
Journal of Young Pharmacists Vol 7 ● Issue 1 ● Jan-Mar 2015 7

Evaluation of the Antibiotic Use for Surgical Prophylaxis 
in Paediatric Acute Appendicitis

Inese Sviestina1,2*, Dzintars Mozgis3

1University Children’s Hospital Vienibas gatve 45, Riga, Latvia
2Faculty of Pharmacy Riga Stradinš University, Dzirciema iela 16, Riga, Latvia

3Public Health and Epidemiology Department, Riga Stradinš University, Dzirciema iela 16, Riga, Latvia.

ABSTRACT

Introduction: The aim was to evaluate antibiotic use for surgical prophylaxis in paediatric acute appendicitis before and after 
introduction of the hospital guidelines. Materials and Methods: Retrospective – observational study of antibiotic use in 68 
patients with acute appendicitis in the Paediatric Surgery clinic at the University Children Hospital.  Duration of this study 
was four months: July/August and November/December 2013. All data, such as patients’ demographic details, information 
on antibiotic use and surgery, were collected from the patients’ medical records. Results: Total number of patients: 30 in 
July/August and 38 in November/December. Surgery had 28 (93.3%) patients in July/August, 33 (86.8%) in November/
December. 2 patients in July/August and 5 in November/December were treated with ampicillin and gentamicin. 2 (8.7%) 
patients received a single dose in July/August, 4 (12.9%) in November/December; receiving multiple doses within 24h: 1 
(4.3%) patient in July/August, 2 (6.5%) in November/December; prophylaxis >1 day: 20 (87%) patients in July/August, 25 
(80.6%) in November/December. Prophylaxis was too early in 7 (30.4%) patients in July/August, 9 (29%) in November/
December; on time: 2 (8.7%) in July/August and 8 (25.8%) in November/December, too late: 12 (25.2%) in July/August, 
14 (45.2%) in November/December. One (3.2%) patient in November/December received antibiotics in accordance with 
the guidelines. Conclusion: Although the guidelines were discussed and accepted by surgeons and there was two month 
introduction period as well, only few positive trends were observed with the antibiotic treatment guidelines not having major 
impact on antibiotic use. There is a need for new ways of promoting adherence to the guidelines and appropriate antibiotic use.
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INTRODUCTION 

Acute appendicitis is one of  the most common reasons 
for surgery. According to some data the incidence of  
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appendicitis is 100 out of  100 000 people annually with 
accumulative life risk at 7%1 but in the case of  perforated 
appendicitis the incidence is 20 out of  100000 people.2 
Appendicitis is also among the most common 
reasons for surgery in children and adolescents 
with the highest prevalence in 10-19 years old.2,3 
Antibiotics are among the most common medicines 
given to children.4 According to some studies, during 
their hospital stay 60% of  the children receive at 
least one antibiotic.5 To improve this situation the 
Council of  the European Union has proposed to 
“develop strategies for the prevention of  infections 
and the containment of  resistant pathogens”.6 
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Antimicrobial surgical prophylaxis occurs in one 
third of  all antibiotic use in paediatric hospitals and 
80% of  all antibiotic use in surgery. Different studies 
underline that antimicrobial surgical prophylaxis is 
often prolonged unnecessary and contradicts with 
local or international guidelines.7-9 There is an urgent 
need to change the prescribing practice for children 
in general and surgical prophylaxis in particular 
through improved antimicrobial stewardship and 
identification of  the factors, which have the biggest 
influence on antimicrobial prescribing.10,11 The main 
goal of  this study was to evaluate antibiotic use for 
surgical prophylaxis in paediatric acute appendicitis 
before and after the introduction of  the hospital 
guidelines.

MATERIALS AND METHODS 

This was a retrospective descriptive study. The University 
Children’s Hospital in Riga, Latvia is the only paediatric 
hospital in the country with approximately 400 beds.  
Hospital hosts a range of  specialities including Cardiology, 
Endocrinology, General Paediatrics, General Surgery, 
Haematology, Hepatology, Neurology, Nephrology, 
Oncology and also has paediatric and neonatal intensive 

