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IMPORTANCE Anincreasing amount of evidence supporis the use of antibiotics instead of
surgery for treating patients with uncomplicated acute appendicitis.

OBJECTIVE To compare antibiatic therapy with appendectomy in the treatment of
uncomplicated acute appendicitis confirmed by computed tomography (CT).

DESIGN, SETTING. AND PARTICIPANTS The Appendicitis Acuta (APPAC) multicenter,
open-label, noninferiority randomized diinical trial was conducted from November 2008 until
June 2012 in Finland. The trial enrofled 530 patienis aged 18 to 60 years with uncomplicated
acute appendicitis confirmed by a CT scan. Patients were randomly assigned to early
appendectomy or antibiotic treatment with a 1-year follow-up period.

INTERVENTIONS Patients randomized to antibiotic therapy received intravenous ertapenem
{1 g/d) for 3 days followed by 7 days of oral levofloxacin (500 mg once daily) and
metronidazole (500 mg 3 times per day). Patients randomized to the surgical treatment
group were assigned o undergo standard open appendectomy.

MAIN OUTCOMES AND MEASURES The primary end peint for the surgical intervention was the
successful completion of an appendectomy. The primary end point for antibiotic-treated
patients was discharge from the hospital without the need for surgery and no recurrent
appendicitis during a 1-year follow-up period.

RESULTS There were 273 patients in the surgical group and 257 in the antibiotic group. Of 273
patients inthe surgical group, all but 1 underwent successful appendectomy, resulting in a success
rate of 99.6% (95% Cl, 98.0% t0100.0%). In the antibiotic group, 70 patients (27.3%: 5% Cl,
22.0% o 33.2%) underwent appendectomy within 1 year of initial presentation for appendicitis.
Of the 256 patients available for follow-up in the antibiotic group, 186 (72.7%: 95% Ci, 66.8%to
78.0%) did not require surgery. The intention-to-treat analysis yielded a difference in treatment
efficacy between groups of -27.0% (85% Cl, -31.6% to =) (P = .89). Given the prespecifiad
noninferiority margin of 24%, we were unable to demonstrate noninferiority of antibictic
treatment relative to surgery. Of the 70 patients randomized to antiblotic treatment who
subsequently underwent appendectomy, 58 (82.9%; 85% Cl, 72.0%t0 90.8%) had
uncomplicated appendicitis, 7 {10.0%; 95% O, 4.1%1019.5%} had complicated acute appendicitis,
and 5 (71%; 95% Cl, 2.4% ta 15.9%) did not have appendicitis but received appendectomy for
suspected recurrence. There were no intra-abdorminal abscesses or other major complications
associated with delayed appendectomy in patients randomized to antibiotic treatment.

CONCLUSIONS AND RELEVANCE Among patients with CT-proven, uncomplicated appendicitis,
antibiatic treatment did not meet the prespecified criterion for noninferiority compared with
appendectomy. Most patients randomized to antibiotic treatrent for uncomplicated
appendicitis did not require appendectomy during the 1-year follow-up period, and those who
required appendectomy did not experience significant complications.

TRIAL REGISTRATION clinicaltrials.gov Identifier: NCT0O1022567

JAMA. 2015;:313(23):2340-2348, doi:10.1001fjama.2015.6154

E Editorial page 2327

Author Audio Interview at
jama.com

;‘. Related articles page 2371 and
page 2384 and JAMA Patient
Page page 2394

Supplemental content at
jama.com

CME Quiz at
jamanetworkeme.com and
CME Questions page 2375

Author Affiliations: Author
affiliations are listed at the end of this
articie.

Corresponding Author: Paulina
Salrinen, MD, PhD, Kiinamyllynkatu
4-8, 20520 Turky, Fintand
{paulina.salminen@tyks.fi).

jama.com

Research Original Investigation

Antibiotics vs Appendectomy for Uncomplicated Appendicitis Treatment

Table 1. Major Randomized Clinical Trials Comparing Antibiotic Therapy With Appendectomy in Patients With Acute Appendicitis

Appendectomy

Inclusion  Age No. of Antibiotic Used for Completeness of in Patients'Trgated o
Source Criterla Group, v Patients Nonstirgical Patients 1-Year Follow-up  With Antiblotics® Limitations
Styrudetal,®  Clinical i8-50  Surgery: 124 1\: cefotaxime pius Not stated 31/128 (24) Female patients excluded,
2006 diagnosis Antibiotic: 128 tinidazole primary end point unclear

and CRP Oral: gfloxacin plus

>10 mg/L ) ~ tinidazole - ) _ ) o o
Hansson Clinical »18 Surgery: 167 IV: cefotaxime plus Surgery: 47% 96/202 (48) 52.5% of patients in the
etal,” 2009  diagnosis Antibiotic: 202 metronidazole Antibiotic: 54% antibiotic group crossed over

Vonsetal®  CTimaging >18  Surgery: 119
2011 Antibiotic: 120

Orat: ciproftoxacin plus
metronidazole

1v: amoxicillin plus
clavulanic acid

Oral: amoxicillin plus
clavulanic acid

- Surg'ery: 87%
Antibiotic: 90%

44/120 (37}

to the surgery group

Included patients with
complicated acute
appendicitis (appendicolith},
subgptimal antibiotic for
infra-abdominal infections

Abbreviations: CRP, C-reactive protein; CT, computed tomography; IV, Intravenous.

2 Data are expressed as No.ftotal (%).
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Figure. Path of Patients in the Appendicitis Acuta (AP

PAC) Trial
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¥,

1 Lost to follow-up (died due to trauma)
55 Discontinued intervention
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5 Normal appendix, no acute appendicitis

¥

272 Inctuded in primary analysis

256 Inciuded in primary analysis.
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57 Lost to foilow-up {could not be reached
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by telephone o af clinic follow-up)
1 Died
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® includes appendicolith, perforation,
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