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ABSTRACT
Background

Diverticulitis is an inflammatory complication to the very common condition diverticulosis. Uncomplicated diverticulitis has tradi-
tionally been treated with antibiotics with reference to the microbiology, extrapolation from trials on complicated intra-abdominal
infections and clinical experience.

Objectives

To assess the effects of antibiotic interventions for uncomplicated diverticulitis on relevant outcome.

Search methods

Studies were identified by computerised searches of the The Cochrane Library (CENTRAL), MEDLINE and EMBASE. Ongoing trials

were identified and reference lists of identified trials and relevant review articles were screened for additional studies.
Selection criteria

RCTs including all types of patients with a radiological confirmed diagnosis of left-sided uncomplicated diverticulitis. Interventions
of antibiotics compared to any other antibiotic treatment (different regime, route of administration, dosage or duration of treatment),
placebo or no antibiotics. Outcome measures were complications, emergency surgery, recurrence, late complications and duration of
hospital stay and recovery of signs of infection.

Data collection and analysis

Two authors performed the searches, identification of RCTs, trial assessment and data extraction. Disagreements were resolved by
discussion or involvement of a third part. Authors of trials were contacted to obtain additional data if needed or were contacted for
preliminary results of ongoing trials. Effect estimates were extracted as relative risks (RR).

Main results

Three RCTs were identified. A qualitative approach with no meta analysis was performed because of variety in interventions between
included studies. Interventions compared were antibiotics to no antibiotics, single to double compound antibiotic therapy and short
to long IV administration. None of the studies found significant difference between the tested interventions. Risk of bias varied from
low to high. The newest RCT overall had the best quality and statistical power.
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Authors’ conclusions

The newest evidence from one RCT says there is no significant difference between antibiotics versus no antibiotics in the treatment of
uncomplicated diverticulitis. Previous RCTs have only suggested a non-inferiority between different antibiotic regimes and treatment
lengths. This new evidence needs confirmation from more RCTs before it can be implicated safely in clinical guidelines. Ongoing RCTs
will be published in the years to come and more are needed. The role of antibiotics in the treatment of complicated diverticulitis has
not been investigated yet.

PLAIN LANGUAGE SUMMARY
Antibiotics for uncomplicated diverticulitis

Diverticulitis is a condition with inflammation of big bowel herniations termed diverticulae. Diverticulae are common in the elderly
above age 70 and usually do not cause symptoms. However, in some cases inflammation cause a condition, diverticulitis, with pain in
the abdomen and signs of infection like fever. Diverticulitis causes no complications in most cases, however, some develop complications
and need surgery. The uncomplicated diverticulitis is the focus of this review. It has traditionally been viewed as an infection with
bacterial overgrowth in the big bowel and has therefore been treated with antibiotics. We aimed to investigate if there existed any clinical
research, evidence, on the effects of antibiotics for uncomplicated diverticulitis in this review.

We found 3 randomized controlled trials (RCTs) on the use of antibiotics for uncomplicated diverticulitis tested on hospitalised patients.
The newest trial investigating the actual need for antibiotics when compared to no antibiotics, a second investigated two different
antibiotic cures and a third investigated the length of IV antibiotic treatment. None of the studies found a statistical difference in the
tested antibiotic regimes. The newest trial had the overall best quality and had the biggest groups of patients making it the overall best
trial. It found no difference in the occurrence of surgery needing complications like abscesses and perforations of the big bowel.

Antibiotics can cause serious adverse events for patients like allergic reactions and can even cause other life threatening infections of the
bowel. Ultimately, there is a growing antibiotic resistance meaning that the drugs loose their ability to function as bactericidals. This
causes limitations in the clinical use of antibiotics when they are needed for treating patients with infections. Therefore there exists
strong arguments for limiting the use of antibiotics. The trial that showed no effect of antibiotics is very new and needs confirmation
from other similar trials. Ongoing trials will in the next few years be published on the subject.

re-admitted due to diverticular disease than patients treated with
surgery (26% vs 6%) (Peppas 2007). Of these, those with their

first attack of uncomplicated diverticulitis have a recurrence rate

BACKGROUND

0f 19% but only 5,5% will develop complications requiring emer-

Description of the condition

Diverticulitis is a complication to the common diverticular disease
and diverticulosis. The prevalence of diverticulosis is reported to
be as high as 45-60% in those over the age of 70 (Hughes 1969a,
Parks 1968) and affects 2/3 of patients at age 85 (Welch 1953).
Most will remain asymptomatic but diverticulitis is estimated to
occur in 10-25% (Parks 1975). Of patients admitted with a first
attack of diverticulitis 80% will have uncomplicated diverticulitis
(Anaya 2005). The majority (70%) are initially treated conserva-
tively (Frileux 2010, Moreno 2007). Conservative treatment has
traditionally consisted of antibiotics and bowel rest (Peppas 2007,
Tursi 2004). Patients treated conservative are more common to be

gency surgery or stoma (Anaya 2005). Conservative treatment ap-
pears to be effective in the majority of patients in resolving attacks
of uncomplicated diverticulitis.