care units. The study period was 1st July – 31st August (a 
period before the introduction of  the hospital guidelines) 
and 1st November – 31st December (a period after the 
introduction of  the hospital guidelines). Antibiotic 
prophylaxis guidelines were officially accepted by the 
hospital general board at the beginning of  September. 
September and October were considered as a transition 
period for the introduction of  the guidelines. All data were 
collected by a clinical pharmacist from the medication 
charts, the patients’ medical notes, anaesthetic and nursing 
records. The following data were collected: demographic 
details including gender, age and weight, prescribed 
antibiotic(s), dose, frequency, route of  administration, 
length of  operation, time of  incision, and timing of  the 
first dose before incision. Prophylaxis was considered 
as appropriate: “on time” – if  the antimicrobial agent 
was started within 60 minutes before surgical incision, 
“too late” – if  started during or after appendectomy, 
“too early” – if  started more than 60 minutes before 
incision. If  more than one antibiotic was prescribed for 
a prophylaxis all parameters were evaluated for each drug 
separately. All inpatients under 18 with diagnosis “acute 
appendicitis” were included in the study. Main outcome 
measures: comparative analysis of  the appropriateness of  
prophylaxis: number and percentage of  patients, who got 
prophylaxis on time, correct antibiotic choice and duration 
of  prophylaxis. Data were analysed using the SPSS 20.0 
software package. Patients’ characteristics were analyzed 
using descriptive statistics (mean ± SD (age), kurtosis, 
skewness and percentages of  patients in each age group 
and patients receiving antibiotics). Results of  prophylaxis 
duration, timing, antibiotics used for prophylaxis were 
also expressed as percentages. The proportions of  
appendectomy represent prevalence rates accompanied by 
their 95% confidence intervals (CIs) for percentages. The 
study protocol was accepted by the local ethics committee. 

RESULTS

Table 1 shows patients’ demographic data. There were 30 

Table 1: Patients’ demographic data
Patients’ 
demographic 
characteristics

July/August November/
December

No of patients (%) 
[95% CI]

No of patients (%) 
[95% CI]

Total N of patients with 
acute appendicitis

30 38

Patients who had 
surgery

28 (93.3) [78.7-98.2] 33 (86.8) [72.7-94.2]

Age range

>5  years ≤ 12  years 18 (60.0) 21 (55.3)

>12  years ≤ 18  years 12 (40.0) 17 (44.7)

Gender 

Male 22 (73.3) 21 (55.3)

Female 8 (26.7) 17 (44.7)

Table 2: Appendicitis characteristics
Type of appendicitis July/August November/December

N of patients % N of patients %
Total N of patients with perforated or non-
perforated appendicitis

30 100 38 100

Perforated appendicitis 4 13.3 11 28.9

Non-perforated 26 86.7 27 71.1

Total N of patients with phlegmonous or 
gangrenous appendicitis

30 100 38 100

Phlegmonous appendicitis 19 63.3 17 44.7

Gangrenous appendicitis 11 36.7 21 55.3
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patients with acute appendicitis in July/August:  mean ± 
SD (age): 9.8 ± 3.6, skewness 0.3 and kurtosis -1.5 and 
38 patients in November/December: mean ± SD (age): 
11.7 ± 3.7, skewness 0.2 and kurtosis -1.2. 2/30 (6.7%) 
patients in July/August and 5/38 (13.2%) in November/
December were treated with ampicillin and gentamicin 
(without surgery) and 1 of  them in November/December 
had periappendicular infiltrate. 4/30 (13.3%) patients had 
peritonitis and/or periapendicular infiltrate. 5/28 (17.9%) 
patients, who had surgery, did not receive antibiotics in 
July/August and 2/33 (6.1%) in November/December. 
Table 2 shows appendicitis characteristics. Duration of  
prophylaxis and time, when antimicrobial agent was started, 
is shown in the Table 3. The most often used antibiotic 
combination was ampicillin with gentamicin: 9/23 
(39.1%) patients with surgery in July/August and 16/31 

(51.6%) November/December received this combination. 
Single antibiotics and antibiotic combinations used for 
prophylaxis are shown in the Table 4. Only 1/31 (3.2%) 
patient received antibiotics (cefotaxime) in accordance 
with the guidelines in November/December. In all cases 
antibiotics were used intravenously.

DISCUSSION 

This study provides a comparison of  antibiotic use before 
and after the introduction of  the hospital guidelines for 
surgical prophylaxis. Most of  studies analyse adherence 
to hospital guidelines prospectively12 or retrospectively,13 
but not the situation before and after the introduction 
of  them.14 In the Dutch study, where adherence to 

Table 3: Prophylaxis characteristics
Duration and timing of 
prophylaxis

July/August November/December

N of patients % N of patients %
Total N of patients on 
antibiotics (with surgery)

23 100 31 100

Duration of prophylaxis

1 dose 2 8.7 4 12.9

Multiple doses within 24 h 1 4.3 2 6.5

> 1 day 20 87.0 25 80.6

Timing

Too early 7 30.4 9 29.0

On time 2 8.7 8 25.8

Too late 12 52.2 14 45.2

No information about time 
in patient’s records

2 8.7 0 0

Table 4: Antibiotics used for surgical prophylaxis

Antibiotics used for 
prophylaxis / Type of 
prophylaxis

July/August November/December

No of patients % No of patients %
Total N of patients on 
antibiotics (with surgery)

