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aBstract

Background
Traditionally treatment of acute diverticulitis is mostly based on in-patient care. Lately 
the question arises whether these patients could be treated on an out-patient basis.  
Especially which patients could benefit from outpatient care. 

aim
We studied whether out-patient treatment of acute uncomplicated diverticulitis is 
feasible, safe and which patients could benefit from outpatient care.

material and methods
A retrospective cohort study was conducted in two teaching hospitals using hospital 
registry codes for diverticulitis. All patients diagnosed with acute uncomplicated diver-
ticulitis between January 2004 and January 2012, confirmed by imaging, were included. 
Exclusion criteria were patients with recurrent diverticulitis, complicated diverticulitis 
(Hinchey stages 2, 3 and 4) and right-sided diverticulitis. Inpatient care was compared 
to outpatient care. Primary outcome was admission for outpatient care, and the com-
plication rate in both groups. Multivariate analysis was conducted to identify potential 
factors for inpatient care.

results
Of 627 patients with diverticulitis a total of 312 consecutive patients were identified 
with primary uncomplicated diverticulitis of the sigmoid colon; 194 patients had been 
treated as in-patients and 118 patients primarily as out-patients. In this last group, 91.5% 
had been treated successfully without diverticulitis related complications or the need 
for hospital admission during a mean follow-up of 48 months. 

conclusion
Despite inherent patient selection in a retrospective cohort, ambulatory treatment of 
patients presenting with uncomplicated acute diverticulitis seems feasible and safe. In 
mildly ill and younger patients hospital admission can be omitted. 
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intrOductiOn

Diverticular disease is becoming increasingly more prevalent with the aging Western 
population.  Colonic diverticulosis affects one-third of the population over 40 years of 
age and two-thirds of the population over 85 years of age in the western world. (1-4) 
Approximately 10–25% of those with colonic diverticulosis will experience an episode of 
acute inflammation (3, 4). Patients are mostly presented at the emergency department. 
Treatment of uncomplicated diverticulitis consists of a variety of management strate-
gies usually including hospital admission with bowel rest and intravenous antibiotics. 
(5) Even uncomplicated diverticulitis is therefore becoming a costly disease. (6-8)

Ridgeway et al showed in a randomized controlled trial that oral antibiotic treatment is 
equally effective compared to intravenous antibiotic therapy in diverticulitis for inpa-
tient care. (9) More recently, antibiotic treatment did not show any benefit in a placebo-
controlled trial. (10) Without the need for (intravenous) antibiotics, one could question 
the need for in-patient care for patients with acute uncomplicated diverticulitis. Still 
the admissions for diverticular disease have been shown to be increasing every year 
together with the costs. (11, 12)

In this study we investigate whether out-patient treatment of patients with acute 
uncomplicated diverticulitis is feasible (no admissions in follow-up) and safe (no more 
complications compared to inpatient care) and which patients could benefit from inpa-
tient care.

materials and methods

All patients with a diagnosis of acute diverticulitis were identified retrospectively from 
the hospital patient registries using ICD-9 codes for diverticulitis in the Sint Lucas An-
dreas hospital and the Onze Lieve Vrouwe Gasthuis hospital both in Amsterdam, the 
Netherlands, between January 2004 and January 2012. All patient charts were reviewed. 
Inclusion for the study was firstly made on the basis of symptoms, physical examina-
tion, blood tests and blood culture results. In patients suspected of having diverticulitis, 
the diagnosis was confirmed on ultrasonography (US) or computed tomography (CT). 
Diverticulitis-positive US findings are sufficiently accurate compared to CT findings (13) 
Exclusion criteria were patients with recurrent diverticulitis, complicated diverticulitis 
(Hinchey stages 2, 3, 4, stenosis and fistula, table 1). (14, 15) Two authors (ÇÜ and PMG) 
collected, managed and checked the data for agreement.  

