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BACKGROUND:  Antibiotics are routinely used for 
diverticulitis irrespective of severity. Current practice 
guidelines favor against the use of antibiotics for acute 
uncomplicated diverticulitis.

OBJECTIVE:  We performed a systematic review and 
meta-analysis to examine the role of antibiotic use in an 
episode of uncomplicated diverticulitis.

DATA SOURCES:  PubMed/Medline, Embase, Scopus, and 
Cochrane were used.

STUDY SELECTION:  Eligible studies included those with 
patients with uncomplicated diverticulitis receiving any 
antibiotics compared with patients not receiving any 
antibiotics (or observed alone).

MAIN OUTCOME MEASURES:  Pooled odds rate of total 
complications, treatment failure, recurrent diverticulitis, 
readmission rate, sigmoid resection, mortality rate, and 
length of stay were measured.

RESULTS:  Of 1050 citations reviewed, 7 studies were 
eligible for the analysis. There were total of 2241 patients: 

895 received antibiotics (mean age = 59.1 y; 38% men) 
and 1346 did not receive antibiotics (mean age = 59.4 y; 
37% men). Antibiotics were later added in 2.7% patients 
who initially were observed off antibiotics. Length of 
hospital stay was not significantly different among 
either group (no antibiotics = 3.1 d vs antibiotics = 4.5 
d; p = 0.20). Pooled rate of recurrent diverticulitis was 
not significantly different among both groups (pooled 
OR = 1.27 (95%, CI 0.90–1.79); p = 0.18). Rate of total 
complications (pooled OR = 1.99 (95% CI, 0.66–6.01); 
p = 0.22), treatment failure (pooled OR = 0.68 (95% 
CI, 0.42–1.09); p = 0.11), readmissions (pooled OR = 
0.75 (95% CI, 0.44–1.30); p = 0.31). and patients who 
required sigmoid resection (pooled OR = 3.37 (95% CI, 
0.65–17.34); p = 0.15) were not significantly different 
among patients who received antibiotics and those who 
did not. Mortality rates were 4 of 1310 (no-antibiotic 
group) versus 4 of 863 (antibiotic group).

LIMITATIONS:  Only 2 randomized controlled studies 
were available and there was high heterogeneity in 
existing data.

CONCLUSIONS:  This meta-analysis of current literature 
shows that patients with uncomplicated diverticulitis can 
be monitored off antibiotics.

KEY WORDS:  Antibiotics; Diverticulitis.

Symptomatic diverticulosis or diverticular disease 
of the colon is the fifth most common GI disease 
in terms of direct and indirect healthcare costs in 

Western countries, with similar frequency in men and 
women.1–3 Diverticular disease as a clinical entity can pre-
sent as diverticular bleeding, acute or chronic diverticuli-
tis, uncomplicated diverticulosis with symptoms such as 
lower abdominal pain and constipation, and infrequently 
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segmental colitis associated with diverticulosis. The prev-
alence and annual incidence of diverticular disease in the 
United States are ≈2.5 million and 300,000.4 Approxi-
mately 10% to 25% of those with diverticulosis will expe-
rience symptomatic disease, and 15% to 20% of those with 
symptomatic disease are diagnosed with acute diverticuli-
tis.1,5,6 The lifetime risk of acute diverticulitis in patients 
with diverticulosis ranges from 4% to 25% and it is on the 
rise, in part because of the ageing population.7,8

Acute diverticulitis is the most common cause of 
hospitalization from diverticulosis.9 Most patients expe-
riencing an acute diverticulitis attack have an acute un-
complicated diverticulitis (AUD), defined by the absence 
of bowel perforation, abscess/phlegmon, fistula, or bleed-
ing. Previous literature suggests a high risk of recurrence 
and subsequent complications from acute diverticulitis. 
However, recent series suggest that the natural history of 
sigmoid diverticulitis, which is the most common site of 
diverticulitis, is more benign.10 The overall recurrence rate 
of diverticulitis is reported in literature as ≈13% to 19%, 
and a minority develop complications (<5%).6,11 Moreo-
ver, most perforations do not occur after recurrences but 
after the first attack of acute diverticulitis. Multiple recur-
rences were not associated with a higher chance of mor-
tality, nor did they lead to a higher rate of complicated 
disease. The main cost driver is the use of hospital facilities 
(bed days), which accounts for 65% to 70% of the total 
health care costs associated with diverticulitis.1,6