23 31

Mono antibiotic prophylaxis 6 26.1 10 32.3

Combination of antibiotics 
used for prophylaxis

17 73.9 21 67.7

Antibiotics used for mono prophylaxis

Cefazolin 1 16.7 0 0

Ampicillin 2 33.3 3 30.0

Ceftriaxone 3 50.0 3 30.0

Cefuroxime 0 0 3 30.0

Cefotaxime 0 0 1 10.0

Combination of antibiotics used for prophylaxis

Ampicillin + gentamicin 9 52.9 16 76.2

Ampicillin + metronidazole 1 5.9 1 4.8

Cetriaxone + 
metronidazole

7 41.2 3 14.3

Cefazolin + gentamicin 0 0 1 4.8
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the hospital guidelines was analysed, one of  problems 
was surgeons’ disagreement with the local guidelines 
produced by the hospital committees.15 The present 
study demonstrates that, although the guidelines were 
discussed and accepted by surgeons’ they did not follow 
them. One of  the problems, that we have identified, 
was unnecessary prolonged prophylaxis. The length 
of  prophylaxis was only slightly decreased after the 
introduction of  the guidelines. These results are similar 
to the other studies, where the inappropriate length of  
antibiotic use for surgical prophylaxis was reported.9,10,16 
Another problem was correct timing of  the first dose. 
Although it has improved after the introduction of  the 
hospital guidelines, there were still many cases, when the 
first dose was started too late. Logistical constraints could 
be important barriers to adherence to the guidelines for 
timing. We identified the lack of  communication between 
anaesthesiologists, surgeons and nurses in surgical wards, 
e.g., who is responsible for the administration of  antibiotics 
before the operation and what happens if  the operation 
is delayed for some time due to different reasons.  These 
results are similar to the other studies where the problem 
of  correct timing is identified.17 Antibiotic prophylaxis 
is recommended for appendicitis by both local and 
international guidelines.18, 19 In this study we did not analyse 
the development of  the surgical site infection: whether 
there is any correlation between patients, who did not 
receive antibiotic prophylaxis on time, and the development 
of  the surgical site infection. According to the literature, 
the development of  the surgical site infection is possible 
in 9–30% of  patients with uncomplicated appendicitis, 
who do not receive prophylactic antimicrobials.18 After 
the introduction of  the guidelines there was only one case 
when correct choice of  antibiotic was made. Probably 
a critical appraisal of  the content of  the guidelines is 
needed. Most surgeons still preferred to use ampicillin plus 
gentamicin instead of  cefotaxime. There is no consensus 
in literature regarding the topic – which antimicrobial 
agent or combination of  agents would be superior to 
other antibiotics in the prophylaxis of  postappendectomy 
infectious complications. The correct choice for SSI 
prophylaxis would be any single agent or combination of  
agents that provides adequate gram-negative and anaerobic 
coverage.18 Therefore some other aspects, e.g., financial also 
should be analysed. Bansal et al. analysed in a prospective 
consecutive cohort study preoperative antimicrobial 
prophylaxis versus no prophylaxis in children undergoing 
urgent appendectomy. Authors conclude that prophylaxis 
with metronidazole did not reduce postoperative infectious 
complications.20 Perhaps it is because metronidazole alone 
did not provide both gram-negative and anaerobic coverage. 

Surgical treatment was not in the focus of  this article but there 
is also a need for improvement, e.g., in most cases parenteral 
antibiotics were used despite evidence supporting switch over 
from intravenous to oral therapy.21

Our study has several limitations. First of  all, perhaps the 
introduction period of  two months was too short for the 
surgeons to change their attitudes. But, as it was mentioned 
before, the guidelines were discussed with the surgeons before 
they were officially approved and there was no disagreement 
between the surgeons and the antibiotic committee. Secondly, 
adherence to the guidelines was analysed only in the acute 
appendicitis. It is possible that situation with the acceptance 
of  the guidelines is better in other surgical specialities. But we 
decided to start with the evaluation of  antibiotic prophylaxis 
in acute appendicitis, as it is one of  the most common reasons 
for surgery. Different tools are needed to improve antibiotic 
use in the hospital. According to Wickens et al. the role of  
the clinical pharmacist is to promote the evidence-based 
medicine and cost-effective prescribing. Clinical pharmacists 
may help to optimize and promote rational use of  antibiotics 
in order to reduce their inappropriate use, and that may help 
to prevent the development and spread of  resistance.22 It 
is pharmacists’ responsibility to promote rational use of  
medicines and evidence-based pharmacy.23 Although there are 
some data/information suggesting that restrictive methods 
(e.g., formulary restrictions, regular reviews by pharmacists 
in wards) are more effective than educational interventions,24 
there is a need for both: the local guidelines with restriction 
measures as well as educational programmes.25

CONCLUSION 

Although some positive trends were observed, the antibiotic 
treatment guidelines did not have a major impact on antibiotic 
use, despite the fact that the guidelines were discussed 
and accepted by the surgeons and there were two month 
introduction period. New ways of  promoting adherence to the 
guidelines and appropriate antibiotic use need to be explored.
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