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124 Chapter 8

aBstract  

Background
It is uncertain whether antibiotics are necessary in the treatment of uncomplicated 
acute diverticulitis. To date, use of antibiotics is advised in most guidelines. One ran-
domised trial has been performed but included about 40% recurrent diverticulitis, and 
did not change clinical practice nor guidelines. Importantly, use of antibiotics can lead 
to adverse effects and overuse results in escalating antimicrobial resistance. 
methods
In our open-label, multicentre, non-inferiority trial we enrolled consecutive patients 
with CT-proven primary, left-sided, uncomplicated, acute diverticulitis. We randomly 
allocated patients to an observational or antibiotic treatment strategy. The primary 
endpoint was time-to-recovery at 6 months. An intention-to-treat analysis was done. 
This trial is registered at ClinicalTrials.gov, number NCT01111253.
findings
Between June 1, 2010 and October 14, 2012, 570 of 893 eligible patients with acute 
diverticulitis were randomly assigned allocated treatment, with 528 included in the final 
analyses. At 6 months, median time-to-recovery was comparable among observational 
and antibiotic treatment strategies (14 days [IQR 6-35] vs 12 days [IQR 7-30]; p=0·291 by 
the Log-Rank test), with a hazard ratio for recovery of 0·910 (upper limit one-sided 95% 
CI 1·059; p=0·151). Recovery occurred in 89·3% vs 93·2% of patients assigned to obser-
vation and antibiotics respectively (p=0·183). We found no significant between-group 
differences for main secondary endpoints readmission rate, complicated, ongoing and 
recurrent diverticulitis, sigmoid resection or for mortality. Hospital stay was significantly 
shorter in the observational strategy without antibiotics (p<0.01).
interpretation
Observational treatment for uncomplicated acute diverticulitis did not result in an 
increase in time-to-recovery, nor in higher rates of readmission, complicated, ongoing 
and recurrent diverticulitis and sigmoid resection. Observational treatment is without 
significant repercussions, which indicates that antibiotics can safely be omitted. 
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BacKGrOund
Acute diverticulitis is an inflammatory complication that occurs in 10-25% of patients 
with colonic diverticular disease.1,2 Diverticular disease is one of five most costly gastro-
intestinal diseases in the United States  costing 2·5 billion dollars annually.3 The increas-
ing incidence of acute diverticulitis and dramatic rise in hospitalization rates impose a 
significant burden on Western health care resources.3–5 

The natural history of acute diverticulitis is mild in 75% of patients and most patients 
are treated successfully by conservative measures.6,7–9 It is uncertain however, whether 
antibiotics are necessary in the treatment of a first episode of uncomplicated acute 
diverticulitis. Two comparative studies and one randomised trial have compared obser-
vational and antibiotic treatment in patients with uncomplicated acute diverticulitis.10–12 
These studies were either retrospective or included about 40% recurrent diverticuli-
tis.10–12 All three studies suggest that antibiotic treatment is not more successful than 
observational treatment in uncomplicated diverticulitis. International guidelines re-
mained unchanged and still recommend antibiotics for uncomplicated diverticulitis.13–15 
Whether or not antibiotics are used varies between countries and disciplines.16–18 In a 
recent review article on the management of acute diverticulitis it is stressed that further 
high-quality randomised controlled trials in this area are required for the decision on 
antibiotics.19 

Importantly, antibiotic treatment is accompanied with several drawbacks. Besides costs 
there are the risks of adverse effects and allergic reactions. Escalating antimicrobial 
resistance due to antibiotic overuse is a global threat that already is addressed in sev-
eral fields in clinical medicine.20 In this pragmatic randomised trial, we compared the 
effectiveness of two strategies with or without antibiotics for the management of a first 
episode of uncomplicated acute diverticulitis.

metHOds

study design and population

The ‘DIverticulitis: AntiBiotics Or cLose Observation?’ (DIABOLO) trial was a multicenter 
(22 centers), open label, pragmatic, randomised, controlled trial of two strategies in pa-
tients with uncomplicated acute diverticulitis.21 We chose not to perform a double-blind 
placebo controlled trial since the effect of antibiotics would then be investigated in a 
more experimental setting were all patients have to be admitted, whereas a pragmatic 
trial is more applicable to daily practice. The study design reflects current clinical prac-
tice in which the two studied approaches co-exist as standards of care. 
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This trial was conducted in accordance with the principles of the Declaration of Helsinki 
and “Good Clinical Practice” guidelines and has been registered in the European Union 
Drug Regulating Authorities Clinical Trials database (EudraCT number, 2009-015004-26). 
The institutional review board (IRB) and Dutch Central Committee on Research Involv-
ing Human Subjects (CCMO) approved the study protocol.21 An independent Data and 
Safety Monitoring Board (DSMB) evaluated the progress of the trial and examined safety 
parameters at regular intervals. All serious adverse events (SAEs) were reported to the 
DSMB and the accredited IRB. An end-point assessment committee adjudicated all 
primary and main secondary endpoints. 

Patients were eligible for the study if they had a first episode of left-sided, uncompli-
cated, acute diverticulitis, to be confirmed within 24 hours by Computed tomography 
(CT). Only modified Hinchey stages 1a-b and Ambrosetti’s “mild” diverticulitis stage 
were included.22,23 Main exclusion criteria were previous US and/or CT proven episode 
of diverticulitis, modified Hinchey stages 2, 3 and 4 or Ambrosetti’s “severe” diverticulitis 
stage plus clinical suspicion of bacteremia (i.e. sepsis as defined by the American Col-
lege of Chest Physicians/Society of Critical Care Medicine (ACCP/SCCM)24), and antibiotic 
use in the four weeks prior to inclusion. A complete overview is provided in Table S1. All 
participants provided written informed consent before enrollment.  

randomisation and masking
We randomly assigned participants, in a 1:1 ratio, to either an observational or an antibi-
otic treatment strategy. Randomisation was centrally controlled at the trial-coordinating 
center using a computerized system with a block design, with a random block size of 2 
to 4 patients, stratified by Hinchey classification and center. The trial was open label, but 
outcome assessors and investigators analysing data were masked to treatment alloca-
tion until analyses were finished and definite. 

Procedures
In the antibiotic treatment strategy, the use of antibiotics led to admittance of all 
patients due to the premise that antibiotics were given at least the first 48 hours in-
travenously (i.v.) after which the route of administration could be switched to orally if 
tolerated. Based on the practice guidelines of the Dutch Antibiotic Policy Committee25 
and the American Society of Colon and Rectal Surgeons26, amoxicillin-clavulanic acid, 
with treatment duration of 10 days, was chosen as broad-spectrum antibiotic. In case 
of allergy, a switch was made to the combination of ciprofloxacin and metronidazole. 
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In both strategies CT was repeated in case of clinical deterioration. For patients in the 
observational treatment group, clinical deterioration, proven subsequent complicated 
diverticulitis or another infectious focus dictated start of antibiotic treatment. Criteria to 
start antibiotics were: temperature > 39°C, positive blood cultures and clinical suspicion 
of bacteremia (i.e., sepsis as defined by the ACCP/SCCM24). Patients were discharged if 
they fulfilled discharge criteria. 