The pathology behind the formation of diverticulae is a herniation
of the mucosal layer through the muscular layers of the colonic wall
at sites where the mesenteric blood vessels enter the colon (Slack
1962). The primary pathology is believed to be a muscular abnor-
mality with a thickening of the colonic wall (Hughes 1969b). An
altered composition of collagen fibres and metalloproteinase pos-
sibly results in a weakened colonic wall favouring the formation
of diverticulae (Scumpf 2001). Patients with sigmoid diverticulae
have a higher intra-sigmoid pressure (Arfwidsson 1964) and local-
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ized compartments of high-pressures resulting in pulsation forces
shown by manometric and cineradiographic studies. This “theory
of segmentation” hypothesized that the high intraluminal pres-
sures were excessive colonic responses to natural stimuli and caused
the development of diverticulae (Painter 1964, Painter 1965). The
etiology of diverticulosis has not been conclusively established.
Painter and Burkitt suggested the etiology to be caused by a western
type diet rich in refined carbohydrates and poor in fibres (Painter
1971). The progression from diverticulae to diverticulitis is possi-
bly caused by faecal obstruction of one narrow-necked diverticu-
lum (Berman 1968, Wolf 1957). The subsequent abrasion of the
mucosa results in inflammation, bacterial overgrowth of colonic
flora, localised ischaemia and perforation (Williams 1995).

In western societies diverticular disease affects the left side of the
large bowel involving the distal descending and sigmoid colon
(Boles 1958, Hughes 1969a, Kang 2004). In contrast, 70% of
diverticulae in Asia are located within the right side affecting the
caecum and ascending colon (Chia 1991, Miura 2000, Nakaji
2002) but is believed to be a different condition caused by differ-
ent pathophysiology and clinical features (Ryan 1983, Stollman
2004). The typical clinical presentation of diverticulitis is a left-
sided abdominal pain with localized tenderness to abdominal
guarding on clinical examination reflecting the presence and ex-
tend of complications (Floch 2004). Clinical signs are helpful in
the diagnosis, identifications of complications and as surrogate
markers of therapeutic efficacy in daily clinical evaluation. Sev-
eral clinical classification systems are used to stage perforated di-
verticulitis (Hinchey 1978) and diverticulitis based on CT-find-
ings (Ambrosetti 1992, Ambrosetti 1997, Baker 2008, Wasvary
1999). Complications to diverticulitis include pelvic or other dis-
tant abscess, perforation with purulent or feculent peritonitis, sep-
sis colonic obstruction, strictures or formation of fistula (Stollman
1999). Uncomplicated diverticulitis is characterised by the pres-
ence of localised inflammation with or without a small abscess for-
mation of the bowel wall only (Stollman 2004). Ultra sonography
(US) and computed tomography (CT) appear equally accurate in
the diagnosis of diverticulitis. A CT-scan is more accurate for de-
tecting alternative diagnoses (Leméris 2008) therefore being the
gold standard for the diagnosis and classification of diverticulitis.
Barium and contrast enemas have been used as diagnostic tools for
diverticulitis in the past but appear less accurate (Liljegren 2007).
Colono- or sigmoidoscopy are recommended during follow up
when inflammation has subsided to confirm diagnosis, to rule out
malignancy and for identification of late complications (Szojda
2007).

Description of the intervention

There are several published guidelines for antibiotic treatment of
uncomplicated diverticulitis (see Table 1). They state that, if tol-
erated, oral antibiotics are preferred. If not tolerated, IV antibi-
otics and fluids are required. The only underlying reference behind

these guidelines is one single RCT (Kellum 1992). Many studies
exist on antibiotic treatment for complicated intra-abdominal in-
fections including patients with complicated diverticulitis. It may
not be appropriate to extrapolate this evidence to the management
of uncomplicated diverticulitis (Byrnes 2009). These antibiotic
guidelines reflect the key principles of European and US clinical
practice. They are based on clinical experience and microbiological
knowledge about the gram-negative rods and anaerobes involved
in diverticulitis (Escherichia coli, Bacterioides fragilis and Clostrid-

ium) rather than evidence.

How the intervention might work

If antibiotics are effective they are believed to prevent the develop-
ment of complications as well as shorten the duration and sever-
ity of symptoms. Antibiotics might prevent or lower the rate of

recurrences of diverticulitis.

Why it is important to do this review

To clarify the evidence for the use of antibiotics in the treatment
of uncomplicated acute diverticulitis.

OBJECTIVES

The object of this review was to assess the effects of antibiotics
for uncomplicated diverticulitis. Interventions accepted were all
available antibiotic compounds, administration and doses to de-
termine the effect on immediate or late complications and recur-
rence of diverticulitis.

METHODS

Criteria for considering studies for this review

Types of studies
Only randomised controlled trials (RCTs) were included. All

requirements to study design, participants, interventions, com-
parators, primary and secondary outcomes, search strategies and

data analysis were predefined in a published study protocol
(Shabanzadeh 2011).
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Types of participants

Inclusion criteria were left-sided diverticulitis confirmed by CT,
US or contrast enemas. Diverticulitis was considered uncompli-
cated in the absence of pelvic or other distant abscess, fistula, stric-
ture, peritonitis and sepsis. We had no requirements to the partic-
ipants. Therefore both initial and recurring diverticulitis and all
ages, genders, races and comorbidity were included.

