most surgeries performed in the first group 

were linked to colectomy (29%). On the other hand, 

cholecystectomy (28%) was the most common surgical 

procedure in the second group. The types of surgeries in each 

group are demonstrated in Table 2. 

Prophylactic antibiotics were considered for 71 patients in the 

first group, whereas in the second group, antibiotics were 

prescribed for all individuals. According to the guidelines, the 

requirement for prophylactic antibiotics, based on clinical 

condition and type of surgery, was 78% and 84% in these two 

groups, respectively. 

Moreover, in terms of choosing the best type of prophylactic 

antibiotic, antibiotic dosage, or period of use, this decision 

was incorrect in 80% of cases in the first group. Furthermore, 

in the second group of the study, initially without pharmacist 

intervention, all cases received inappropriate antibiotics, 

Specifically, in terms of dosage, duration of use or the proper 

choice of antibiotics, and following the pharmacist's 

recommendation, this rate decreased to 88%. 

Proper prophylactic antibiotics according to the type of 

antibiotic, dosage, and duration were prescribed for 12 

patients after pharmacological consultation. Except for those 

12 cases, pharmacist intervention resulted in the correction of 

27.2% of prophylactic antibiotics dosage (P=0.000) and 

43.1% of prophylactic antibiotics duration (P=0.007). 

In the first group of the study, there were 6 cases of surgical 

site infection, including 3 cases of infection following hernia 

surgery, one case of infection following colectomy surgery, 

one case following angiography, and one case following 
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permcath placement. On the other hand, there was no report 

of SSI in the second group.  

Table 2. Specifications of the type of surgery performed in the first and second group of the study. 

 Type of surgery The first group of the study 

Frequency (%) 

The second group of the study 

Frequency (percentage) 

P-value 

1 Colectomy 29 (29) 14 (14) 0.031* 

2 Cholecystectomy 14 (14) 28 (28) 0.032* 

3 Angiography 15 (15) 2 (2) 0.003* 

4 Gastrectomy 9 (9) 10 (10) 0.819 

5 Hernia 8 (8) 11 (11) 0.134 

6 Appendectomy 6 (6) 1 (1) 0.059 

7 AVF embedding 6 (6) 8 (8) 0.593 

8 Laparotomy 3 (3) 1 (1) 0.317 

9 Pancreatitis 2 (2) 0 (0) - 

10 Hepatectomy 2 (2) 2 (2) 1 

11 Salivary mass 2 (2) 1 (1) 0.564 

12 Whipple 0 (0) 4 (4) - 

13 Ileostomy 1 (1) 2 (2) 0.564 

14 Venography 1 (1) 0 (0) - 

15 Hemorrhoidectomy 1 (1) 0 (0) - 

16 Permcath 1 (1) 4 (4) 0.264 

17 Ostomy 0 (0) 1 (1) - 

18 Perianal fistula 0 (0) 3 (3) - 

19 Abdominal wall biopsy 0 (0) 3 (3) - 

20 Perianal abscess 0 (0) 1 (1) - 

21 Rectovaginal fistula 0 (0) 2 (2) - 

22 Thrombectomy 0 (0) 2 (2) - 

 

In both groups of the study, the compliance of antimicrobial 

prophylaxis was assessed using several criteria, and the 

findings are given in Table 3. 

Table 4 This highlights the pharmacist's involvement, which 

includes assessing potential drug interactions between the 

prescribed prophylactic antibiotics and the patient's other 

medications, as well as determining the appropriate dosage of 

prophylactic antibiotics based on the patient's hepatic/renal 

function. In this study, there was only a case of drug 

interaction in the first group. These issues can cause serious 

problems in patients showing the importance of existing 

clinical pharmacists in surgical wards.  

Additionally, the following were the most common errors in 

choosing prophylactic antibiotics: 

1. Considering Cefazolin ampule (1g) instead of Cefazolin 

ampule (2g). 

2. Considering Ceftriaxone ampule (1g) or Ciprofloxacin 

ampule (400mg) instead of Cefazolin ampule (2g) in 

colorectal surgeries. 

Excluding the prescription of Metronidazole ampule (500mg) 

in colorectal surgeries. 

Discussion  

The present study has collected comprehensive data on the 

pharmacist interventions in prescribing proper antimicrobial 

medications and reducing the rate of SSI. Our study identified 

https://www.acquirepublications.org/Journal/CaseReports/Case-Reports-and-Medical-History
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that pharmacist consultation was correlated with lower rate of 

SSI. Also, it can improve the amount of administration of 

appropriate antibiotics according to the type, dosage and 

duration. 