Outcomes
The primary outcome was time-to-recovery during 6 months of follow-up. Full recovery 
was defined by meeting the following criteria: discharge from the hospital, normal diet 
(tolerating solid food and more than 1 L of fluid orally), temperature < 38·0 °C, and VAS 
pain score < 4 (with no use of daily pain medication) and resuming to pre-illness work-
ing activities; as assessed by a daily patient diary.

Secondary outcomes were: days spent outside the hospital in the 6 month period, read-
mission rate, occurrence of complicated diverticulitis (abscess, perforation, obstruction/
stricture, diverticular bleeding or fistula), ongoing diverticulitis and acute diverticulitis 
recurrence rate, need for sigmoid resection or other (non-)surgical intervention within 
6 and 12 months follow-up, (serious) adverse events (e.g., urinary tract infection, pneu-
monia), predefined side-effects of initial antibiotic treatment (e.g., antibiotic resistance/
sensitivity pattern, allergy) and all-cause mortality. 

Details on the patients’ adherence to the antibiotic regimen were obtained by telephone. 
At 2 and 6 months the patient visited the outpatient clinic and follow-up at 12 and 24 
months was performed by telephone. A standardized case record form was used for 
collection of study variables. Oracle Clinical, with internet-based remote data capture 
version 4.5.3 (Oracle Corporation, Redwood Shores, CA 94065, U.S.A), was used for enter-
ing, managing and validating data from the investigative sites.

statistical analysis
A sample of 528 participants was enrolled to have 85% power at a confidence level of 
95% to test the hypothesis that time-to-recovery would not be clinically relevant longer 
under the observational treatment strategy than under the antibiotic treatment strat-
egy. A difference in time-to-recovery of less than 5 days was considered non-inferior, 
assuming a median time-to-recovery of 21 days based on 7-day admission duration 
extracted from the National Dutch Hospital Registry data and an assumed additional 
14-day outpatient period to full recovery. Because the drop-out rate was higher than 
the initially anticipated 1%, due to 39 wrongful inclusions (Table S2), the DSMB recom-
mended extending the accrual period through October 2012 when 570 participants, of 
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which 528 patients were evaluable for the primary endpoint, were enrolled to preserve 
statistical power (Table S3). 

We performed all analyses following the intention-to-treat principle. Continuous vari-
ables are expressed as medians and presented with interquartile ranges (IQR) since these 
data were not normally distributed; and Mann-Whitney-U test was used for comparison. 
For categorical variables numbers and percentages were calculated and compared by 
using the Chi-square test, Fisher’s exact test or Linear-by-Linear Association, as appropri-
ate. 

For the primary outcome, time-to-recovery, time-to-event analyses were performed. We 
plotted Kaplan–Meier curves to determine the time-to-recovery in the two groups, and 
we used Log-Rank tests to test for differences between the observational and antibiotic 
treatment groups. Furthermore, a Cox proportional hazard regression was performed to 
obtain hazard ratios for the observational treatment strategy compared with the antibi-
otic treatment strategy while adjusting for Hinchey classification and center. To assess 
differences within Hinchey classes and centers subgroup analyses were performed. For 
each model, the Cox proportional-hazard assumption was tested by visually inspecting 
the log–log plots with no deviations detected. We calculated the upper limit of the one-
sided 95% confidence interval for the hazard ratio using the upper limit of the two-sided 
90% confidence interval.27 Additionally, pre-specified subgroup analyses for the main 
secondary endpoints were performed. Multiple testing adjustment was done by using 
the Benjamini-Hochberg method to control the false discovery rate. P-values <0·05 were 
considered statistically significant. Statistical analyses were performed using SPSS, ver-
sion 21.0 (SPSS Inc., Chicago, IL, USA) and adjustment for multiple testing was done in R 
(version 2.13.1).

role of the funding source
The Netherlands Organisation for Health Research and Development (ZonMw) and 
Digestive Diseases Foundation (Maag Lever Darm Stichting, MLDS) provided financial 
support to the trial, but had no involvement in trial design, conduct or reporting. All 
authors had access to the data. LD, ÇÜ, MD and MB had final responsibility for the accu-
racy and completeness of the data, analyses and the decision to submit for publication. 

results
study population 

From June 1, 2010 through October 14, 2012, we screened 893 consecutive diverticu-
litis patients at surgical and gastroenterological departments of 22 Dutch centers. 570 
patients were randomly assigned to observational treatment (283 patients) or antibiotic 
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figure 1. cOnsOrt flow diagram for trial Patient Progress  
* Patients could have more than one reason for ineligibility for the study.
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table 1. Baseline Characteristics of the Patients According to Study Group *

Observation
(N=262)

Antibiotics
(N=266)

Age – yr 57.4 (48.5-64.6) 56.3 (48.5-63.8)

Male sex – no (%) 135 (51.5%) 132 (49.6%)

Known antibiotic allergy – no (%)
 Penicillin allergy – no (%)

36
5

(13.7%)
(1.9%)

52
14

(19.5%)
(5.3%)

Co-morbidity† – no (%) 113 (43.1%) 121 (45.5%)

ASA score ‡ – no (%)
ASA 1
ASA 2
ASA 3

174
81
7

(66.4%)
(30.9%)
(2.7%)

156 
96 
14 

(58.6%)
(36.1%)
(5.3%)

Body mass index – kg/m2 
(20 vs 16 missings)

26.4 (24.3-29.0) 27.2 (24.5-30.1)

Duration of GI complaints – days 2 (1-4) 3 (1-5)

Body temperature – °C 37.3 (36.9-38.0) 37.3 (36.9-38.0)

Abdominal pain – VAS score § 
(39 vs 47 missings)

6 (4-8) 6 (5-8)

Localization abdominal pain – no (%)
Left lower quadrant isolated 119 (45.4%) 125 (47.0%)

Vomiting – no (%) 20 (7.6%) 27 (10.2%)

White blood cell count – ×109 cells/L 12.5 (10.2-14.8) 12.0 (10.0-14.2)

C-reactive protein (CRP) – mg/L
CRP > 50 mg/L – no (%)
(1 missing in observation group)

73.0
188

(44.5-125.5)
(72.0%)

82.7 
191 

(42.0-128.3)
(71.8%)

Imaging diagnosis – no (%)
Ultrasonography (US)
Computed Tomography (CT)

171
258

(65.3%)
(98.5%)

176 
259 

(66.2%)
(97.4%)

Hinchey category 1a ¶ – no (%) 236 (90.1%) 250 (94.0%)

Abbreviations: ASA, American Society of Anesthesiologists (Physical Status Classification System); GI, gastroin-
testinal; VAS, Visual Analogue Scale;
* Data are medians with interquartile range since they were not normally distributed, or numbers with 
percentages in parentheses. P>0.05 for all comparisons, except for ASA score (P=0.036);
† Includes cardiovascular disease and/or pulmonary disease and/or renal failure and/or diabetes mellitus;
‡ ASA 1=Normal, healthy patient, ASA 2=Patient with a mild systemic disease, ASA 3=Patient with severe 
systemic disease;
§ Visual Analogue Scale score ranged 0 to 10; 
¶ (Modified) Hinchey classification category 1a= Colonic wall thickening and/or confined pericolic inflam-
mation, category 1b=Confined small pericolic abscess (≤ 5cm).
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treatment (287 patients). Of these, 39 patients were wrongful inclusions and not eligible 
to participate in the study. A total of 528 patients were included in primary analyses, 
as is shown in the CONSORT flow diagram (Figure 1).28 Patients who underwent ran-
domisation had clinical characteristics mostly similar to those who were eligible but 
not randomised because they declined participation (Table S4). The reasons for non-
enrollment, wrongful inclusion and the number of included patients per hospital are 
provided in Tables S5, S2 and S6, respectively. 

