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The World Society of Emergency Surgery 2020 guidelines rec-
ommend antibiotics as an effective and safe alternative to appen-
dectomy for managing patients with computed tomography-con-
firmed uncomplicated acute appendicitis without appendicolith 
[1]. The safe avoidance of hospitalization for surgical patients is 
an important task during the coronavirus disease 2019 (COV-
ID-19) pandemic, therefore this recommendation was also ac-
knowledged by the American College of Surgeons (COVID-19 
Guideline for Triage of Emergency General Surgery Patients) 
[2]. However, up to now, the optimum antibiotic regimen for the 
non-operative management of uncomplicated acute appendicitis 
has not been defined [1]. The results of the Appendicitis Acute 
(APPAC) II randomized controlled trial, comparing 7 days of 
oral moxifloxacin with 2 days of intravenous ertapenem fol-
lowed by 5 days of oral levofloxacin and metronidazole, have 
been recently published [3]. This study showed that antibiotic 
therapy resulted in success rates at 1 year greater than 65% in 
both groups (70.2% for patients treated with oral antibiotics and 
73.8% for patients treated with intravenous followed by oral an-
tibiotics), but failed to demonstrate noninferiority (P = 0.26) of 
the only oral moxifloxacin regimen as compared to sequential 
intravenous to oral antibiotic treatment.

Moxifloxacin has the advantage of once daily administra-
tion exerting an excellent oral bioavailability of 86% [4], and 
was selected as a broad-spectrum antibiotic that could over-
whelm antibiotic resistance issues. However, the two study 
arms present important differences in the antibiotics’ antimi-
crobial spectrum. According to the Study for Monitoring An-
timicrobial Resistance Trends (SMART), the resistance rates 
of Escherichia coli isolates from intraabdominal infections in 
Europe in the period 2008 - 2009, when the APPAC II study 

started, were 23.6% for ciprofloxacin and 21% for levofloxa-
cin, whereas only 0.2% for ertapenem [5]. The difference in 
resistance rates was more profound in Escherichia coli isolates 
with production of extended-spectrum beta-lactamases (ES-
BLs), which were highly resistant to quinolones (73.9% resist-
ance rate to ciprofloxacin and 69.9% to levofloxacin), whereas 
resistance to ertapenem was only 0.3% [5]. The prevalence of 
ESBL-producing pathogens for the corresponding period in 
Europe was 11% and since then is steadily increasing. These 
epidemiological data if extrapolated in the patient population 
of the APPAC II study may reflect an incidence of about 8% 
of inappropriate antibiotic treatment, owing to quinolone re-
sistance, in the oral moxifloxacin arm. ESBL-producing bac-
teria are typically associated with co-resistance to quinolones, 
aminoglycosides and trimethoprim-sulfamethoxazole, because 
multiple resistance genes often reside on the same plasmid [5]. 
Despite most patients with acute appendicitis in the APPAC 
II study were young (median age (IQR), 34 (26 - 45) years), a 
minority might possess risk factor(s) for infection with ESBL-
producing Enterobacteriaceae, like recent exposure to antibi-
otics, recent hospitalization, or comorbidities. By excluding 
those patients from the study’s results analysis, the positive 
outcome of the oral therapy with moxifloxacin would be rea-
sonably increased potentially rendering this option noninferior 
to sequential intravenous to oral therapy. In addition, consid-
ering the problem of increasing resistance to carbapenems 
worldwide, the use of this class of antibiotics is not recom-
mended for treatment of community-acquired infections with-
out ESBL risk factors [1].

Therefore, careful stratification of patients according to 
their individual risk for infection with resistant microorgan-
isms is the key for appropriate antibiotic selection. In clinically 
stable patients with uncomplicated acute appendicitis who do 
not present ESBL risk factors per oral antibiotic monotherapy 
with moxifloxacin seems appropriate. In patients with ESBL 
risk factors, treatment with ertapenem seems to be appropriate, 
either as initial intravenous therapy followed by per oral anti-
biotics or as outpatient parenteral antibiotic therapy (OPAT) to 
avoid hospitalization.
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