Two groups were identified: a group treated on an out-patient basis (hospital admis-
sion less than 24 hours, all managed in the emergency department) and a group of 
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patients who had been treated as in-patients. Patient data were stored anonymously 
into the study database. For this type of research, approval of an institutional review 
board is not required in the Netherlands. 

Data extracted at the time of presentation at the hospitals (usually the emergency 
department) were age, sex, ASA classification, comorbidity, nausea/vomiting, fever and 
imaging results. The use of steroids, NSAIDs and aspirin was noted. The Charlson score 
was calculated for each patient as an indicator of comorbidity. (16) During follow-up, the 
recurrence rate, drainage procedures and surgical interventions were registered. 

Treatment failure was defined as the need for hospital admittance in out-patient 
treatment, urgent or emergency surgery and/or the need for percutaneous drainage of 
abscesses because of clinical deterioration within 60 days after primary presentation. 

statistical analysis 

Continuous variables were expressed as means with ranges and were compared using 
Student t-test as appropriate. Categorical variables were compared using Fisher’s exact 
test or the Chi Square test as appropriate. Multivariate logistic regression was performed 
to assess the characteristics of treatment failure. Statistical significance was defined as 
p<0.05. Results are presented as odds ratios with 95% confidence intervals. Statistical 
analysis was performed using SPSS, version 17.0 (SPSS Inc., Chicago, IL, USA). 

results

A total of 627 consecutive patients were identified with the diagnosis diverticulitis. Of 
these patients, 312 with a first episode of left sided uncomplicated diverticulitis (Am-
brosetti mild or Hinchey stage 1a and 1b) met the inclusion criteria and were included 
for analyses. (Figure 1) Patients with incomplete files were stated as lost to follow-up. 
Diverticulitis was confirmed by either US or CT scanning (n=302, 97%) or, in rare cases, 
with acute colonoscopy (n=10, 3%). 

Patient characteristics are shown in Table 1. A total of 194 patients had been treated 
as in-patients and 118 patients primarily on an out-patient basis. Of the 118 patients 
treated as out-patients, the majority (110 patients, 91.5%) was treated successfully with-
out the need for hospital admission. Only 10 patients (8.5%) needed hospital admission 
after initial out-patient treatment. One of these patients (0.5%) developed a perforated 
diverticulitis after 24 days and underwent acute sigmoid resection. The other 9 patients 
were admitted because of abdominal pain after a median interval of 7 days treatment, 
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table 1. Hinchey classification

Hinchey Classification Modified Hinchey classification with CT findings

0 Diverticuli ± colonic
wall thickening

I Pericolic abscess
or phlegmon

Ia Colonic wall thickening with pericolic soft tissue changes

Ib changes + pericolic
or mesocolic abscess

II Pelvic, intraabdominal, or
retroperitoneal abscess

II changes + distant abscess
(generally deep in the pelvis or interloop regions)

III Generalized
purulent peritonitis

Free gas associated with
localized or generalized ascites and possible peritoneal wall thickening

IV Generalized fecal
peritonitis

Same findings as III

figure 1 Flowchart
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with a range of 4 – 56 days.  Median duration of hospital admission of these 9 patients 
was 4 days (range 2-5 days). 

Of the 194 patients treated as in-patients, 189 (97%) did not develop a complication. 
Three patients (1.5%) underwent acute surgical intervention. One patient developed a 
perforated diverticulitis the third day after admission, and the other two patients had 
multiple abscesses not responding to percutaneous drainage with subsequent clinical 
deterioration. One patient (0.5%) was successfully treated with percutaneous drainage.  
One other patient, 86 years of age, developed a perforation after 4 days of admission. 
However, this patient refused to be operated and died of ongoing sepsis and multi-
organ failure after cessation of treatment. 