Baseline characteristics were evenly distributed between the treatment groups, though 
ASA score was somewhat higher in the antibiotics group (p=0·036) (Table 1). The rate 
of positive blood cultures did not differ significantly between groups (5·9% vs 2·8%; 
p=0·285). Bacterial resistance was noted twice; in one culture resistance to penicillin and 
clindamycin was found and in the other to metronidazole. For 22 patients 23 Clostridium 
toxin tests were performed on clinical indication, all of which were negative. 

study treatment
All patients allocated to antibiotic treatment except for one (99·6% [265/266]) started 
antibiotics, with a median interval of 0 days from randomisation to start of antibiot-
ics. Amoxicillin/clavulanic acid was the most prescribed type of antibiotic (94·3% [250 

figure 2. Time-to-Recovery in Patients with Uncomplicated Acute Diverticulitis
Kaplan-Meier survival curves for time-to-recovery of patients with uncomplicated acute diverticulitis assigned to 
observational or antibiotic treatment strategy over 6 months of follow-up.
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table 2. Secondary Outcomes among Patients with Uncomplicated Acute Diverticulitis assigned to an Ob-
servational or Antibiotic Treatment Strategy *

Observation
(N=262)

Antibiotics
(N=266)

Un-adjusted 
P-value

Adjusted 
P-value†

Outpatient treatment – no (%) 34 (13.0%) 1 (0.4%) <0.001 0.006

Duration initial admission – days 2 (1-3) 3 (2-3) <0.001 0.006

Recovery ≤ 6 months FU – no (%) 234 (89.3%) 248 (93.2%) 0.055 0.183

Readmission (≥1) ≤ 6 months FU
 – no (%)
Total number 

46  (17.6%)

66

32  (12.0%)

35

0.037 0.148

Days outside hospital ≤ 6 months FU – 
proportion of FU duration ‡

0.989
(0.978-0.994)

0.983 
(0.978-0.989)

<0.001 0.006

Complicated diverticulitis (≥1) ≤ 6 months 
FU – no (%) 
Type § – no (%)  
Abscess (> 5cm)
Perforation
Obstruction
Fistula
Bleeding
At index admission
– no (%)
Intervention § – no (%)
Percutaneous
Surgery 

10  (3.8%)

2 (0.8%)
3 (1.1%)
4 (1.5%)
1 (0.4%)
2 (0.8%)
3   (1.1%)

2    (0.8%)
8    (3.1%)

7  (2.6%)

2 (0.8%)
3 (1.1%)
2 (0.8%)
0 (0.0%)
0 (0.0%)
6   (2.3%)

1   (0.4%)
5   (1.9%)

0.220

0.682
0.650
0.336
0.496
0.246
0.260

0.494
0.192

0.377

0.682
0.678
0.448
0.553
0.390
0.390

0.553
0.354

Ongoing diverticulitis (≥1) ≤ 6 months 
FU – no (%) 
Imaging proven
Needing admission

19  (7.3%)

10
15

11  (4.1%)

5
4

0.061 0.183

Recurrent diverticulitis (≥1) ≤ 6 months 
FU – no (%) 
Imaging proven
Needing admission 

9   (3.4%)

7
4

8   (3.0%)

4
5

0.391 0.494

Sigmoid resection ≤ 6 months FU – no (%) 
Emergency
Elective

10  (3.8%)

2   (0.8%)
8   (3.1%)

6   (2.3%)

3   (1.1%)
3   (1.1%)

0.148

0.507
0.106

0.323

0.553
0.254

Morbidity § ¶ – no (%)
Mild
Serious
AB related morbidity

127 (48.5%)
89 (34.0%)
69 (26.3%)
 1     (0.4%)

145 (54.5%)
114 (42.9%)
61   (22.9%)
22     (8.3%)

0.083
0.018
0.182
<0.001

0.221
0.086
0.354
0.006

Mortality ¶ – no (%) 3    (1.1%) 1    (0.4%) 0.306 0.432

* Data are numbers with or without percentages in parentheses or data are medians with interquartile 
range since these continuous variables had non-gaussian distributions;
† P-values after multiple testing adjustment by using Benjamini-Hochberg correction;
‡ With a maximum follow-up duration of 180 days, without adjusting  for a median 1 day longer index 
admission in the antibiotic treatment group; 
§ Patients can have more than 1 type of complicated diverticulitis, intervention and morbidity;
¶ With a median duration of follow-up of 711 days (IQR, 366 to 732) in the observation group and 732 days 
(IQR, 366 to 732) in the antibiotic group (P=0.204).
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of 265]) (Table S7). The median duration was 10·0 days (IQR 10·0-10·0) and 94·7% (252 
of 266) of patients from the antibiotic group completed the 10-day treatment course. 
In three patients (1·1%) antibiotic treatment was discontinued because of side effects 
or allergic reactions, of which one was an anaphylactic shock. In 5·0% (13 of 262) of 
patients in the observation group antibiotics were started on clinical grounds (Table S8), 
of which another focus of infection was the most common reason (N=4). 

Primary outcome
The median time-to-recovery during 6 months follow-up was not significantly different 
between the two treatment groups; 14·0 days (IQR 6·0-35·0) for patients with observa-
tional treatment versus 12·0 days (IQR 7·0-30·0) for patients with antibiotic treatment 
(p=0·291 by the Log-Rank test) (Figure 2). An observational treatment strategy, as 
compared with an antibiotic treatment strategy, was associated with a hazard ratio for 
recovery of 0·910 (upper limit one-sided 95% confidence interval [CI] 1·059; p=0·151). 
The hazard ratio (HR) was not affected by adjustment for Hinchey classification and 
center (HR 0·895 [upper limit one-sided 95% CI 1·044]). 

secondary outcomes 
Within 6 months 234 patients (89·3%) in the observational group versus 248 patients 
(93·2%) in the antibiotic group fulfilled the recovery criteria (p=0·183). In the obser-
vational group more patients were treated as outpatients after their evaluation at the 
emergency department (13% vs 0·4%; p=0·006) and a shorter median duration of initial 
hospital stay was observed (2 vs 3 days; p=0·006) due to the intravenous administra-
tion of antibiotics in the antibiotic group (Table 2). Readmission rates were comparable 
among treatment groups (17·6% vs 12·0%; p=0·148). Almost all patients initially treated 
as outpatients were never admitted within the first 6 weeks after randomisation. The 
number of days spent outside the hospital, expressed as proportion of the follow-up 
duration of 180 days, was higher in the observational treatment group than in the anti-
biotic treatment group (0·989 vs 0·983; p=0·006).