Types of interventions

Interventions included a variety of antibiotic treatments and com-
parators:

1. Antibiotics compared to placebo or no antibiotics including
usual care (bowel rest).

2. Comparison of different antibiotic regimes compared to each
other.

3. Comparison of different routes of administration, dosage and
duration of treatment. Duration was divided into short (less than
7 days) vs. long (7 days or more).

Types of outcome measures

Reporting of at least one primary outcome was required in order
to include the RCT in this review.

Primary outcomes

Primary outcomes were failure of treatment during intervention
reported as:

1. Complication-rate (abscess, fistula, stricture, perforation with
peritonitis or sepsis)

or

2. Emergency surgery-rate related to diverticulitis.

Outcomes had to occur within 30 days of admission/diagnosis or
less.

Secondary outcomes

Secondary outcomes were included where available:

1. Rate of recurrence during follow up over 30 days

2. Rate of late complications (same as above) in follow up over 30
days

3. Duration of hospital stay

4. Time to recovery of signs of infection (fever, leucocytosis, CRP,

ESR)

Search methods for identification of studies

Electronic searches

Electronic searches were performed in EMBASE and MEDLINE
using Ovid search form and in The Cochrane Library (includ-
ing CENTRAL). The trial search coordinator of The Cochrane
Colorectal Cancer Group was involved in producing the search
strategies and accepted search strings before the conduction of
searches. Following strategies were employed: EMBASE (1980 to
2011) index terms: diverticulitis and antibiotic agent; antiinfec-
tive agent and a randomised controlled trial-filter. MEDLINE
(1948-2011) index terms: diverticulitis, colonic; diverticulitis and
anti-bacterial agents; anti-infective agents. A sensitive filter for
randomised controlled trials was build into the search strategies
as described in the Cochrane Handbook (Higgins 2009). The
Cochrane Library (CENTRAL) index terms: diverticulitis; diver-
ticulitis, colonic and anti-bacterial agents; anti-infective agents.
Additional free-text terms diverticulit* and antibiotic* were added
to all database searches. Additional ongoing trials where searched
at controlled-trials.com searching all registers (including U.S. Na-
tional Institutes of Health). Searches were limited to only human
trials. For full search strategy see Appendix 1.

Searching other resources

Reference lists from relevant RCTs and reviews identified during
the search were screened for additional RCTs.

Data collection and analysis

Selection of studies

All tides and abstracts obtained by the electronic searches were
screened for identification of relevant RCTs. Full text of articles
were obtained if trial eligibility could not be assessed by title or
abstract or if an abstract was not available. A full text was obtained
when eligible RCTs were identified. Identification and assessment
was done by both authors and RCTs were marked eligible, not
eligible or doubtful. Uncertainty about adequacy of trials or dis-
agreements were resolved by discussion or by involvement of a

third part.

Data extraction and management

Data extraction was performed on preformatted data extraction
form. It was performed by the primary author and checked by the
secondary author.

Assessment of risk of bias in included studies

The methods described in The Cochrane Handbook for System-
atic Reviews of Intervention 2009 (Higgins 2009) were used. The
Cochrane Collaboration’s Tool for assessing risk of bias was used to
assess the methodological quality of the identified trials. This tool
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focuses on sequence generation, allocation concealment, blinding
(patients, personnel and outcome assessors), incomplete outcome
data and selective outcome reporting. Studies were ranked for risk
of bias as low, unclear or high.

Measures of treatment effect

Treatment effect was extracted from RCT and if not reported cal-
culated by the author. Dichotomous outcomes were extracted and
assessed from the identified RCTs. Where possible the predefined
outcomes were expressed in a 2 x 2 table with treatment effect
calculated as relative risk (RR) with the goal of performing meta
analysis or qualitative analysis. The outcomes of this review were
adverse events and an RR below 1 was interpreted in favour of the
intervention and above 1 in favour of the comparator. Uncertainty
was expressed as 95% confidence interval (CI).

Dealing with missing data

Authors of included RCTs were contacted by email in order to
obtain missing data. An attempt to retrieve preliminary results of
ongoing trials was done by contact to authors.

Assessment of heterogeneity

The identified RCTs were assessed for clinical heterogeneity by

evaluating the interventions and outcomes.

Data synthesis

A qualitative analysis was to be performed if few or non-homoge-
nous RCTs only were identified. If enough homogenous RCTs
were identified meta-analysis was preferable. The template of Re-
view Manager 5 was used as reporting guidelines and for produc-
tion of this review.

RESULTS

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies; Characteristics of ongoing studies.

Results of the search

Our search strategy resulted in 402 studies from the online
databases. Searching ongoing trials identified 1 additional RCT.
Screening reference lists of reviews and identified trials did not
provide additional RCTs. A total of 403 hits were identified with
6 RCTs eligible for assessment. All relevant articles were identified
regardless of language. For study selection see study flow diagram
Figure 1.

