
 

 

 

ANTIBIOTIC PROPHYLAXIS FOR PEDIATRIC 
SURGICAL PROCEDURES: PROTOCOLS, 

SAFETY, AND INTERVENTIONS 

Thesis submitted for the master degree in 
pharmaceutical sciences (Clinical Pharmacy) 

 
Presentsd by Pharmacist 

Aya Mohammed Mohammed Essawy 

B.Sc. Pharmaceutical Sciences 2005 

Faculty of Pharmacy, Misr International University (MIU) 

 

Under supervision of  

 

Prof. Dr. Ayman Ahmed Al Baghdady 
Pediatric Surgery Department 

Faculty of Medicine 

Ain Shams University 

 Prof. Dr. Nagwa Ali Sabri 

Head of Clinical Pharmacy Department 

Faculty of Pharmacy 

Ain Shams University 

 

 

Department of Clinical Pharmacy 

Faculty of Pharmacy 

AIN SHAMS UNIVERSIYT 

 

2015 



 

 

  

 

  بسم ا الرحمن الرحيم

 

 

  صدق ا العظيم

رة ط ا :  ]١١٤[  



Acknowledgment  
 

I 

 

Acknowledgment 

 

First and for all, thanks to ALLAH " The Most Merciful ". 

I extend my most sincere thanks to Prof. Dr. Nagwa Ali Sabri, Head of 

Clinical Pharmacy department, Faculty of Pharmacy, Ain-Shams 

University, for honoring me with the supervision of this thesis and for her 

help, support, great effort and guidance throughout the work and in 

writing the thesis. 

Sincere appreciation and magnificence thanks to Prof. Dr. Ayman 

Ahmed El Baghdady , Prof. of pediatric surgery, Ain-Shams University 

Hospitals, for his great support, precious advices, great encouragement 

and help throughout this work and in writing the thesis. 

Many thanks to my lovable father may God mercy his soul.   

I wish to express my thanks and appreciation to my adorable mother, 

lovely husband and sincere sisters   for their endless love, care and 

support. 

 

 



List Of Contents  

 

II 

Subject Page 

Acknowledgement I 

Contents II 

List of Abbreviations IV 

List of Appendixes V 

List of Figures VI 

List of Tables VII 

Abstract IX 

Introduction 1 

Review of Literature: 4 

1.Introduction to antimicrobial agents 4 

2.Antimicrobial Resistance 6 

3.Selection of an Antimicrobial Agent 7 

4.Indication for the Clinical Use of Combinations of 
Antimicrobial agents 

8 

5.Antimicrobial Prophylaxis 8 

6.Definition of Post-Operative Wound Infection 9 

7.Mechanism Of Infection Occurrence 9 

8.Epidemiology of Surgical Site Infection 12 

9.Classification of Surgical Site Infection 15 



List Of Contents  
 

III 

 

 

 

10.Bacteriology of the Surgical Site Infection 16 

11.Effect of Impaired Immunity 20 

12. Risk Factors for Surgical Site Infections 21 

13.Timing of Surgical Antimicrobial Prophylaxis 25 

14.International Guidelines for Surgical Site Infection 
Prophylaxis 

29 

15. Role of Pharmacist in Preventing Surgical Site 
Infections 

31 

16. Hospital Committees Responsibilities 33 

Aim of Work 37 

Patients and Methods 38 

Results 55 

Discussion 69 

Conclusion and Recommendation 79 

Appendixes 81 

References 85 

Arabic Summary 93 



List of ABBREVIATIONS  
 

IV 

 

 

LIst Of ABBREVIAtIONs 

 

ASA American Society of Anaesthiologists 

CDC Center of Disease Control 

NRC National Research Center 

SSI Surgical Site Infection 

WHO World Health Organization 

 

 

 

 

 

 



List of Appendixes  
 

V 

 

List of Appendixes 

 

No. Appendix Title Page 

(1) 
Published Dosing and Timing of Antibiotic Agents 

used for Surgical Prophylaxis 
81 

(2) International published guidelines 82 

 

 

 

 



List of Figures  
 

VI 

 

List oF Figures 

 

No. Figure Title Page 

(1) Mechanism Of Infection 11 

(2) Chart Of Study Methodology 38 

 

 

 

 

 

 