We evaluated the inherent selection in retrospective patient groups. Among the two 
treatment groups we found significant differences in baseline characteristics. (Table 1) 
Patients with uncomplicated acute diverticulitis who were selected for hospital admis-

table 2. Patient characteristics

In-patient
n=194

Out-patient
n=118

p

Age 59.3 (23-88)* 54.5 (30-86)* 0.001 †

Female 122 (62.9%) 68 (57.6%) 0.356 ‡

Charlson index
0
1-2
> 2

113 (58%)
59 (30%)
22 (11%)

87 (74%)
28 (23%)
3 (2.5%)

0.006 ‡
0.202 ‡
0.006 ‡

ASA
I
II
III/IV

96 (49%)
61 (31%)
37 (19%)

77 (65%)
32 (27%)
9 (8%)

0.007 ‡
0.418 ‡
0.006 ‡

Corticosteroiden 5 (2.6%) 0 (0%) 0.161 ‡

NSAID 4 (2%) 5 (4%) 0.306 ‡

Aspirin 18 (9.3%) 9 (7.6%) 0.682 ‡

Anorexie 78 (40%) 31 (26%) 0.011 ‡

Nausea 100 (51.5%) 30 (25%) 0.0001 ‡

Vomiting 33 (17%) 4 (3.4%) 0.0001 ‡

Fever (≥ 38.5) 30 (15.5%) 3 (2.5%) 0.0001 ‡

Peritoneal tenderness 92 (47%) 45 (38%) 0.109 ‡

Leucocyten (x 109cells ⁄ ml) 13.3 (0.33) 11.1 (0.28) 0.0001 †

CRP (mg ⁄ l) 100.65 (5.45) 77.3 (5.01) 0.004 †

Treatment with 
antibiotics

37 (19.1%) 7 (5.9%) 0.001 ‡

* Range
† independent student t-test (St error mean)
‡ Chi Square or Fisher’s exact test
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sion were older. Other differences were found with respect to the proportion of patients 
with a Charlson co-morbidity index higher than two, ASA classification III/IV, fever (≥ 
38.5), nausea, vomiting, higher C-reactive protein, higher leukocyte counts, and treat-
ment with antibiotics. 

In logistic regression analyses, only nausea, high leucocyte counts and high C-reactive 
protein levels at presentation were independently associated with selection for in-
patient care. (Table 3)

After recovery of their episode of acute diverticulitis, patients had a mean follow-up 
of 48 ± 26.4 months. There were no significant differences between the two treatment 
groups with regard to recurrence rate and elective resection.  Of the in-patient treated 
patients, one patient developed a colovesical fistula and one patient developed a sig-

table 3. results

In-patient
n=194

Out-patient
n=118

p

Treatment failure
admission
(duration outpatient treatment )

N/A 10 (8.5%)
16 days #  (7-140)

Treatment failure
acute resection
percutaneous drainage

3 (1.5%)
1 (0.5%)

1 (0.8%)
0

Hospital stay 5.2 (1-62) 7.5 (2-42)

Recurrence
Elective resection

52 (26.8%)
8 (4.1%)

22 (18.6%)
3 (2.5%)

0.093 ‡
0.463 ‡

Follow-up
Fistula
Stenosis 

1 (0.5%)
1 (0.5%)

0
0

# mean
† student t-test
‡ Chi Square or Fisher’s exact test

table 4 Multivariate analyses

p 95% CI

Charlson score >2 0.152 0.356 (0.086-1.465)

ASA III/IV 0.094 0.443 (0.171-1.148)

Nausea 0.00001 0.346 (0.194-0.617)

Vomiting 0.194 0.459 (0.142-1.487)

Fever (≥ 38.5) 0.01 0.198 (0.055-0.710)

Leucocyten (x 109cells ⁄ ml) 0.003 0.877 (0.804-0.958)

CRP (mg ⁄ l) 0.01 0.944 (0.99-0.999)
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moid stenosis during follow-up. Two patients had a recurrent diverticulitis with an acute 
perforation. 

None of the baseline characteristics or treatments were significantly associated with an 
increased risk on complications or acute surgical intervention. The presence of diver-
ticular disease was confirmed in all patients who underwent routinely colonoscopy, no 
malignancy was detected.

discussiOn

The results of this study indicate that many patients with uncomplicated diverticulitis 
can be treated safely on an out-patient basis.