The proportion of patients developing complicated diverticulitis during 6 months 
follow-up was comparable among treatment groups (3·8% vs 2·6%; p=0·377). The pro-
portion of patients that progressed to complicated diverticulitis during initial admission 
was small (1·1% for observational vs. 2·3% for antibiotic treatment; p=0·390). Ongoing 
diverticulitis was reported in 19 patients (7·3%) in the observation group and in 11 
patients (4·1%) in the antibiotic group (p=0·183). Also the proportion of patients with 
recurrent diverticulitis (3·4% vs 3·0%; p=0·494) and sigmoid resection (3·8% vs 2·3%; 
p=0·323) were comparable among groups; both for emergency resection (0·8% vs 1·1%; 
p=0·553) and elective resection (3·1% vs 1·1%; p=0·254). In both groups the most fre-
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quent reason for performing sigmoid resection was colonic obstruction (30% vs 33% of 
resections). Perforation was the other main reason (20% vs 33%) for resection (Table S9).

In the observational and antibiotic group 86·6% and 90·2% of patients, respectively, 
had a follow-up duration of 12 months or more. At 12 months follow-up the treatment 
groups were comparable for main secondary outcomes readmission rate, complicated 
diverticulitis, ongoing diverticulitis and acute diverticulitis recurrence rate and overall 
need for sigmoid resection (7·0% vs 3·8%; p=0·057; Table S10). 

adverse events
No significant between-group differences in the occurrence of mild (p=0·086) and seri-
ous (p=0·354) adverse events were observed (Table 2). As expected, antibiotics related 
adverse events, of which all but one were graded as mild, were more frequent in the 
antibiotic group (0·4% vs 8·3%; p=0·006). There were no differences between the groups 
regarding mortality rate (1·1% vs 0·4%; p=0·432). 

subgroup analyses 

With respect to the primary outcome time-to-recovery no significant results were seen 
within subgroups of center and Hinchey classification (Figures S1 and S2). In the Hinchey 
1a subgroup (N=486), secondary outcomes were in line with main analyses (Table S11). 

discussiOn

In this pragmatic, randomised controlled trial, we found that an observational treat-
ment strategy for a first episode of CT-proven uncomplicated acute diverticulitis was 
not inferior to an antibiotic treatment strategy with respect to the primary outcome 
time-to-recovery during 6 months. The median time-to-recovery in patients who were 
assigned to observation was 14 days as compared to 12 days with antibiotics, but with-
out significant repercussions. Analyses of secondary endpoints, such as proportions of 
complicated, ongoing or recurrent diverticulitis, overall sigmoid resections, readmis-
sion, adverse event and mortality rates, support these findings. In the antibiotic group 
the duration of initial admission was longer and the rate of antibiotics related adverse 
events was higher. These results indicate that antibiotics can be omitted in the treat-
ment of patients with uncomplicated acute diverticulitis, and clinical guidelines can be 
adjusted accordingly.

Current guidelines recommend including antibiotics in the non-operative treatment 
of uncomplicated acute diverticulitis. Treatment for uncomplicated diverticulitis 
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without antibiotics obviously is controversial, since clinical guidelines have remained 
unchanged despite evidence from two observational studies10,11 and one randomised 
clinical trial12 indicating antibiotics have no benefit. The one previous randomised 
clinical trial has evaluated 623 patients with mild diverticulitis12, but some drawbacks 
of its methodological design may have caused a lack in change of clinical practice. The 
problems comprise 40% of patients with a recurrent instead of primary diverticulitis, a 
long accrual period, and no standardized antibiotic treatment that may have resulted 
in performance bias.12, 13,19,present publication In the latest Practice Parameters of the American 
Society of Colon and Rectal Surgeons (ASCRS) the Swedish trial is discussed and deemed 
in need of confirmation.13 

This trial, as most trials, lacked power to detect smaller subgroup effects. Our results 
suggest that antibiotics may not be necessary in patients with Hinchey 1a as well as 1b 
diverticulitis, but the Hinchey 1b subgroup constituted only of 42 patients. The inclu-
sion of Hinchey 1b patients may be considered controversial but small abscesses are 
usually managed without percutaneous drainage.30 Apart from present study there are 
no randomized reports on observational versus antibiotic management of (Hinchey 1b) 
small abscesses.

There were some other limitations noteworthy. First, accrual rates between partici-
pating hospitals were notably different. Selection bias could have been introduced. We 
anticipate that the high number of participating hospitals evened out these possible 
effects. Importantly, the study’s block randomisation and stratification by center should 
also prevent for such confounding. Secondly, though patients with a previous US and/
or CT proven episode of diverticulitis were excluded, patients with a undetected previ-
ous episode without visiting medical care or treated by general practitioners without a 
definitive diagnosis were not excluded by definition. Thirdly, although 8·3% of patients 
assigned to antibiotics treatment experienced related adverse events, in only three 
patients antibiotic treatment was discontinued. Finally, no Clostridium difficile super-
infection causing pseudomembranous colitis did occur in this study population, but 
fecal bacterial resistance patterns were not fully examined. Therefore, the extent of the 
potential clinical problem of resistance of bacteria associated with antibiotic treatment 
of diverticulitis could not be assessed. The World Health Organization (WHO) has long 
recognized antimicrobial resistance (AMR) as worldwide health threat and urged the 
international community to commit to combatting AMR. One of the main AMR contain-
ment strategies is to increase appropriate use of antimicrobials, and to reduce misuse, 
since AMR is a consequence of antimicrobial use.20 This so-called rational use of antibiot-
ics could imply omitting them in uncomplicated acute diverticulitis based on present 
study results. 
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Present study was conducted according to the highest standards of randomised trials 
and can thereby answer the study question with considerable confidence. The short-
term benefits of observational treatment, partly in outpatient setting, without significant 
short-term or medium long-term repercussions indicate that antibiotic treatment can 
safely be omitted in uncomplicated diverticulitis. Hospital stay was significantly shorter 
in the observational strategy than in the antibiotic strategy.