Figure 1. Study flow diagram.

403 records identified through database
searching:

MEDLINE 223

397 records excluded

- Duplicate publications

EMBASE 143
The Cochrane librany (incl. CENTRAL) 36
ongoing trials 1

I

‘s fulltext articles assessed for eligibility ‘

I

‘3 RCTs included in qualitative synthesis ‘

= - Mot RCTs

- Uncomplicated diverticulitis not assessed
- Antibiotics not assessed

- Inclusion criteria not meet

3 full-text articles excluded:

Cngoing trials with no preliminary results 2
Mon-randomized design 1
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Included studies

Of the 6 RCTs that met the predefined inclusion criteria 2 were
ongoing trials (Biondo 2010, Unlii 2010) and no additional data
could be obtained from the authors of these trials. The prelimi-
nary result from one RCT was published as a conference abstract
(Chabok 2010a) which later was published as a full RCT article
(Chabok 2012) and was therefore to be included. Two further tri-
als were excluded (see Excluded studies) leaving 3 RCTs for anal-
ysis (Chabok 2012, Kellum 1992, Ribas 2010). Unfortunately it
was impossible to combine data from these 3 trials due to the
heterogeneity particularly in terms of interventions. Therefore a
qualitative analysis of each trial was performed. For detailed de-
scription of RCTs see Characteristics of included studies.
Antibiotics versus no antibiotics

One single RCT investigated the effects of antibiotic therapy in
uncomplicated diverticulitis and was performed in Sweeden. The
groups consisted of a no antibiotic group versus an antibiotic
treated group in patients with a CT-confirmed diagnose of un-
complicated acute diverticulitis. It included 669 randomised pa-
tients (Chabok 2012). Complications, abscess and perforation,
were reported to develop in 9 patients with 3 abscess in the no-
antibiotic group and 3 perforations in each group. These compli-
cations did not differ significant between the two groups within
30 days of discharge from the hospital (Analysis 3.1). Emergency
surgery during hospital stay occurred in 1 patient from the no-
antibiotic group and in 3 from the antibiotic group and did not
differ significant between the groups (Analysis 3.2). Recurrence
at 12 months follow-up and median hospital stay at 2,9 days (P=
0,72) in each group was not significant different between the two
groups (Analysis 3.3). The study concludes no difference in the
outcomes between antibiotic therapy versus no antibiotic therapy.
Comparison of different antibiotic agents

Kellum 1992 compared single compound antibiotic therapy Ce-
foxitin to combination therapy Gentamicin-Clindamycin in pa-
tients where the majority had a radiographic diagnosis of uncom-
plicated acute diverticulitis and included 77 patients. Only two
patients had a diagnosis solely based on clinical findings. Our cal-
culated estimate for emergency surgery had wide confidence in-
tervals and therefore no significant difference between these to

antibiotic regimes was found (see Analysis 1.1). Leucocytosis re-
solved quicker in the single compound group (2,5 days) than in
the combination group (4,1 days) and this was significant (P=
0,03). Duration of hospital stay was similar in both groups. The
study concludes that there were no significant differences in the
cured rates (P=0,48) and failure rates (P=0,48) between the two
treatment arms.

Comparison on routes of administration and duration of ther-
apy

Ribas 2010 compared a short 24-48 hour IV antibiotic treatment
to a longer IV treatment of 7 days in patients with a CT-verified
diagnosis of uncomplicated diverticulitis. All 50 included patients
were treated with antibiotics for 12 days in total. Failure of treat-
ment was observed in both groups but was not significantly dif-
ferent between the two groups. A correspondence with the author
confirmed that none of these failure of treatment patients were re-
evaluated with CT or received emergency surgery, but were un-
able to be discharged solely because of persistent pain. Thereby
this RCT has zero events of our primary outcomes. However, sec-
ondary outcomes were reported. Colonoscopy 4-6 weeks after dis-
charge revealed late complications with strictures in 1 patient from
each group. The difference in strictures between the two groups
was not significant (see Analysis 2.1). Short IV treatment of 24-
48h was therefore not inferior to long IV treatment of 7 days when
treated 12 days with antibiotics in total.

Excluded studies

397 where excluded because they were duplicate publications, were
not randomised controlled trials, patients did not have a diagnosis
of uncomplicated diverticulitis on CT or antibiotics where not
assessed. One trial was excluded because study design introduced
selection bias and could not be considered a randomised study for
this review although is was labelled as a RCT (Schug-Pass 2010).
For details on exclusion see Characteristics of excluded studies. No
studies were excluded due to language.

Risk of bias in included studies

Risk of bias for all three studies can be seen in section Risk of bias
in included studies with a summary in Figure 2.
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Figure 2. Risk of bias summary

Chabok 2012

kellum 1992

Fibas 2010

. - . Random sequence generation (selection hias)

® @ | ® | ncomplete outcorne data (attrition bias)
® @ | ® | selective reporting (reporting bias)

® ©® @O cinding performance bias and detection bias)

® @ | ® | Aiocation concealment (selection bias)

Allocation

Kellum 1992 lacked descriptions of randomizations process and
allocation thereby introducing a high risk of selection bias. The
remaining two RCTs supplied an adequate description on alloca-
tion method and concealment (Chabok 2012, Ribas 2010).

