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Introduction

Appendicitis is the sudden inflammation of the 
vermiform appendix. It is the most common 

abdominal emergency, accounting for an estimated 
17.7 million cases and over 33,400 deaths in 20191. The 
incidence of appendicitis, although stable in most 
western countries, is suggested to be rising rapidly 
in newly industrialised countries, underscoring the 
importance of developing novel treatments2. 

Appendicectomy, performed open or laparoscopically, 
has long been the mainstay in the treatment of 
uncomplicated acute appendicitis. First performed 
in the late 19th century, this technique is described to 

have numerous advantages, namely the impossibility 
of recurrence3. It is considered to be a relatively safe 
procedure with a mortality rate of 0.8 per 1000 for acute 
uncomplicated appendicitis4. However, the incidence of 
postoperative complications such as wound infections 
and the formation of intra-abdominal masses have 
been reported in as high as 40% of all appendicectomy 
patients5. Furthermore, surgical intervention may not 
be feasible due to patient co-morbidities, or a patient’s 
preferences given the assumption of higher associated 
costs and longer duration of absence from work6. 

The use of antibiotics-only treatment for acute 
appendicitis was first described by Harrison in 1953 and 
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has associated benefits and risks7. Procedure specific 
complications of appendicectomy such as wound 
infections or incisional hernias can be avoided, with the 
potential trade-offs being higher rates of recurrence and 
associated readmission for appendicectomy8. Given the 
potential benefits, it is no surprise that this treatment 
option is gaining popularity amongst patients, with a 
2021 survey finding that 49.2% of patients preferred 
antibiotic-only treatment for acute uncomplicated 
appendicitis9. Through critical analysis of several 
existing studies, this systematic review will contribute 
further insight into the outcomes of antibiotic treatment 
for uncomplicated acute appendicitis in comparison to 
surgery and draw firmer conclusions for their use. Its 
implications may also have potentially life-saving role in 
resource poor countries. 

Methods 
Several databases, including Cochrane Library, Medline, 
and PubMed, were used because of their relevance to this 
field of study.  The search terms used in each database were 
as follows: (antibiotics) and (surgery or appendicectomy) 
and (acute uncomplicated appendicitis).

In this systematic review, we only included 
randomised controlled trials (RCTs) that investigated 
the effects of antibiotic treatment or surgery for first-line 
treatment of acute uncomplicated appendicitis. Other 
types of research studies such as case reports and meta-
analyses alongside studies that involved participants 
aged 16 or younger were excluded. Only ‘English full-text 
articles’ published in peer-reviewed journals from the 
years 2010-2021 were included.  

In total, 124 papers were obtained through the initial 
search and imported into Covidence for a thorough 
screening process comprising three major components. 
Every article in each component was screened by two 
independent reviewers to ensure eligibility according 

to the predetermined criteria. Any disagreements on an 
article were resolved by a third independent reviewer.  

Results 
The initial search identified a total of 124 studies. Of these 
studies, 47 duplicates were excluded and the remaining 
77 underwent a title and abstract screening. From this 
screening, 20 studies were identified for a full-text 
analysis, which led to the inclusion of 10 papers for this 
review. On review of these studies, we identified 10 RCTs 
which met our inclusion criteria. The remaining articles 
were excluded as they were either not published yet, 
followed the wrong patient population or were the wrong 
study design. Figure 1 details the number of studies that 
were included/excluded at each stage of the review.  

We selected RCTs because they are the highest 
quality of evidence. Nevertheless, we recognise that 
all studies have a risk of bias. Regarding the 10 studies 
that were included within our review, they are all RCTs 
that compared the outcomes between antibiotics 
and surgical intervention for the treatment of acute 
uncomplicated appendicitis. Tables 1–2 summarises the 
key data in each study. 

Discussion
This review compared antibiotic treatment and 
appendicectomy for acute uncomplicated appendicitis 
by examining the recurrence rate (only relevant in 
the antibiotics group), length of stay, quality of life, 
complication rate, acceptance of each treatment, and cost. 

Advantages of Antibiotics vs. Surgery 
Antibiotics treatment had several major advantages, 
most notably significantly lower overall complication 
rates compared to appendicectomy6,8,12.  

Appendicectomy does involve a risk of postoperative 
complications in approximately 2-23% of patients, 
with 3% of patients developing adhesions related to 
the appendicectomy leading to hospital readmission 
in the following 10 years14. Salminen et al. described 
complications like surgical site infection, incisional 
hernias, abdominal or incisional pain, or obstructive 
symptoms in 24.4% of the surgical group and 6.5% in 
the antibiotics group within 5 years10. Thus, in terms 
of the complication rate, antibiotics may be superior 
to appendicectomies. In the Antibiotic Therapy versus 
Appendectomy for the treatment of Uncomplicated 
Acute Appendicitis (APPAC) trial, the commonest cause 
of morbidity in the appendicectomy group was related 
to wound infections.  

Due to significant investments of time, cost, and 
training involved, laparoscopic appendicectomies are 
more common in areas that are able to afford these 
investments. This study suggests antibiotics may be 
more useful in resource-limited areas10. Antibiotic 
treatment was also associated with significantly lower 
total costs, in terms of overall social costs and sick leave 
(3.6 days shorter)10,11,13, and even after adjusting for age 
and sex13.  