A treatment strategy without antibiotics for uncomplicated acute diverticulitis can 
now be adopted in clinical guidelines.
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suPPlementary aPPendix

table s1. Exclusion Criteria

Exclusion criteria

Previous US and/or CT proven episode of diverticulitis

US and/or CT suspicion of colonic cancer

Inflammatory bowel disease

Modified Hinchey stages 2, 3 and 4 or Ambrosetti’s “severe” diverticulitis stage, which require surgical or percutaneous treatment

Other disease with expected survival of less than six months

Contraindication for the use of the study medication (e.g. patients with advanced renal failure or allergy to all antibiotics used in this study),

Pregnancy, breastfeeding

ASA classification > III

Immunocompromised patients

Clinical suspicion of bacteremia (i.e. sepsis [24])

Inability of reading/understanding and filling in the questionnaires

Antibiotic use in the four weeks prior to inclusion

Abbreviations: US, ultrasonography; CT, computed tomography; ASA, American Society of Anesthesiologists.

table s2. Reasons for Wrongful Inclusion of Randomized Patients 

Reasons for wrongful inclusion of randomized patients

Observation
(N=283)

Antibiotics
(N=287)

Total
(N=570)

No confirmed diagnosis of diverticulitis 4 (1.4%) 3 (1.0%) 7 (1.2%)

Complicated diverticulitis * 4 (1.4%) 3 (1.0%) 7 (1.2%)

CRC < 3 months after randomization 2 (0.7%) 5 (1.7%) 7 (1.2%)

Antibiotics < 1 month before 
randomization

3 (1.1%) 3 (1.0%) 6 (1.1%)

Previous episode of diverticulitis 2 (0.7%) 3 (1.0%) 5 (0.9%)

No informed consent 3 (1.0%) 1 (0.3%) 4 (0.7%)

Immunocompromised 1 (0.4%) 1 (0.3%) 2 (0.4%)

IBD 1 (0.4%) 0 (0%) 1 (0.2%)

Total 20 (7.1%) 19 (6.6%) 39 (6.8%)

Abbreviations: CRC, colorectal carcinoma; IBD, inflammatory bowel disease; 
* Hinchey 2, 3 or 4, or diverticulitis with fistula or obstruction.
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table s3. major Protocol amendments

Major protocol amendments

Description amendment Data approval by IRB 

Change in the definition of recurrent diverticulitis with the aim to make a 
distinction between recurrent and ongoing diverticulitis* and reporting accordingly

October 26, 2012

Extension of the enrollment period to compensate for the unexpected high 
wrongful inclusion rate and to ensure sufficient evaluable patients 

September 10, 2012

Change in DSMB charter: abstaining from interim-analyses February 16, 2012

‘Approval by patient’ added to discharge criteria March 4, 2010

Criteria / escape clauses for starting antibiotics in patients assigned to observational 
treatment

March 4, 2010

Additional secondary endpoint: number of days outside the hospital in a 6 month 
period

March 4, 2010

Abbreviations: IRB, institutional review board; DSMB, data safety and monitoring board;
* Definition recurrent diverticulitis: clinical picture of diverticulitis whether or not imaging proven AND 
interval of at least 3 months from randomization AND recovery during this time interval, when the last two 
criteria are not fulfilled the diagnosis is ongoing diverticulitis; which substituted the earlier definition of 
ultrasound- or CT-proven acute diverticulitis after complete resolution of symptoms more than 1 month 
after initial discharge from hospital. 
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table s4. Baseline characteristics of the Patients according to randomization status *

Randomized
(N=570)

Not randomized eligible patients 
who declined participation
(N=149)

P-value

Age – yr 56.6 (48.5-64.2) 57.8 (48.1-65.9) 0.633

Male sex – no (%) 277 (48.6%) 61 (40.9%) 0.095

Co-morbidity† – no (%)
(42 vs 7 missings)

234 (44.3%) 45 (31.7%) 0.007

ASA score ‡ – no (%)
ASA 1
ASA 2
ASA 3
 (42 vs 7 missings)

330
177
21

(62.5%)
(33.5%)
(4.0%)

99 
39
4

(69.7%)
(27.5%)
(2.8%)
(

0.114

Body mass index – kg/m2 
(78 vs 87 missings)

26.8 (24.4-29.6) 26.7 (24.3-28.9) 0.528

Body temperature – °C
(42 vs 7 missings)

37.3 (36.9-38.0) 37.2 (36.8-37.8) 0.077

Localization abdominal pain LLQ 
isolated – no (%)
(42 vs 7 missings)

244 (46.2%) 102 (71.8%) <0.001

Vomiting – no (%)
(42 vs 7 missings)

47 (8.9%) 8 (5.6%) 0.208

White blood cell count – ×109 cells/L 
(42 vs 7 missings)

12.2 (10.1-14.5) 12.1 (10.0-14.8) 0.818

C-reactive protein – mg/L  (43 vs 8 
missings)

79.0 (43.0-128.0) 78.5 (46.7-131.0) 0.910

Hinchey category 1a § – no (%)  (11 
missings in the not randomized 
group)

507 (88.9%) 126 (91.3%) 0.420

Abbreviations: ASA, American Society of Anesthesiologists (Physical Status Classification System); LLQ, left lower 
quadrant;
* Data are medians with interquartile range since they were not normally distributed, or numbers with 
percentages in parentheses;
† Includes cardiovascular disease and/or pulmonary disease and/or renal failure and/or diabetes mellitus;
‡ ASA 1=Normal, healthy patient, ASA 2=Patient with a mild systemic disease, ASA 3=Patient with severe 
systemic disease;
§ (Modified) Hinchey classification category 1a=Colonic wall thickening and/or confined pericolic inflam-
mation, category 1b=Confined small pericolic abscess (≤ 5cm).
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table s5. Reasons for Non-Enrollment of Screened Patients * 

Reasons for non-enrollment of screened patients                N=323

No informed consent 
No informed consent as only reason

286 (88.5%)
149 (46.1%)

Antibiotics < 1 month before screening 65 (20.1%)

Previous episode of diverticulitis 46 (14.2%)

No left-sided mild diverticulitis 35 (10.8%)

No US and/or CT-proven diagnosis of Hinchey 1a or 1b diverticulitis 29 (9.0%)

Complicated diverticulitis † 19 (5.9%)

Inability of reading and/or understanding and/or filling in the 
questionnaires

12 (3.7%)

Immunocompromised 12 (3.7%)

Contraindication for all trial antibiotics 10 (3.1%)

Radiological suspicion for CRC 6 (1.9%)

Bacteraemia/sepsis 4 (1.2%)

Expected survival < 6 months 3 (0.9%)

IBD 2 (0.6%)

≥ ASA 4 2 (0.6%)

Pregnancy or breastfeeding 1 (0.3%)

Abbreviations: US, ultrasound; CT, computed tomography; CRC, colorectal carcinoma; IBD, inflammatory bowel 
disease; ASA, American Society of Anesthesiologists (Physical Status Classification System); 
* One patient can have more than one reason for non-enrollment;
† Hinchey 2, 3 or 4, or diverticulitis with fistula or obstruction.
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table s6. Number of Included Patients per Hospital*

Observation Antibiotics Total

ITT
(N=262)

PP
(N=264)

ITT
(N=266)

PP
(N=264)

 
(N=528)

Academic Medical Center 9 (3.4%) 8 (3.0%) 8 (3.0%) 9 (3.4%) 17 (3.2%)

VU Medical Center 3 (1.1%) 4 (1.5%) 4 (1.5%) 3 (1.1%) 7 (1.3%)

Kennemer Gasthuis Hosp. 17 (6.5%) 18 (6.8%) 14 (5.3%) 13 (4.9%) 31 (5.9%)

Spaarne Hospital 24 (9.2%) 22 (8.3%) 26 (9.8%) 28 (10.6%) 50 (9.5%)

Saint Lucas Andreas Hosp. 9 (3.4%) 10 (3.8%) 9 (3.4%) 8 (3.0%) 18 3.4%)