Blinding

No blinding of patients, health care providers or data assessors was

carried out in the 3 included RCTs.

Incomplete outcome data

Attrition and exclusion of patients after randomizations was ad-
equately reported in two studies (Chabok 2012; Ribas 2010).

Kellum 1992 had inadequate reporting on attrition. Thirty-four
percent of the randomised patients were excluded from analysis
and some without reported reasons. Attrition during the 6 weeks
of follow up was not addressed (see Characteristics of included
studies). Therefore Kellum 1992 was deemed as high risk of attri-
tion bias.

Selective reporting

All of the included studies describe the existence of a protocol
but none of them has a published protocol. From the articles no
clear assessment of whether the outcomes in the protocols were
reported or if they had been changed could be performed. Chabok
2012 had predefined primary and secondary outcomes and these
were available throughout the whole trial period online (Smedh
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2009). One author (Ribas 2010) reported in a correspondence
that the outcomes were the same in the protocol as described in
the article. Kellum 1992 never describes outcomes as predefined
and therefore it was impossible to judge the primary outcomes.
See Characteristics of included studies with risk of bias tables for

description of why this study was evaluated as having a high risk
of bias.

Other potential sources of bias

Chabok 2012 was the only RCT providing power calculations for
the group sizes (Characteristics of included studies).

Effects of interventions

When intervention included antibiotics verus no antibiotics no
significant difference was found on the complications abscess and
perforation, rate of recurrence during 12 months of follow up or
duration of hospital stay. Non-inferiority was found when com-
paring Cefoxitin to Gentamicin-Clindamycin and when compar-
ing short versus long IV treatment on rate of emergency surgery
or complications.

DISCUSSION

Summary of main results

According to the identified trials in this review there are no sig-
nificant effects of the tested antibiotic therapies in the treatment
of uncomplicated diverticulitis. This was outlined as no effect of
antibiotics when compared to no antibiotics, a non-inferiority be-
tween single compound compared to double compound therapy
and as short versus long IV antibiotic therapy.

Overall completeness and applicability of
evidence

Only three RCTs were identified to assess the outcomes of this re-
view. All studies included isolated groups of patients with verified
uncomplicated diverticulitis. Of these RCTs, only one study actu-
ally investigated the role of antibiotics compared to no antibiotics.
It states that there is no difference in the pooled complications or
abscess and perforation alone between the two groups. However,
a non-significant trend towards more abscess formation in the no
antibiotic group was seen. In addition to CT verification the trial
included only patients with a body temperature above 38°C and
an elevated white blood cell count. Some patients with uncom-
plicated diverticulitis on CT might therefore have been excluded
due to these missing para clinical signs of infection, which are not

obligate for diverticulitis. The second study revealed no difference
between single compared to double antibiotic treatment and the
third reported zero events of the primary outcome of this review
and thereby confirmed that length of IV antibiotic treatment has
no effect on outcome. Overall, small amount of evidence is cur-
rently provided for the clinical question of this review.

Quality of the evidence

Of the three included RCT only one (Chabok 2012) was of bet-
ter quality with an overall low risk of bias. This study had a high
risk of performance and detection bias due to the lack of blind-
ing. None of the outcomes depended on patient-reporting and
therefore patient blinding would unlikely have resulted in a bet-
ter quality study, however, the lack of blinding in outcome as-
sessment contributes negatively to the quality of this study. The
power calculations of this study makes the estimates more reliable.
The other included RCTs both included very small amounts of
patients and therefore had the risk of type II error. The RCT of
older date (Kellum 1992) had an overall high risk of bias.

Potential biases in the review process

The methodology to evaluate the evidence was carried out ac-
cording to Cochrane’s tool for assessing risk of bias resulting in
a uniform and strict analysis of each RCT. No meta analysis was
performed because the three included RCTs in this review all in-
vestigate different interventions resulting in clinical heterogeneity.
Two authors performed the study selection and data extraction
and agreed upon study inclusion and exclusion. Two studies were
excluded due to the review’s inclusion criteria (Ridgway 2008) and
due to the identification of a non-randomized design although the
study labelled itself as an RCT (Schug-Pass 2010). Reasons for
exclusion are outlined in Characteristics of excluded studies. Even
inclusion of these studies would not have changed the conclusion
of this review. Hence, this review has very low risk of potential
bias.