List of Tables  
 

VII 

list of tables 

No. Table Title Page 

(1) Surgical Wound Classification 17 

(2) 
NRC Wound Classification, Risk of SSI, and Indication 

for Antibiotics 
18 

(3) Major Pathogens in Surgical Wound Infection 19 

(4) 
Patient and Operation Characteristics that may Influence 

the Risk of Surgical Site Infection 
24 

(5) 
Cefazolin as a First Line Agent for most Surgical 

Procedures 
31 

(6) 
wound classification according to to the National 

Research Council- USA   
43 

(7) Patients’ Demographic Data and Operation Type 55 

(8) 

Percentage of infected patients according to wound 

classes 

 

57 

(9) 
surgical department staff adherence to the local hospital 

guidelines 
58 



 

VIII 

No. Table Title Page 

(10) 

The number (percentage) of patients on appropriate drug 

choice and drug dose and its correlation to surgical site 

infection 

59 

(11) 
Percentage of infected patients with risk factor of being 

more than 48 hours preoperative hospitalization  
60 

(12) 
Relationship between the wound class and operation 

type 
61 

(13) 

variables entered (Age, sex, operation type, wound class, 

risk factor, drug choice, and drug dose according to the 

local guidelines) 

62 

(14) Local prophylaxis guideline of the hospital 63 

 



 

 

 

 

 

 

Abstract 

 



Abstract  
 

IX  

abstract 

Background: Postoperative wound infection is an infection in the 

tissues of the incision and operative area. It can occur from 1 day to 

many years after an operation but commonly occurs between the 

fifth and tenth days after surgery Keeping in view the prevalence of 

the wound infections in our set up, this study was designed to 

evaluate the frequency, the antimicrobial prophylactic regimen, the 

hospital guidelines for surgical site infection prophylaxis and its 

adherence, the adherence to the internationally published guidelines. 

Patients and settings:  An observational Prospective study is used 

to detect the prescription, dosage, administration, interactions, and 

errors of peri operative antibiotics. The study proceeded at Ain 

Shams University hospitals, pediatric surgery department which 

consists of three units the ward, the ICU, and the operation unit. 

There is no pharmacy inside the unit. Drugs are dispensed weekly 

from the floor pharmacy to the nurse and stored in the stock cabinet. 

Hundred surgical pediatric patients (major and minor surgeries) were 

enrolled. 

Clinical information in physician’s orders, laboratory test results, 

physician’s progress notes, anesthesia reports were reviewed. 

Verbally communicated information from the parents about the 

medical history of patients was included. 
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Medical records were screened for evidence of medication error and 

interactions occurrence taking into consideration that all the 

medication orders were handwritten. 

The data was obtained either directly from the patient, or by 

observations or from the patient’s file. The following data were 

recorded: gender, age, dates of admission, surgery and discharge. 

Results: The study results showed that 26 patients acquired surgical 

site infections (26%).The obtained results shows the highest 

percentage of infection was in the contaminated surgical wound 

class (47.1%), followed by clean contaminated,  dirty, and clean 

surgical wound classes (39.4%, 20%, and 8.9%) respectively . The 

adherence to the hospital protocol was 71% but 0% to the 

international protocols. 

Conclusion: There was a high surgical site infection rate in the 

studied hospital. It was noticed that the local hospital guidelines did 

not comply with the international standards. 

Recommendations: Adherence to the international guidelines is 

recommended to minimize the high rate of surgical site infections. 

Hospital should follow the recommended doses, regimen, and drug 

choice. Physicians, pharmacists, and nurses must be revised their 

roles in minimizing the infection rate. 

Key Words: Antibiotics, Prophylaxis, Surgical site infections. 
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INTRODUCTION 

Postoperative wound infections are the major source of 

infectious morbidity in the surgical patient. The use of perioperative 

antibiotics has become an essential component of the standard of 

care in virtually all surgical procedures. Prophylactic antibiotics in 

operations reduce the incidence of surgical wound infection. 

Surgical wounds are classified into four classes according to their 

cleanliness. First type is named as clean which includes elective, not 

emergency, non-traumatic, primarily closed; no acute inflammation, 

no break in technique; respiratory, gastrointestinal, biliary and 

genitourinary tracts not entered (Nichols, 1982). 

    Second class is the clean-contaminated type which includes 

urgent or emergency case that is otherwise clean, elective opening of 

respiratory, gastrointestinal, biliary, or genitourinary tract with 

minimal spillage (e.g. appendectomy) not encountering infected 

urine or bile, minor technique break (Ulualp et al.,1992) . 

    Third type is named as contaminated which is the non-

purulent  inflammation; gross spillage from gastrointestinal tract; 

entry into biliary or genitourinary tract in the presence of infected 

bile or urine; major break in technique; penetrating trauma for less 