Meander Medical Center 35 (13.4%) 37 (14.0%) 37 (13.9%) 35 (13.3%) 72 (13.6%)

Máxima Medical Center 13 (5.0%) 12 (14.5%) 13 (4.9%) 14 (5.3%) 26 (4.9%)

Onze Lieve Vrouwe Gasthuis Hospital 8 (3.1%) 9 (3.4%) 9 (3.4%) 8 (3.0%) 17 (3.2%)

Gelre Hospital 8 (3.1%) 7 (2.7%) 8 (3.0%) 9 (3.4%) 16 (3.0%)

BovenIJ Hospital 5 (1.9%) 5 (1.9%) 4 (1.5%) 4 (1.5%) 9 (1.7%)

Red Cross Hospital 18 (6.9%) 19 (7.2%) 15 (5.6%) 14 (5.3%) 33 (6.2%)

Albert Schweitzer Hospital 25 (9.5%) 22 (8.3%) 26 (9.8%) 29 (11.0%) 51 (9.7%)

Tergooi Hospital 10 (3.8%) 12 (4.5%) 12 (4.5%) 10 (3.8%) 22 (4.2%)

Ziekenhuisgroep Twente Hospital 21 (8.0%) 23 (8.7%) 22 (8.3%) 20 (7.6%) 43 (8.1%)

Westfriesgasthuis Hospital 16 (6.1%) 15 (5.7%) 18 (6.8%) 19 (7.2%) 34 (6.4%)

Ikazia Hospital 6 (2.3%) 5 (1.9%) 6 (2.3%) 7 (2.7%) 12 (2.3%)

Saint Franciscus Gasthuis Hospital 10 (3.8%) 11 (4.2%) 10 (3.8%) 9 (3.4%) 20 (3.8%)

Slotervaart Hospital 1 (0.4%) 1 (0.4%) 2 (0.8%) 2 (0.8%) 3 (0.6%)

Reinier de Graaf Gasthuis Hospital 7 (2.7%) 7 (2.7%) 7 (2.6%) 7 (2.7%) 14 (2.7%)

Flevo Hospital 5 (1.9%) 5 (1.9%) 3 (1.1%) 3 (1.1%) 8 (1.5%)

Saint Antonius Hospital 12 (4.6%) 12 (4.5%) 13 (4.9%) 13 (4.9%) 25 (4.7%)

Abbreviations: ITT, intention to treat; PP, per protocol; Hosp., Hospital; 
* One participating hospital did not contribute to patient inclusion, but screened six patients that were 
ineligible.
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table s7. Type of Antibiotic Treatment prescribed 

Observation
(N=13 of 262)

Antibiotics
(N=265 of 266)

Amoxicillin/clavulanic acid
Metronidazol + Ciprofloxacin
Cephalosporin ‡
Gentamicin
Unknown

1
3
3
2
4

(7.7%)
(23.1%)
(23.1%)
(15.4%)
(30.8%)

250 
14
1
0
0

(94.3%)
(5.3%)
(0.4%)
(0.0%)
(0.0%)

‡ Cephalosporins prescribed: cefuroxime (N=2), ceftriaxone (N=1), cefotaxime (N=1).

table s8. Reasons for Protocol Deviation per Treatment Group

Reasons for starting antibiotics in patients assigned to observational treatment 
(13 of 262) *

Other infectious focus 4 (1.5%)

Clinical deterioration or progression to complicated diverticulitis 3 (1.1%)

Body temperature >39°C 3 (1.1%)

Sepsis 2 (0.8%)

Positive blood culture 1 (0.4%)

Total 13 (5.0%)

Reasons for discontinuation of antibiotics in patients assigned to antibiotic treatment 
(15 of 266) † 

Incorrect prescription by treating physician 7 (2.6%)

Unclear instruction/patient’s own decision 4 (1.5%)

Allergic reaction 2 (0.8%)

Side-effects 1 (0.4%)

Death 1 (0.4%)

Total 15 (5.6%)

* Defined as start of antibiotic treatment within 10 days after randomization;
† Defined as 5 or more days of missed antibiotic treatment within 10 days after randomization.

table s9. Indications for Sigmoid Resection at 6 Months Follow-up

Observation
(N=10 of 262)

Antibiotics
(N=6 of 266)

Obstruction/chronic ileus
Perforated diverticulitis
Ongoing diverticulitis
Persistent abdominal complaints
Diverticular bleeding
Fistula
Recurrent diverticulitis
Total

3
2
2
1
1
1
0  
10

(30.0%)
(20.0%)
(20.0%)
(10.0%)
(10.0%)
(10.0%)
(0.0%)
(100%)

2
2
1
1
0
0
0
6

(33.3%)
(33.3%)
(16.7%)
(16.7%)
(0.0%)
(0.0%)
(0.0%)
(100%)
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table s10. Main Secondary Outcomes among Patients with Uncomplicated Acute Diverticulitis assigned to 
an Observational or Antibiotic Treatment Strategy at 12 Months Follow-up

Observation
(N=227* of 262)

Antibiotics
(N=240* of 266)

P-value

Readmission (≥1) – no (%) 48  (21.1%) 49  (20.4%) 0.423 

Complicated diverticulitis (≥1) – no (%) 9    (4.0%) 6    (2.5%) 0.185

Ongoing diverticulitis (≥1) – no (%) 17  (7.5%) 10  (4.2%) 0.062

Recurrent diverticulitis (≥1) – no (%)  19  (8.4%) 19  (7.9%) 0.429

Sigmoid resection – no (%)
Emergency
Elective

16  (7.0%)
1 (0.4%)
15 (6.6%)

9    (3.8%)
2 (0.8%)
7 (2.9%)

0.057
0.521
0.030

* Number of patients with a follow-up duration of at least 12 months; in the observation and antibiotic 
group 86.6% and 90.2% of patients respectively had a follow-up duration of at least 12 months.

table s11. Indications for Sigmoid Resection at 12 Months Follow-up for Elective and Emergency Resec-
tions

Elective resections
(22 of 467*)

Observation
(N=15 of 227*)

Antibiotics
(N=7 of 240*)

Persistent abdominal complaints
Recurrent diverticulitis
Obstruction/chronic ileus
Ongoing diverticulitis
Fistula
Diverticular bleeding
Total

5
3
3
2
1
1
15

(33.3%)
(20.0%)
(20.0%)
(13.3%)
(6.7%)
(6.7%)
 (100%)

3
1
1
2
0
0
7

(42.9%)
(14.3%)
(14.3%)
(28.6%)
(0.0%)
(0.0%)
(100%)

Emergency resections
(3 of 467*)

Observation
(N=1 of 227*)

Antibiotics
(N=2 of 240*)

Perforated diverticulitis
Obstruction/chronic ileus
Total

1
0
1

(100%)
(0%)
(100%)

1
1
2

(50%)
(50%)
(100%)

* Number of patients with a follow-up duration of at least 12 months; in the observation and antibiotics 
group 86.6% and 90.2% of patients respectively had a follow-up duration of at least 12 months.
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table s12. Subgroup Analyses of Main Secondary Outcomes for Hinchey Categories 1a and 1b among 
Patients with Uncomplicated Acute Diverticulitis assigned to an Observational or Antibiotic Treatment 
Strategy