 

Table 3. Different criteria for Compatibility of prescribed antibiotics with consensus guidelines 

Compliance criteria for antimicrobial 

prophylaxis guidelines. 

The first group of the study 

Frequency (percentage) 

The second group of the study 

Frequency (percentage) 
P-value 

duration of the prophylaxis period 
No 36 (36) 19 (19) 

0.007* 
Yes 64 (64) 81 (81) 

Type of antibiotic 
No 59 (59) 53 (53) 

0.061 
Yes 41 (41) 47 (47) 

antibiotic dosage 
No 59 (59) 37 (37) 

0.0001* 
Yes 41 (41) 63 (63) 

Rate of infection despite antimicrobial 

prophylaxis 

No 94 (94) 100 (100) 
0.0001* 

Yes 6 (6) 0 (0) 

 

Table 4. Areas in which a pharmacist intervention can be impactful. 

 First group of study Second group of study P-value 

Attention to the interactions of 

prophylactic antibiotics 

prescribed with the patient's 

medications 

did not take medicine 28 (28) 53 (53)  

No 1 (1) 0 (0) 0.419 

Yes 71 (71) 47 (47) 

Dosage adjustment based on 

renal/ hepatic function 

Not required 99 (99) 90 (90)  

No 1 (1) 7 (7) 0.540 

Yes 0 (0) 3 (3) 

 

In the current study, infection rate was calculated as 6% in the 

first group that was higher in comparison with the second 

group (0%), causing a return to the hospital, increasing 

hospitalization rate and health care cost, almost similar to a 

previous study that revealed pharmacist intervention can 

reduce the length of hospital stay and admission cost [12]. 

Similar to our result, Gonzales et al. demonstrated that using 

pharmacist intervention is associated with less 

hospitalizations and infection [13]. In contrast with these 

findings, Holland et al. displayed that Pharmacist-led 

medication interventions may not reliably reduce hospital 

admissions or mortality rates in older individuals. While they 

can enhance drug knowledge and adherence, there is 

insufficient evidence of a positive impact on quality of life 

and Current trials are limited in size and lack consistent 

benefits [14]. 

Consistent with prior findings, the improper selection of 

prophylactic antibiotic type, dosage, and duration reduces the 

effectiveness of surgical antimicrobial prophylaxis and 

increases the risk of SSI [15]. On the other hand, Prolonged 

antimicrobial prophylaxis is frequently practiced after 

surgery, but it does not necessarily decrease the risk of 

surgical site infections (SSI) and increases the likelihood of 

developing antibiotic resistance. The improper administration 

of prophylactic antibiotics may result from misconceptions. 

Therefore, it is crucial to ensure proper antibiotic 

administration and address concerns regarding resistance. 

[16]. 

Concerning the research findings, the duration of the 

prophylactic period, the selection of the prescribed 

medication dosage, the requirement for re-administration, and 

the period of usage were considerably more in line with the 
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guidelines in the second group of the study. Similar to our 

findings, Hailu et al. showed that the presence of clinical 

pharmacist decreases drug related problems such as 

inappropriate drug and dose selection [17]. This outcome has 

vital effects on multidisciplinary teams and participating 

clinical pharmacist as a part of this team reduces the SSI and 

simplifies choosing the proper prophylactic regimen. 

Similar to previous study [17], our result revealed the 

existence of a clinical pharmacist in surgical wards plays an 

important role in achieving the proper duration of the 

prophylaxis (P=0.007). Moreover, the selection of the 

prescribed drug dosage upgraded with pharmacological 

consultation as well (P=0.0001). Additionally, the 

requirement for re-administration decreased in the second 

group of the study which pharmacist intervention resulted in 

drug reordering and total compliance to the guidelines in 12% 

of patients.  

Clinical pharmacists with up-to-date knowledge play a vital 

role in multidisciplinary teams alongside physicians and 

nurses. Working together, they can reduce the risk of SSI and 

improve the selection of the most suitable pre- and 

postoperative regimens. Their involvement contributes to a 

comprehensive approach and enhances patient care. 

Conclusion  

To conclude, the presence of pharmacists in surgical wards is 

pivotal in order to prescribing prophylactic antibiotics 

according to the guidelines. Moreover, the pharmacist 

intervention can decrease the incidence of SSI by adjusting 

the duration of antibiotic prophylaxis and antibiotic dosage 

selection. Further studies are required to reveal the role of 

pharmacists in decreasing postoperative infections and other 

postoperative complications, prescribing appropriate 

antimicrobial medications and establishing rules for the 

presence of pharmacists in surgical departments. 
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