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C o r r e s p o n d e n c e

Antibiotics versus Appendectomy for Acute Appendicitis  
— Longer-Term Outcomes

To the Editor: Antibiotic treatment of appen-
dicitis is now described as an “accepted first-line 
treatment” by the American College of Sur-
geons1 on the basis of the results of several 
randomized trials.2 In the Comparison of Out-
comes of Antibiotic Drugs and Appendectomy 
(CODA) trial,3 we previously reported short-term 
outcomes involving 1552 patients with appendi-
citis (with or without an appendicolith). In that 
trial, we found that antibiotic treatment was 
noninferior to appendectomy on the basis of a 
measure of general health status at 30 days, with 
similar rates of safety events. Among the pa-
tients in the antibiotics group, 29% had under-
gone appendectomy by 90 days (41% with an 
appendicolith vs. 25% without). Here, we report 
our findings regarding longer-term outcomes, 
including the risk of recurrence of appendicitis 
and the rate of eventual appendectomy among 
the patients who were assigned to receive anti-
biotic therapy — outcomes that are also impor-
tant for clinical decision making.

The methods that we used in this trial have 
been described previously4 and are summarized 
in the Supplementary Appendix, available with 
the full text of this letter at NEJM.org. We de-
fined recurrence of appendicitis as the perfor-
mance of appendectomy in which the primary 
indication for surgery was for clinical reasons 
occurring 31 to 365 days after randomization. 
Appendicitis was considered to have been con-
firmed on the basis of the pathological findings. 
Data collection ended 1 year after the final pa-
tient had been recruited, with 82% of the pa-
tients enrolled for more than 2 years, 44% for 
more than 3 years, and 15% for more than 
4 years. Surveys in which patients were asked 

about outcomes (and if they had an appendec-
tomy, what they thought was the reason for the 
appendectomy) were available for 79% of the 
patients at 1 year, 57% at 2 years, 10% at 3 years, 
and 5% at 4 years (Fig. S1 in the Supplementary 
Appendix). Characteristics of the patients at 
baseline (Table S1) and 90-day outcomes3 were 
reported previously.

In the antibiotics groups, the percentage of 
patients who underwent subsequent appendec-
tomy was 40% (95% confidence interval [CI], 36 
to 44) at 1 year and 46% (95% CI, 42 to 49) at 
2 years (Fig. 1); the percentages were 49% (95% 
CI, 44 to 53) at 3 and 4 years, according to lim-
ited longer-term follow-up (Fig. S2). At 30 days 
after randomization, the risk of appendectomy 
was 27% (95% CI, 23 to 30) through 1 year. Ap-
pendectomy was more common among patients 
who had an appendicolith, but this greater risk 
was attenuated with time. The hazard ratio for 
appendectomy among patients with an appendi-
colith as compared with those without an ap-
pendicolith was 2.9 (95% CI, 1.9 to 4.4) within 
48 hours, 1.4 (95% CI, 0.8 to 2.4) from 48 hours 
to 30 days, and 1.1 (95% CI, 0.8 to 1.6) from 31 
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days to 2 years. Of the 333 patients in the anti-
biotics group who underwent appendectomy af-
ter randomization, appendicitis was confirmed 
in 278 of 297 (94%) for whom a pathology report 
was available. Primary indications for appendec-
tomy and pathological confirmation of appendi-
citis are shown in Table S2.

After 30 days, complications were uncommon 
in the two treatment groups, regardless of the 
presence or absence of an appendicolith (Table 
S3). Among patients with recurrence in the anti-
biotics group, perforation was reported in 20% 
(95% CI, 13 to 28), a percentage that was similar 
to that in the appendectomy group (16%; 95% 
CI, 13 to 19).3 Among patients with 2-year fol-
low-up, 62 of 443 (14%) in the antibiotics group 
had received an additional course of antibiotics; 
of these patients, 66% underwent subsequent 

appendectomy. Since the reporting of our initial 
findings, 2 additional neoplasms were identified 
among the patients in the antibiotics group 
(Table S4).

In our trial, the longer-term incidence of ap-
pendectomy in the antibiotics group was higher 
than pooled results from prior trials.1 This find-
ing is probably related to our inclusion of pa-
tients with radiographic evidence of an appen-
dicolith or perforation, common findings in 
patients with appendicitis. Limitations of the 
trial, in addition to those described previously,3

include the absence of data beyond 1 or 2 years 
in a substantial percentage of patients, the lack 
of a widely accepted time window for defining 
recurrence, and the use of nonstandardized 
pathological reports or, in some cases, missing 
reports. In order to address missing data in 

Figure 1. Cumulative Incidence of Appendectomy among Patients in the Antibiotics Group, According to the Presence 
or Absence of an Appendicolith.

Shown is the cumulative incidence of appendectomy in the patients with appendicitis within 2 years after random-
ization among those who were assigned to receive antibiotics. When the exact date of appendectomy was not re-
ported by the patient or was not available in the patient’s chart, the median time between surveys was used as the 
estimated date of appendectomy. The shaded areas indicate 95% confidence intervals.

100

80

90

70

60

40

30

10

50

20

0
270 360 450 540 630 720

Days since Randomization

No. at Risk
Appendicolith present
All patients 
Appendicolith absent

120
522
402

106
472
366

900 180

212
776
564

All Patients
Appendicolith Absent
Appendicolith Present

30 Days
0.20 (0.17–0.23)
0.16 (0.13–0.19)
0.31 (0.25–0.37)

1 Year
0.40 (0.36–0.44)
0.36 (0.32–0.40)
0.52 (0.44–0.58)

2 Years
0.46 (0.42–0.49)
0.43 (0.38–0.47)
0.54 (0.47–0.61)

91
430
339

89
401
312

70
337
267

69
326
257

57
254
197

57
251
194

C
um

ul
at

iv
e 

In
ci

de
nc

e 
of

 A
pp

en
de

ct
om

y 
(%

)

All patients 
Appendicolith absent

Appendicolith present

The New England Journal of Medicine 
Downloaded from nejm.org by Bonnie Bizzell on March 12, 2022. For personal use only. No other uses without permission. 

 Copyright © 2021 Massachusetts Medical Society. All rights reserved. 



Correspondence

n engl j med 385;25 nejm.org December 16, 2021 2397

comparing safety events and complications, we 
used a weighted cohort analysis with results that 
were similar to those in an unweighted analysis 
(Table S5). Patients who were prescribed an ad-
ditional course of antibiotics and who did not 
undergo appendectomy were not counted as re-
currences because appendicitis could not be 
confirmed.

Although some clinicians and patients may 
determine that these longer-term rates of ap-
pendectomy make antibiotics a less desirable 
treatment than early appendectomy, substantial 
numbers of patients report a preference for anti-
biotics, even if appendectomy may ultimately be 
necessary.5 The present data will further inform 
shared decision making between clinicians and 
their patients with appendicitis, including those 
with an appendicolith (see videos, which are be-
ing made available with permission from the 
authors).
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