According to Prechal et al. there is a high level 
of acceptance of antibiotic treatment among acute 

Figure 1.  PRISMA Chart Highlighting Inclusion/Exclusion 
of Articles at Different Stages of the Review

Studies included in review
(n = 10)

Reports assessed for eligibility
(n = 20)
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Reports sought for retrieval
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Reports not retrieved
(n = 0)

Records screened
(n = 77)

Records identified from Cochrane 
Library, Medline, and PubMed (n = 124)

Records removed before screening:
Duplicate records removed (n = 47)

Records excluded for not meeting 
inclusion criteria (n = 57)
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uncomplicated appendicitis patients and only 1 patient 
in this study opted for surgical treatment after evidence-
based disclosure of the advantages and disadvantages of 
both treatments15. Additionally, studies exist that show 
that uncomplicated appendicitis could resolve in the 
first few days of antibiotic treatment, questioning the 
need for invasive surgery in this cohort of patients10. 

Disadvantages of Antibiotics vs. Surgery 
The major downside of antibiotic treatment that is 
circumvented with appendicectomy is the possibility of 
appendicitis recurrence, as evidenced by many studies8,10,11. 
The rate for secondary appendicectomy post-antibiotic 
treatment was 27.3% within 1 year and was 39.1% within 5 
years in the APPAC trial10. Antibiotics were also associated 
with longer hospital stays8,12,13, though possibly due to 
predefined protocols in place to ensure patient safety.  

In the 2011 RCT by Vons et al. comparing amoxicillin 
plus clavulanic acid with appendicectomy, antibiotic 
treatment failed to meet the criteria for non-inferiority 
to emergency appendicectomy for acute uncomplicated 
appendicitis due to significantly higher rates of 30-day 
post-intervention peritonitis in the antibiotics group 
(8%) compared to the appendicectomy group (2%)14. 
However, this may be due to many reasons, including 
errors during inclusion and randomisation, difficulty in 
differentiating between complicated and uncomplicated 
appendicitis even with multiple-detector CT scans, 
and antibiotic resistance among the causative 
bacteria14. Importantly, the presence of appendicoliths 
was associated with significantly increased risk of 
complicated appendicitis and failure of antibiotic 
treatment, and on the exclusion of the subgroup of 
patients with appendicoliths (which was not in their 
exclusion criteria), results showed no significant 
difference in 30-day post-intervention peritonitis rates 
between the antibiotics and surgery groups14. 

Furthermore, Sippola et al. concluded that long-term 
patient quality of life was similar for both interventions, 
but patients who had antibiotic therapy and later had 
appendicectomy were less satisfied and 33% of these 
patients would not choose antibiotics as their primary 
treatment again13.  

Thus antibiotic therapy may be inferior to 
appendicectomy as first-line treatment of acute 
uncomplicated appendicitis in terms of appendicitis 
remission, post-intervention peritonitis rates and long-
term patient satisfaction. 

Strengths, Limitations and Biases 
A strength of this review is the qualitative approach in 
analysing existing literature due to the heterogeneity 
between the studies in terms of their procedures, 
methods, criteria, outcomes, and so on. 

However, there are several limitations in the studies 
reviewed. There was difficulty in recruiting patients in 
several studies8,16, possibly due to open appendicectomy 
being the mainstay of treatment8, which potentially 
reduced the power of the studies and made them 
inadequate to support the primary and secondary 
outcomes. Additionally, given that acute appendicitis, 

especially if complicated, is considered a medical 
emergency, this might have posed difficulties during the 
research process16. 

Another limitation is the possible bias that may be 
introduced if all patients with suspected complicated 
appendicitis underwent primary appendicectomy, such 
as in the study by Prechal 201915. Also, there was difficulty 
in performing a randomised double-blinded placebo-
controlled trial in some studies like the APPAC trial, 
where they were unable to blind participants, clinicians, 
and research assessors8. 

Furthermore, the choice of antibiotics differed 
between studies, some of which may not be the most 
appropriate for the patient. Amoxicillin and clavulanic 
acid used in the trial by Vons et al.14 only provide limited 
coverage for E. coli, a major part of gut flora, and the 
efficacy of antibiotics may also be undermined by the 
rising incidences of resistant bacteria8. 

Conclusion 
Antibiotic therapy as a first-line treatment option over 
appendicectomy in acute uncomplicated appendicitis 
has many tangible benefits for patients and the 
healthcare system. It also has some disadvantages 
compared to appendicectomy. The advantages include 
shorter initial hospital stays and significantly lower total 
costs, in terms of overall societal cost and sick leave. 
Antibiotic therapy was also associated with significantly 
lower rates of complications post-intervention. 
However, antibiotic therapy was also associated with a 
higher rate of recurrence and significantly higher rates 
of peritonitis post-intervention. Although antibiotic 
treatment failed to meet the criteria for noninferiority 
compared with appendicectomy in several major 
studies8, consideration should still be given to the other 
advantages of antibiotic use, especially in resource-
poor countries, to free up hospital beds for emergencies 
that warrant greater care and intervention, and in the 
cohort of patients with uncomplicated appendicitis 
who may not require surgical intervention as much as 
those with complicated appendicitis.  

Further studies may be warranted to identify 
the best antibiotic regimens in the treatment of 
acute uncomplicated appendicitis,  as well as further 
stratification of patients to be channelled through different 
treatment regimens for optimal outcomes. Depending 
on their presentation, some patient cohorts may not 
need invasive interventions like appendicectomies, some 
may benefit from different antibiotic combinations, 
and some may derive the greatest benefit from surgical 
intervention.◀
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