The administration of antibiotics has long been the 
cornerstone of treatment of AUD, and most patients get ad-
mitted to the hospital for the initiation of intravenous an-
tibiotics. Contrary to current American Gastroenterology 
Association practice, guidelines that recommend antibiot-
ics should be used selectively rather than routinely in pa-
tients with AUD.12 The evidence for this recommendation 
is of low quality. Recent studies, including 2 randomized 
controlled trials (RCTs),13,14 have questioned the necessity 
of the use of antibiotics for AUD. Routine nonselective use 
of antibiotics impacts the health care cost on a global level 
and increases adverse effects related to medications and un-
necessary hospital stay. No previous meta-analysis has been 
attempted in a large cohort of patients to assess outcomes 
in patients with AUD who were given antibiotics compared 
with those who were observed without antibiotics.

We performed a systematic review and meta-analysis 
of current literature to assess the role of antibiotics in pa-
tients with AUD compared with observation without an-
tibiotics with a focus on a decrease in the rate of recurrent 
diverticulitis and other important complications.

MATERIALS AND METHODS

This systematic review and meta-analysis has been per-
formed according to Cochrane and Preferred Reporting 

Items for Systematic Reviews and Meta-Analysis guide-
lines.15 Figure 1 demonstrates the process for final study 
selection.

Search Strategy
A comprehensive electronic literature search was conduct-
ed in PubMed/Medline, Embase, Scopus, and Cochrane 
databases to identify studies that assessed the role of an-
tibiotics for AUD compared with conservative care or ob-
servation alone (no-antibiotics group) from the beginning 
of indexing for each database to December 31, 2017. Bibli-
ographic review of selected articles and major GI proceed-
ings were examined as secondary sources for full-length 
articles of studies of antibiotic use for AUD compared 
with no antibiotics. A literature search was performed and 
verified by 2 independent authors (M.D. and J.F.), with 
no restriction in language. The search for studies of rele-
vance was performed using the following text words and 
corresponding Medical Subject Heading/Emtree terms: 
diverticulitis (or diverticular disease) and antibiotics and/
or management.

Eligibility Criteria
Two reviewers (M.D. and J.F.) independently evaluated all 
of the studies retrieved according to the eligibility criteria, 
and any disagreement was resolved by consensus. Studies 
were included if they met all of the following criteria: RCTs 
or retrospective studies with a control group comparing 
the use of antibiotics versus no antibiotics (monitoring 
only) in the management of AUD and a study reporting 
outcomes of interest (total complications, treatment fail-
ure, length of hospitalization, recurrent diverticulitis, sig-
moid resection, and mortality rate) among both groups. 
Studies where there was no control arm (monitoring a-
lone or no-antibiotics group), case reports/series, editori-
als, review articles, and studies not providing outcomes of 
interest were excluded. Studies of patients with severe or 
complicated diverticulitis (perforation, fistula, or abscess 
formation) were excluded.

Data Extraction and Quality Assessment
Data were extracted independently and verified for accu-
racy by the other reviewer (V.N.). Any disagreement was 
resolved by consensus. The following data were extracted 
from each study: first author, year of publication, study 
design, number of participants, age, sex, information on 
participants in each group, leukocyte count (white blood 
cells), and C-reactive protein on admission, follow-up 
duration, rates of total complications, treatment failure, 
length of hospitalization, recurrent episodes of divertic-
ulitis, patients undergoing or requiring sigmoid resection, 
readmission rates, and mortality rates among both group 
of subjects. We collected data as numbers from individual 
studies or frequency of events (percentage) or effect esti-
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mates with 95% CI and adjustments. Total complications 
were inclusive of perforation, obstruction, fistula, abscess, 
or stricture. Treatment failure was defined among studies 
as the addition of antibiotics among the no-antibiotics 
group or persistence of symptoms or need for emergent 
surgery in those treated with or without antibiotics. Study 
quality was assessed using Newcastle–Ottawa scale (score 
≥7 considered high quality; see Table S1, Supplemental 
Digital Content 1, http://links.lww.com/DCR/A877).16