In literature, five studies have reported on the outpatient treatment of patients with 
diverticulitis. (17-21) One of these studies concerns patients with right-sided diver-
ticulitis. (17) The study of Alonso et al. compared intravenous antibiotics and hospital 
admittance, with oral antibiotics, where patients could be treated as out-patients. (18) 
Of the 96 patients analyzed, 70 (73%) patients were treated on an out-patient basis. 
Only two patients had readmissions, due to pain and continuous vomiting.  A succesrate 
of 97% is claimed and no complications were mentioned.  Recurrence was diagnosed 
in six patients that had been treated with oral antibiotics at home (9.6%), compared 
with a recurrence in two patients, previously treated with intravenous antibiotics (8.3%). 
They also concluded that it is safe to treat patient with oral antibiotics on an out-patient 
basis. Since antibiotics do not seem mandatory in the treatment of uncomplicated 
diverticulitis the results of these studies are probably dated.  The title of the study of 
Rodríguez-Cerrillo suggests outpatient treatment. However patients are referred to 
Hospital at Home Unit, which is composed of 5 internal medicine specialists and 8 
experienced nurses. Nurses travel daily to patient’s home to administer the intravenous 
antibiotic and draw blood sample when appropriate. (19) The recent study of Mayo et 
al studied 64 patients with acute diverticulitis and compared outpatient care with oral 
antibiotics to inpatient care with intravenously antibiotics in a non randomized manner. 
They conclude that outpatient care is safe. (20) The last study by Etzioni et al is a large 
study based on the Kaiser Permanente Southern California (KPSC) system. (21) Primary 
endpoint is readmission within 60 days. Readmission occurred in 39 (6%) patients. How-
ever, this study only evaluated patients treated as out-patient and did not provide an 
overview of patients treated as in-patients. 
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Our study adds extra information on the applicability of outpatient care since we 
describe the largest cohort until now.  Also we provide with regression analysis which 
patient could benefit.

However the current study has several limitations since it is not a randomized clinical 
trial and baseline characteristics were significantly different. Selection bias is inherent in 
a retrospective analysis. Although it provides an insight in daily clinical practice and con-
firms that acute uncomplicated diverticulitis is generally a mild disease with 98% of the 
patients having an uncomplicated course, making it suitable for out-patient treatment.

By treating these uncomplicated cases as out-patients, treatment costs of diverticular 
disease can decrease, which can be of help in the fact that the cost of diverticular dis-
ease have been shown to be increasing every year. According to data from the National 
Hospital Discharge Survey, diverticular disease is responsible for 312000 admissions and 
1.5 million days of inpatient care per year in the United States. (10) In the Netherlands, 
the annual patients admitted with a diverticular disease is also increasing, from 15822 
patients in 2008 to 22450 patients in 2010. (11) If we take the average of 5.2 days of 
in-patient care in this study and estimate the basic daily costs of in-patient care at 1200 
euro (22), we can hypothesize an estimated yearly cost of 140 million euro for in-patient 
care. Thus, because still a majority of patients are hospitalized with acute uncomplicated 
diverticulitis, the outpatient treatment protocol would probably give a significant re-
duction in the medical cost of treatment of this condition. (23) 

However, to develop such an out-patient protocol prospective data are necessary.  From 
the current study it can be concluded that most patient were readmitted due to pain. Bet-
ter pain management and patient information could prevent unnecessary readmission. 
Nausea, fever and high leucocytes and C-reactive protein were associated with higher 
in-patient care in this series. But, these patients did not develop a more complicated 
course and one could conclude that once nausea is controlled these patients could also 
be treated on an out-patient basis.

Despite inherent patient selection in a retrospective cohort, ambulatory treatment of 
patients presenting with uncomplicated acute diverticulitis seems feasible and safe. In 
mildly ill and younger patients hospital admission can be omitted. 

In conclusion, outpatient treatment of uncomplicated acute diverticulitis seems to be 
safe, effective and applicable as standard therapy. 
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