Agreements and disagreements with other
studies or reviews

That antibiotics have no effect on uncomplicated diverticulitis
was investigated in a Swedish retrospective observational study. It
included 311 patients with a CT-verified diagnosis of acute di-
verticulitis not requiring emergency surgery on admittance. Pa-
tients were treated conservatively with or without antibiotics and
authors found no significant difference between the two treat-
ment arms on emergency surgery or recurrence(Hjern 2007). An-
other observational study on patients with a radiological diagno-
sis of mild diverticulitis or Hinchey stage 1a investigated the ef-
fect of antibiotics compared to no antibiotics. Likewise, this study
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found no significant difference on emergency surgery, percuta-
neous drainage, recurrence or late complications between treat-
ment arms during a 12 month follow-up (de Korte 2011a). These
studies have the methodological flaws of non-randomized trials,
however they definitely suggest the same conclusion as Chabok
2012. Other studies have addressed the subject of antibiotics for
uncomplicated diverticulitis without investigating the actual need
for antibiotics. A retrospective study of patients with a clinical
diagnosis of diverticulitis not requiring surgery compared anaer-
obe antibiotic coverage to aerobe coverage only and found no
significant difference in emergency surgery (Fink 1981). A RCT
including 80 patients with a clinical diagnosis of uncomplicated
diverticulitis compared oral to IV administration and found no
significant difference in abdominal tenderness used as a surrogate
for complications (Ridgway 2008, see Characteristics of excluded
studies). These previous studies have low diagnostic accuracy and
methodological quality but they suggest a non-inferiority to dif-
ferent antibiotic regimes and routes of administration just as the
studies included in this review (Kellum 1992, Ribas 2010).
Treatment without antibiotics for uncomplicated diverticulitis
might currently be controversial due to clinical guidelines (Table
1). However, antibiotic treatment can cause serious adverse events
for the patients and reduces the utility of these drugs due to re-
sistance. This evidently rising clinical problem of resistance in-
cludes the aerobe and anaerobic microbes associated with divertic-
ulitis (Chabok 2010b, Sartelli 2010). Studies including antibiotics
for intra-abdominal infections report high-mortality events such
as Clostridium difficile superinfection causing pseudomembranous
colitis and eventually toxic megacolon (Goldstein 2011). The in-
cluded studies reported adverse events to antibiotics in 3 patients
with allergic reactions (Chabok 2012), 4 with elevated kreatinine
and 1 pruritic rash (Kellum 1992). None of the studies assessed
resistance and we therefore cannot judge the scope of this problem
in these clinical trials but have to refer to solely refer to the litera-
ture. However the adverse events of these included RCTs and the
literature on antibiotic resistance calls evidently for, if possible, a
reduction in the clinical use of antibiotics.

The sparse amount of evidence on need of antibiotics for uncom-
plicated diverticulitis is being emphasized in another systematic
review (de Korte 2011b). This review has included a broader selec-
tion of studies than our review. The conclusion of this review is the
same as ours but does not include the newest published evidence.
It is produced by a Dutch group that currently is working on a
RCT investigating effects of antibiotics on time to full recovery,
development of complications, recurrence and quality of life in
patients with uncomplicated diverticulitis. The trial is expected

to be completed in 2014 (Unlii 2010). Another ongoing RCT is
investigating what effects surgery has on recurrence of diverticuli-
tis or persisting symptoms of diverticular disease compared to a
conservative approach (van de Wall 2010). The role of antibiotics
in the treatment of complicated diverticulitis is not explored in
RCTs. Retrospective studies show that small diverticular abscess
can resolve on antibiotics alone and that bigger abscesses (>4cm)
require CT-guided percutaneous drainage (Kumar 2006, Siewert
2006, Soumian 2008).

AUTHORS’ CONCLUSIONS

Implications for practice

The newest evidence on antibiotic treatment for uncomplicated
diverticulitis suggests that antibiotics have no effects on complica-
tions, emergency surgery and recurrence. However, this evidence
is very fresh and sparse and will need some more confirmation
from future ongoing trials before clinical guidelines can be changed
safely. An interest in lowering the use of antibiotics exists due to
antibiotic resistance and adverse events.

Implications for research

More RCTs on the use of antibiotics versus no antibiotics is needed.
Both to confirm the safety of a no-antibiotic regime and to re-
veal the role of antibiotics in the bigger spectrum of diverticular
disease. At least one ongoing RCTs is bringing new evidence to
the guidelines for antibiotics in diverticular disease in the years to
come. This will investigate the same issues as the evidence on the
no-antibiotic regime described in this review and introduce qual-
ity of life. The effects of antibiotics for patients with complicated
diverticulitis needs to be investigated as no RCTs has done this

before.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Chabok 2012

Methods

RCT, multicenter, October 2003 to January 2010

Participants

669 patients

Inclusion: CT with uncomplicated acute diverticulitis, elevated WBC, temperature 38C
or more

Exclusion: CT with complicated diverticulitis (abscess, fistula, free air), receiving antibi-
otic or immunosuppressive therapy,high fever, affected general condition, peritonitis or
sepsis

Interventions

Intervention: No antibiotic group (IV fluids only)

Control: Antibiotic group. Broad-spectrum antibiotics were used according to the par-
ticipating centres’ routines, covering gram-negative and anaerobic bacteria. Treatment
was initiated with an IV combination of a second- or third generation cephalosporin (ce-
furoxime or cefotaxime) and metronidazole, or with carbapenem antibiotics (ertapenem,
meropenem or imipenem) or piperacillin-tazobactam. Orally administrated antibiotics
such as ciprofloxacin or cefadroxil combined with metronidazole were initiated subse-
quently on the ward or at discharge. The total duration of antibiotic therapy was at least
7 days