Outcomes
We collected information on demographic variables from 
both groups of patients and tabulated this information for 
comparison of these demographic variables among both 
groups, including length of hospital stay and mortality 
rates. The primary outcome of the study was pooled rates 
of recurrent diverticulitis among groups with antibiotics 
versus conservative management alone (no antibiotics). 
Secondary outcomes were pooled rates of total com-
plications, treatment failure, readmission, and sigmoid 
resection rates. Numbers needed to treat (NNT) was cal-
culated as well, including NNT with antibiotics to prevent  

another episode of diverticulitis in AUD and to prevent 
any complication in AUD. We performed sensitivity anal-
ysis by only incorporating RCTs to derive pooled rates of 
recurrent diverticulitis, total complications, and treatment 
failure.

Statistical Analysis
The measure of effect of interest was the OR, an estimate of 
high chances of detection of intervention compared with 
control. The primary outcome of interest, pooled rate of 
recurrent diverticulitis, was calculated with 95% CIs with 
a random-effects model if heterogeneity was identified. 
Similarly, pooled ORs (95% CI) with corresponding p val-
ues were calculated for secondary outcomes. Correspond-
ing forest plots were constructed for pooled estimates of 
these outcomes, and weights of individual studies are rep-
resented by the size of individual squares. All of the meta-
analytic computations, including the pooled estimates and 
95% CIs for pooled rates, and NNT, as well as the measure-
ment of heterogeneity (measured as I2 statistics), were per-
formed using statistical software Review Manager version 
5.3 (Cochrane Community, London, United Kingdom). 

2450 records indentified by primary search
Medline/PubMed (690),
Embase (1656),
Google scholar (43) and
cochrane (61) 35 records retrieved by bibliography

review and scanning of additional articles
through “suggested” search in databace

23 records retrieved by manual search of
abstracts [2010 – 2017] in major GI
proceedings

Duplicates removed and restricting
search (2086)

Initial exclusion:
- animal studies or nonhuman studies
(12)
- case report and/or case series,
editorials, review articles, and abstract
form only (379)

Full-text articles excluded:
- single arm observational study (9)
- no comparartor or control arm (7)
- outcomes or variables of interest not reported (4)
- overlapping data or updated results (2)

422 records after duplicates
removed

2 independent reviewers
1 additional reviewer for final
agreement
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FIGURE 1.  Study flow diagram depicting search strategy, inclusion, eligibility, screening, and identification of final studies for analysis.  
AUD = acute uncomplicated diverticulitis.

http://links.lww.com/DCR/A877


Copyright © The American Society of Colon & Rectal Surgeons, Inc. Unauthorized reproduction of this article is prohibited.

DESAI ET AL: ANTIBIOTICS FOR UNCOMPLICATED DIVERTICULITIS4

Student t test was used to assess any significance of differ-
ence between length of stay between the 2 groups. This was 
not a meta-analytical outcome or test, and Microsoft Excel 
(Microsoft, Redmond, WA) was used for this calculation. 
I2 values of 0% to 40%, 30% to 60%, 50% to 90%, and 
75% to 100% were indicated as low, moderate, substantial, 
and considerable heterogeneity. P < 0.05 was considered 
statistically significant for all outcomes. Publication bias 
was derived to assess for the role of any specific studies re-
sponsible using Cochrane guidelines and Review Manager 
software in the form of a funnel plot.

RESULTS

Study Characteristics
Literature review yielded a total of 2508 records (Fig. 1). 
After removing duplicates, there were 422 records that 
underwent additional screening for eligibility. Of this, 29 
full-text articles were reviewed, and there were total of 7 
studies that were eligible for the analysis.13,14,17–21 There 
were 2 RCTs,13,14 and 5 were observational cohort or ret-
rospective studies.17–21 There were total of 2241 patients, 
of whom 895 received antibiotics, whereas 1346 did not 
receive antibiotics for treatment of AUD. Patients in the 
antibiotics group had an average age of 59.1 years, and 
38% were men. Patients in the no-antibiotics group had 
an average age of 59.4 years, and 37% were men. Aver-
age follow-up among inclusion studies ranged from 6 to 
30 months. Antibiotics were later added in 25 (2.7%) of 
906 patients who initially were observed off antibiotics. 
Patients who received antibiotics stayed in the hospital 
longer compared with those who did not (4.5 vs 3.1 d); 
however, length of hospital stay was not significantly dif-
ferent among either group (p = 0.20). Mortality rate was 
slightly lower among patients who did not receive anti-
biotics compared with those did but was not statistically 
different (0.3% (4/1346) vs 0.5% (4/895); p = 0.39).