Subgroup Hinchey 1a
(N=486)

Hinchey 1b
(N=42)

Treatment arm Obs

(N=236)

AB

(N=250)
Un-adjust. 
P-value Adjust.† 

P-value

Obs

(N=26)

AB
 
(N=16)

Un-adjust. 
P-value Adjust.† 

P-value 

Recovery ≤ 6 
months  FU – no (%)

211 (89.4%) 235 (94.0%) 0.033 0.163 23 (88.5%) 13 (81.2%) 0.413 0.508

Readmission (≥1) 
≤ 6 months FU – 
no (%)

42 (17.8%) 31 (12.4%) 0.048 0.163 4 (15.4%) 1 (6.2%) 0.359 0.508

Days outside 
hospital ≤ 6 
months FU
– proportion of FU 
duration ‡

0.989
(0.978-0.994)

0.983
(0.978-0.989)

<0.001 0.009 0.989
(0.969-0.996)

0.983
(0.968-0.988)

0.044 0.432

Complicated 
diverticulitis (≥1) 
≤ 6 months FU – 
no (%)
At index admission
Intervention §
Surgery Percut.

8 (3.4%)

2 (0.8%)

6 (2.5%)
1 (0.4%)

4 (1.6%)

3 (1.2%)

3 (1.2%)
0 (0.0%)

0.164

0.527

0.224
0.486

0.282

0.527

0.317
0.516

2 (7.7%)

1 (3.8%)

2 (7.7%)
1 (3.8%)

3 (18.8%)

3 (18.8%)

2 (12.5%)
1   (6.2%)

0.275

0.146

0.495
0.623

0.508

0.467

0.528
0.623

Ongoing 
diverticulitis (≥1) 
≤ 6 months FU – 
no (%) 

17 (7.2%) 11 (4.4%) 0.093 0.264 2 (7.7%) 0   (0.0%) 0.377 0.508

Recurrent 
diverticulitis (≥1) 
≤ 6 months FU – 
no (%) 

9  (3.8%) 7  (2.8%) 0.266 0.348 0   (0.0%) 1   (6.2%) 0.381 0.508

Sigmoid resection  
≤ 6 months FU – 
no (%) 
Emerg.
Elective

8  (3.4%)

2   (0.8%)
6   (2.5%)

4  (1.6%)

1   (0.4%)
3   (1.2%)

0.164

0.478
0.224

0.282

0.516
0.317

2 (7.7%)

0 (0.0%)
2 (7.7%)

2 (12.5%)

2 (12.5%)
0   (0.0%)

0.495

0.139
0.377

0.528

0.467
0.508

All morbidity § ¶ 
– no (%)
Mild
Serious

AB related

118 (50%)

83 (35.2%)
64 (27.1%)

1     (0.4%)

136 (54.4%) 

107 (42.8%)
56   (22.4%)

21     (8.4%)

0.166

0.043
0.114

<0.001

0.282

0.163
0.277

0.009

9 (34.6%)

6 (23.1%)
5 (19.2%)

0      (0%)

9 (56.2%)

7 (43.8%)
5 (31.2%)

1    (6.2%)

0.081

0.080
0.300

0.381

0.432

0.432
0.508

0.508

Mortality ¶ – no (%) 3 (1.3%) 1 (0.4%) 0.290 0.352 NA NA NA NA
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Abbreviations: Obs, observation; AB, antibiotics; Unadjust, unadjusted; Adjust, adjusted; FU, follow-up; percut., 
percutaneous; emerg., emergency;
* Data are numbers with or without percentages in parentheses or data are medians with interquartile 
range since these continuous variables had non-gaussian distributions;
† Multiple comparison adjustment by using Benjamini-Hochberg correction;
‡ With a maximum follow-up duration of 180 days, without adjusting for a median 1 day longer index ad-
mission in the antibiotic treatment group; 
§ Patients can have more than 1 type intervention and morbidity;
¶ With a median duration of follow-up of 711 days (IQR, 366 to 732) in the observation group and 732 days 
(IQR, 366 to 732) in the antibiotic group (P=0.204).

table s13. Secondary Outcomes among Patients with Uncomplicated Acute Diverticulitis assigned to an 
Observational or Antibiotic Treatment Strategy according to Per-Protocol Analyses * 

Observation
(N=264)

Antibiotics
(N=264)

Un-adjusted 
P-value

Adjusted 
P-value†

Outpatient treatment – no (%) 33 (12.5%) 2 (0.8%) <0.001 0.006

Duration initial admission – days 2 (1-3) 3 (2-3) <0.001 0.006

Recovery ≤ 6 months FU – no (%) 239 (90.5%) 243 (92.0%) 0.269 0.416

Readmission (≥1) ≤ 6 months FU
 – no (%)
Total number 

44  (16.7%)

59

34  (12.9%)

42

0.110 0.264

Days outside hospital ≤ 6 months FU – 
proportion of FU duration ‡

0.989
(0.978-0.994)

0.983 
(0.978-0.989)

<0.001 0.006

Complicated diverticulitis (≥1) ≤ 6 months 
FU – no (%) 
Type § – no (%)  
Abscess (> 5cm)
Perforation
Obstruction
Fistula
Bleeding
At index admission
– no (%)
Intervention § – no (%)
Percutaneous
Surgery 

6  (2.3%)

1 (0.4%)
1 (0.4%)
3 (1.1%)
0 (0.0%)
2 (0.8%)
0   (0.0%)

1    (0.4%)
4    (1.5%)

11  (4.2%)

3 (1.1%)
5 (1.9%)
3 (1.1%)
1 (0.4%)
0 (0.0%)
9   (3.4%)

2   (0.8%)
9   (3.4%)

0.109

0.312
0.108
0.657
0.500
0.250
0.002

0.500
0.130

0.264

0.416
0.264
0.657
0.512
0.416
0.010 

0.512
0.284

Ongoing diverticulitis (≥1) ≤ 6 months 
FU – no (%) 
Imaging proven
Needing admission

16  (6.1%)

7
12

14  (5.3%)

8
7

0.354 0.447

Recurrent diverticulitis (≥1) ≤ 6 months 
FU – no (%) 
Imaging proven
Needing admission 

10  (3.8%)

8
4

7   (2.7%)

3
5

0.230 0.416

Sigmoid resection ≤ 6 months FU – no (%) 
Emergency
Elective

7    (2.7%)

1   (0.4%)
6   (2.3%)

9   (3.4%)

4   (1.5%)
5   (1.9%)

0.306

0.186
0.381

0.416

0.372
0.457
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table s13. Continued

Observation
(N=264)

Antibiotics
(N=264)

Un-adjusted 
P-value

Adjusted 
P-value†

Morbidity § ¶ – no (%)
Mild
Serious
AB related morbidity

125 (47.3%)
91 (34.5%)
64 (24.2%)
 4     (1.5%)

147 (55.7%)
112 (42.4%)
66   (25.0%)
19     (7.2%)