Outcomes

Primary: discharge without complications (fistula, abscess, perforation) within 30 days.
Decision to discharge patients was made by the attending surgeon based on an improve-
ment in clinical status as well as a reduction in the white blood cell

count (WBC) and C-reactive protein (CRP) level, and the absence of fever. Fistula,
abscess and perforation was registered. Readmission with recurrence after 12 months
was assessed by questionnaires

Secondary: length of hospital stay, costs and late complications one year after admission
One year follow-up

Notes

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Randomization in blocks of four and strat-
ified by the centres. The sizes of the blocks
were unknown to the participating units.
At each centre, a local investigator was re-
sponsible for recruiting patients to the trial
and controlling the randomizations process
From author: The centre for clinical re-
search performed the randomizations. This
centre was independent from the clinic and
was not involved in patient recruitment

Antibiotics for uncomplicated diverticulitis (Review) 13
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Chabok 2012  (Continued)

Allocation concealment (selection bias)

Low risk Opening a sealed envelope, distributed
by the Centre for Clinical Research in
Viasteras
From author: envelopes were not possible
to see through in order to figure out ran-
domisation group

Blinding (performance bias and detection High risk Not performed.

bias)

All outcomes

Incomplete outcome data (attrition bias)

All outcomes

Low risk 669 patients were randomised, 46 excluded
with adequate reasons (25 in no antibi-
otic group and 21 in antibiotic group).
41 patients were lost-so follow up after
12 months (19 in no-antibiotic group and
22 in antibiotic group). In total 87 ran-
domised patients did not complete the trial
corresponding to an attrition rate of 13%.
This attrition rate is acceptable and reasons
for exclusion are all justified. Group sizes
with @=0-05 and a power of 80 per cent
were calculated and reported to be 240 in
cach group which was fulfilled for analysed
study-population

Selective reporting (reporting bias)

Low risk Method and outcomes were specified and
were available during the study period on

clinicaltrials.gov (Smedh 2009)

Kellum 1992

Methods RCT, multicenter
Participants 77 participants randomised
Inclusion: abdominal tenderness, fever/leucocytosis (WBC=9,5 cells/ mm? or more), CT
findings with colonic wall thickening/increased density of pericolic fat or contrast enema
with intramural/extramural tracking/abscess
or other (2 patients with clinical diagnosis, 1 with colonoscopy, 2 with operation, 1 with
pathological examination only included)
Exclusion: requirement of immediate emergency surgery, admission creatinine of 3mg/
dL or more, need of additional antibiotics not permitted by the study protocol
Interventions Intervention: IV Cefoxitin 1-2g/6h (n=30 patients)
Control: IV Gentamicin (1,7mg/kg followed by 1-1,4mg/kg/8h maintenance dose) and
IV Clindamycin (2,4-2,7mg/d) (n=21 patients)
Duration of treatment was determined by attending physician based on clinical assess-
ment
Antibiotics for uncomplicated diverticulitis (Review) 14
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Kellum 1992  (Continued)

Outcomes

Cured: resolved clinical findings and discharged with no recurrence for at least 6 weeks

or alternatively a candidate for elective surgery with primary anastomosis and no septic

complications (wound infection, intra-abdominal abscess or anastomotic leak).

Failure: at least 48h of antibiotic therapy with subsequent need of emergency surgery

or switch of antibiotics. Alternatively the patients had undergone elective surgery with

septic complications following a successful antibiotic therapy

Resolution of leucocytosis measured by WBC. Measured at admittance but not described

when measured for outcome

Notes

Risk: of bias

Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection

bias)

Unclear risk

From article: Patients were randomly assigned to receive either

CFX or a combination of gentamicin and clindamycin

Allocation concealment (selection bias)

High risk

not described

Blinding (performance bias and detection
bias)

All outcomes

High risk

Described as open label study

Incomplete outcome data (attrition bias)
All outcomes

High risk

From article: 26 were deemed non-evaluable. Ten had been ran-
domised to receive CEFX and sixteen to receive G/C. Seven [pa-
tients] received additional antibiotics not permitted by study
protocol

Interpretation: 34% of randomised patients were excluded from
analysis. The exclusion is described in numbers and reasons ad-
equately for nineteen patients. However seven randomised pa-
tients were excluded and it is not reported how they were dis-
tributed between the two intervention arms. Lost to follow up
during the six weeks described in method section is not addressed
in the results section. The questionable exclusion of patients,
the big exclusion rate, the missing reporting on lost to follow up
and the overall small sample size of the study all contribute to
high risk attrition bias

Frequency and time-points for white blood cell count measure-
ments is not described. This makes the stated significant conclu-
sion that leucocytosis resolved more rapid in single compound
group than in the combination group questionable. All of the
above factors result in a high risk of reporting bias

Selective reporting (reporting bias)

High risk

A protocol is mentioned once in result section. Specification of
outcomes exists in method section but they are never described
as predefined. Recurrence outcome is never addressed in results
section although mentioned in methods section

Antibiotics for uncomplicated diverticulitis (Review)
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Ribas 2010

Methods RCT, parallel, multicenter, pilot study

Participants 50 patients randomised, 44 analysed.
Inclusion: abdominal pain localized to left lower quadrant and tenderness at examination,
CT (within 24-48h) (bowel wall thickness and pericolic fat infiltration)

Exclusion: complicated diverticulitis on CT or clinical suspicion.