Study quality assessment was performed using the 
Newcastle–Ottawa scale and is shown in Table S1 (Sup-
plemental Digital Content 1, http://links.lww.com/DCR/
A877). Study and patient characteristics are shown in 
Table 1. Inclusion and exclusion criteria of inclusion stud-
ies and outcomes among individual studies are shown in 
Tables S2 and S3, available at Supplemental Digital Con-
tent 1, http://links.lww.com/DCR/A877.

Primary Outcome
Six studies provide information regarding recurrent di-
verticulitis. The pooled rate of recurrent diverticulitis 
was slightly higher among patients who received antibiot-
ics compared with those who did not (12.6% vs 11.5%). 
However, on pooled analysis of estimates of recurrent di-
verticulitis, there was no statistically significant difference 
between those who received antibiotics and those who did 
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not (p = 0.18). Pooled OR was 1.27 (95% CI, 0.90–1.79). 
There was low heterogeneity in the inclusion studies, with 
I2 of 30%. The forest plot of pooled rates of recurrent di-
verticulitis is shown in Figure 2.

Secondary Outcomes
The pooled rate of total complications was higher among 
patients who had antibiotics compared with those who were 
monitored off antibiotics (27.8% vs 19.8%), but there was no 
statistical difference between these 2 groups in pooled analy-
sis (p = 0.22). Pooled OR was 1.99 (95% CI, 0.66–6.01; Fig. 3). 
Similarly, treatment failure (antibiotics vs no antibiotics: 3.0% 
vs 4.5%; pooled OR = 0.68 (95% CI, 0.42–1.09); p = 0.11) 
and readmission rates (antibiotics vs no antibiotics: 14.5% 
vs 15.2%; pooled OR = 0.75 (95% CI, 0.44–1.30); I2 = 41%;  
p = 0.31) were not significantly different among both groups. 
The rate of sigmoid resection was lower among patients who 
were managed conservatively (antibiotics vs no antibiot-
ics: 4.8% vs 1.5%, pooled OR = 3.37 (95% CI, 0.65–17.34);  
p = 0.15), but there was no statistically significant difference. 
The forest plot of pooled rates of these outcomes is shown in 
Figure 4. The NNT with antibiotics to prevent another epi-
sode of diverticulitis was 50, whereas NNT with antibiotics to 
prevent a complication related to having AUD was 100.

Sensitivity Analysis
We performed sensitivity analysis by only incorporating 
RCTs to derive pooled rates of recurrent diverticulitis, 
total complications, and treatment failure. When analysis 

was restricted to high-quality evidence including RCTs (n 
= 2), pooled rate of recurrent diverticulitis was not found 
to be statistically different among patients who received 
antibiotics versus those who did not. The pooled rate of 
recurrent diverticulitis had a pooled OR of 0.94 (95% CI, 
0.63–1.41; p = 0.77). Similarly, the pooled rates of total 
complications (pooled OR = 0.58 (95% CI, 0.28–1.21); 
p = 0.15) and treatment failure (pooled OR = 0.48 (95% 
CI, 0.21–1.09); p = 0.08) were not significantly different 
among high-quality studies of groups with antibiotics ver-
sus no antibiotics in AUD.

Publication Bias
A funnel plot (Figure S1, available at Supplemental Digital 
Content 1, http://links.lww.com/DCR/A877) of inclusion 
studies of primary outcome showed that there was no ma-
jor bias, because no study was found out of the funnel. 
However, there were only 6 studies limiting additional ex-
amination for any significant source of bias.