0.028
0.030
0.420
0.001

0.103
0.103
0.480
0.006

Mortality ¶ – no (%) 3    (1.1%) 1    (0.4%) 0.312 0.416

* Data are numbers with or without percentages in parentheses or data are medians with interquartile 
range since these continuous variables had non-gaussian distributions;
† P-values after multiple testing adjustment by using Benjamini-Hochberg correction;
‡ With a maximum follow-up duration of 180 days, without adjusting  for a median 1 day longer index 
admission in the antibiotic treatment group; 
§ Patients can have more than 1 type of complicated diverticulitis, intervention and morbidity;
¶ With a median duration of follow-up of 726 days (IQR, 366 to 732) in the observation group and 732 days 
(IQR, 366 to 732) in the antibiotics group (P=0.073).

table 14. Main Secondary Outcomes among Patients with Uncomplicated Acute Diverticulitis according to 
Per-Protocol Analyses at 12 Months Follow-up

Observation
(N=229* of 264)

Antibiotics
(N=238* of 264)

P-value

Readmission (≥1) – no (%) 47  (20.5%) 50  (21.0%) 0.449 

Complicated diverticulitis (≥1) – no (%) 6    (2.6%) 9    (3.8%) 0.239

Ongoing diverticulitis (≥1) – no (%) 14  (6.1%) 13  (5.5%) 0.382

Recurrent diverticulitis (≥1) – no (%)  18  (7.9%) 20  (8.4%) 0.415

Sigmoid resection – no (%)
Emergency
Elective

13  (5.7%)
1 (0.4%)
12 (5.2%)

12  (5.0%)
2 (0.8%)
10 (4.2%)

0.381
0.514
0.298

* Number of patients with a follow-up duration of at least 12 months; in the observation and antibiotic 
group 86.7% and 90.2% of patients respectively had a follow-up duration of at least 12 months. 
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table s15. Subgroup Analyses of Main Secondary Outcomes for Hinchey Categories 1a and 1b among 
Patients with Uncomplicated Acute Diverticulitis according to Per-Protocol Groups

Subgroup Hinchey 1a
(N=486)

Hinchey 1b
(N=42)

Treatment arm Obs

(N=241)

AB

(N=245)
Un-adjust. 
P-value Adjust.† 

P-value

Obs

(N=23)

AB

 (N=19)
Un-adjust. 
P-value Adjust.† 

P-value 

Recovery ≤ 6 
months  FU – no (%)

218 (90.5%) 228 (93.1%) 0.148 0.359 21 (91.3%) 15 (78.9%) 0.128 0.341

Readmission (≥1) 
≤ 6 months FU – 
no (%)

41 (17.0%) 32 (13.1%) 0.112 0.317 3 (13.0%) 2 (10.5%) 0.593 0.678

Days outside 
hospital ≤ 6 
months FU
– proportion of FU 
duration ‡

0.989
(0.978-0.994)

0.983
(0.978-0.989)

<0.001 0.009 0.989
(0.978-0.994)

0.978
(0.922-0.989)

0.009 0.112

Complicated 
diverticulitis (≥1) 
≤ 6 months FU – 
no (%)
At index admission
Intervention §
Surgery Percut.

6 (2.5%)

0 (0.0%)

4 (1.7%)
1 (0.4%)

6 (2.4%)

5 (2.0%)

5 (2.0%)
0 (0.0%)

0.489

0.032

0.510
0.496

0.510

0.181

0.510
0.510

0 (0.0%)

0 (0.0%)

0 (0.0%)
0 (0.0%)

5 (26.3%)

4 (21.1%)

4 (21.1%)
2 (10.5%)

0.014

0.035

0.035
0.199

0.112

0.118

0.118
0.346

Ongoing 
diverticulitis (≥1) 
≤ 6 months FU – 
no (%) 

15 (6.2%) 13 (5.3%) 0.332 0.510 1 (4.3%) 1   (5.3%) 0.706 0.706

Recurrent 
diverticulitis (≥1) 
≤ 6 months FU – 
no (%) 

9   (3.7%) 7   (2.9%) 0.294 0.510 1   (4.3%) 0   (0.0%) 0.548 0.678

Sigmoid resection  
≤ 6 months FU – 
no (%) 
Emerg.
Elective

6   (2.5%)

1   (0.4%)
5   (2.1%)

6   (2.4%)

2   (0.8%)
4   (1.6%)

0.489

0.506
0.490

0.510

0.510
0.510

1 (4.3%)

0 (0.0%)
1 (4.3%)

3 (15.8%)

2 (10.5%)
1   (5.3%)

0.234

0.199
0.706

0.346

0.346
0.706

All morbidity § ¶ 
– no (%)
Mild
Serious

AB related

118 (49.0%)

85 (35.3%)
60 (24.9%)

3     (1.2%)

136 (55.5%) 

105 (42.9%)
60   (24.5%)

19    (17.8%)

0.074

0.044
0.459

<0.001

0.251

0.187
0.510

0.009

7 (30.4%)

6 (26.1%)
4 (17.4%)

1    (4.3%)

11 (57.9%)

7 (36.8%)
6 (31.6%)

0    (0.0%)

0.037

0.227
0.238

0.548

0.118

0.346
0.346

0.678

Mortality ¶ – no (%) 3 (1.2%) 1 (0.4%) 0.306 0.510 NA NA NA NA

Abbreviations: Obs, observation; AB, antibiotics; Unadjust, unadjusted; Adjust, adjusted; FU, follow-up; percut., 
percutaneous; emerg., emergency;
* Data are numbers with or without percentages in parentheses or data are medians with interquartile 
range since these continuous variables had non-gaussian distributions;
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† Multiple comparison adjustment by using Benjamini-Hochberg correction;
‡ With a maximum follow-up duration of 180 days, without adjusting for a median 1 day longer index ad-
mission in the antibiotic treatment group; 
§ Patients can have more than 1 type intervention and morbidity;
¶ Median follow-up within Hinchey 1A subgroup: in observation arm 731 days (IQR, 366 to 732) and anti-
biotics arm 732 days (IQR, 366 to 732) (P=0.189); within Hinchey 1B subgroup: in observation arm 397 days 
(IQR, 366 to 732) and antibiotics arm 659 days (IQR, 366 to 732) (P=0.189).

figure s1. Time-to-Recovery in Patients with Uncomplicated Acute Diverticulitis within the Subgroup 
Hinchey 1a
Kaplan-Meier survival curves for time-to-recovery of patients with uncomplicated acute diverticulitis assigned to 
an observational or antibiotic treatment strategy within the subgroup Hinchey 1a over 6 months of follow-up. 
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figure s2. Time-to-Recovery in Patients with Uncomplicated Acute Diverticulitis within the Subgroup 
Hinchey 1b
Kaplan-Meier survival curves for time-to-recovery of patients with uncomplicated acute diverticulitis assigned to 
an observational or antibiotic treatment strategy within the subgroup Hinchey 1b over 6 months of follow-up.
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figure s3. Time-to-Recovery in Patients with Uncomplicated Acute Diverticulitis according to Per-Protocol 
Group
Kaplan-Meier survival curves for time-to-recovery of patients with uncomplicated acute diverticulitis according 
to per-protocol group over 6 months of follow-up.