DISCUSSION

This meta-analysis of ≈2200 patients shows that there was 
no significant difference in important clinical outcomes 
when antibiotics were not used in subjects with AUD com-
pared with those who received antibiotics. This statistical 
nondifference did not change when analysis was restricted 
to RCTs alone. In addition, readmission rates and sigmoid 
resection rates were not significantly different, inferring 
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FIGURE 2.  Forest plot of inclusion studies of recurrent diverticulitis among both groups. M-H = Mantel-Haenszel; df = degrees of freedom.
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that patients can be observed in a monitored setting off 
of antibiotics comfortably. There was low heterogene-
ity among included studies (≈30%–40%), suggesting low 
clinical or methodologic heterogeneity in pooled analysis. 
Because of the emerging belief that AUD may be inflam-
matory, to avoid complications stemming from the signif-
icant increase in antibiotics resistance, and to avoid their 
adverse effects, the American Gastroenterological Asso-
ciation has changed guidelines from routine use of anti-
biotics to selective use for treatment of AUD.12 However, 
the rating behind the evidence was low, especially that the 
use of antibiotics in the treatment of AUD is based on tra-
dition and expert opinion. This pooled analysis provides 
strong evidence in favor of not using antibiotics for AUD 
and will strengthen the current guidelines.

In clinical practice, various classification systems22–26 
are in use to guide management with an emphasis on im-
aging currently that also helps with identifying compli-
cated disease early.27 Most cases of AUD are still treated 

with antibiotics despite recent studies showing no dif-
ference in recovery or complications between patients 
treated with or without antibiotics.13,14 Treatment without 
antibiotics is controversial despite evidence from several 
observational studies and 2 RCTs indicating that antibiot-
ics have no benefit.13,14,17,20,21 Antibiotics are theoretically 
used to target peritoneal contamination from colonic bac-
terial translocation or fecal spillage, although no studies 
to date have elucidated the microbiology of AUD. Recent 
literature suggests targeting the inflammatory pathophys-
iology of diverticulitis rather than treating with antibiot-
ics.28,29 The reasoning behind continued antibiotic use for 
AUD stems from the possibility of recurrence and com-
plications. Another factor of routine antibiotic use is the 
practice of avoiding complications and fear of observation 
practice among practicing clinicians.

Antibiotics were later added in 25 (2.7%) of 906 pa-
tients who were initially observed off antibiotics in our 
meta-analysis. The reasons are not entirely clear and are 
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not mentioned among all of the inclusion studies. It is not 
clear whether this was solely because of the development 
of severe disease or a complication. Reasons for the ad-
dition of antibiotics in these patients could be manifold, 
including a lack of clinical improvement as expected and 
choice of health care provider involved per subjective 
preference. It remains unclear whether there was failure 
in 2.7% of the conservatively managed patients and there 
is a lack of available data on which reason antibiotics were 
prescribed. On the other hand, a majority (97%) did not 
require the addition of antibiotics in the control arm and 
were managed without it. This is another supporting out-
come that should be carefully looked at in future studies. 
Patients who were not treated with antibiotics had a sig-
nificantly lower median hospital stay than those who were 
treated. This shows that treating AUD conservatively can 
lessen the financial health care burden, accompanied with 
no increase in complications or treatment failure. The 
huge health care burden of the treatment of AUD with the 
development of antimicrobial therapy resistance and the 
adverse effects of antibiotics prompt us to consider con-
servative management as the optimal treatment for AUD 
to use the limited health care resources efficiently. The use 
of a more conservative approach for AUD will decrease 
the health care expenditure and minimize unnecessary 
interventions.

This meta-analysis has limitations. There were only 2 
RCTs, and the rest were observational studies. However, 
we performed analysis restricting to high-quality studies 
(RCTs), and it did not change results. Another issue was 
methodologic heterogeneity among inclusion studies be-
cause of design and framework. In clinical practice, few 
patients who present to the hospital are already on oral 
antibiotics from primary care, and then they are placed 
on intravenous antibiotics irrespective of complication or 
worsening disease. Inclusion studies are not homogenous 
with regard to previous antibiotic use, and several other 
factors listed earlier affect the generalizability of these 
pooled outcomes.

CONCLUSION

Acute diverticulitis is a debilitating complication of diver-
ticular disease that affects ≈2.5 million individuals in the 
United States.4 Most cases of diverticulitis are uncompli-
cated, and the use of antibiotics has not been shown to 
prevent complications or recurrences. In the presence of 
evidence against the routine use of antibiotics and in light 
of the increased health care expenditure and the rise of 
antibiotic resistance, the conservative treatment of AUD 
with no antibiotics should be the standard of care. This 
systematic review and meta-analysis of published studies 
to date provides strong evidence against the routine use of 
antibiotics for AUD.
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