Interventions Intervention: Short IV group 24-48h + 10 days of oral antibiotic
Control: Long IV group with IV antibiotics for 7 days + 5 days of oral antibiotic
Amoxicillin-Clavulanic acid was used for both administration routes and intervention
groups with the same dose (1g/8h). Total duration of treatment was 12 days in both
groups. The only difference between the interventions where the length of IV adminis-
tration thereby testing if long IV administration is superior to oral treatment

Outcomes Failure of treatment: not able to discharge patient because of symptoms on fourth or
eighth day, emergency admission after discharge for reasons related to diverticulitis or
hospital readmission with same diagnosis within 30 days.

Late complications: colonoscopy 4-6 weeks after discharge.

Notes
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk From article: Patients were randomly assigned
bias) to one of the two treatment groups by a com-
puter-generated randomizations list that was
prepared by an external observer
Allocation concealment (selection bias) Low risk From article: Patients were allocated to each
group by means of numbered sealed envelopes
that corresponded to the randomizations list
that were opened after the written consent was
provided
Blinding (performance bias and detection High risk From author: Patients are not blinded due to
bias) intervention.
All outcomes Personell and outcome assessor blinding pro-
cedures not described
Incomplete outcome data (attrition bias) ~ Low risk Dropout after randomizations described ade-
All outcomes quately: 6 excluded because of withdrawal of
consent or different CT-diagnosis. No patients
were excluded from analysis
3 patients (two in the short-term and one in
long-term IV group) had failure of treatment
and could not be discharged
From author: none of the 3 patients required
Antibiotics for uncomplicated diverticulitis (Review) 16
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Ribas 2010 (Continued)

surgery or had reevaluation on CT. The pa-
tients had persistent pain and therefore could
not be discharged on scheduled day.

The table of results from the 3 failure patients
was obtained and stated that it was because of
pain that these patients were not discharged.
Interpretation: patients that failed treatment
was not because of emergency surgery requir-
ing complications

Selective reporting (reporting bias) Low risk No specification of a protocol in the study. All

defined outcomes in method section are re-
ported and assessed

From author: “a document [protocol] was writ-
ten in Catalan. The article summarizes quite
well what we did, the inclusion and exclusion
criteria, the two groups with different treat-
ments, as well as the outcomes”

Interpretation: relevant outcomes and relevant
outcome reporting when combining article

and comments plus data from author
P

Characteristics of excluded studies /ordered by study ID]

Study

Reason for exclusion

Ridgway 2008

This study does not fulfil the inclusion criteria and should therefore not have been mentioned here. The reason it
is displayed here is that it is often referred to in studies on diverticulitis and therefore we here report our reasons
for exclusion

Study description: This RCT compares IV vs. oral antibiotic treatment.

Resons for exclusion: Diagnosis was based on clinical symptoms only with no radiographic confirmation or classi-

fication of disease and thereby did not meet the inclusion criteria

Schug-Pass 2010

Study description: RCT comparing treatment with IV Ertapenem for 4 days vs 7 days on patients with CT/US-
verified diagnosis of uncomplicated acute diverticulitis. Primary outcome was successful treatment with resolved
clinical signs, resolved leucocytosis, absence of peritonitis and abdominal complaints and no need for additional
antibiotic or surgery

Reasons for exclusion: In the design all included patients were treated with same IV treatment the first 4 days.
Randomization was performed on day 4 if treatment had been successful. 17 patients where excluded from being
randomised at day 4 including patients with persisting symptoms and complicated diverticulitis. This design
excludes patients of interest for this review before randomizations. The study design is introducing selection bias by
undermining the concept of randomizations before intervention-start and by selecting patients for randomizations.
Thereby this study is not considered a randomised trial in this review and therefore does not follow inclusion
criteria
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Characteristics of ongoing studies [ordered by study ID]

Biondo 2010

Trial name or title

Randomized trial comparing two treatment strategies for acute diverticulitis. Hospitalisation or ambulatory
antibiotic treatment

Methods RCT, parallel

Participants Inclusion: CT with mild diverticulitis.
Exclusion: severe diverticulitis, suspicion of colon cancer, pneumoperitoneum, intolerance for oral feeding,
antibiotics for diverticulitis in the last months

Interventions Intervention: Ambulatory treatment with oral antibiotic for 10 days.
Control: Hospital treatment with IV antibiotics first days and diet progression orally

Outcomes Primary: Treatment failure meaning persistent or increasing pain, treatment resistant fever, intestinal occlusion,

necessity to drain new intraabdominal abscess, indication for surgery, mortality.
Secondary: Recurrence, Quality of life, costs.
Time for outcome measure: 30 days.

Starting date

September 2009

Contact information

Sebastiano Biondo, sbiondo@bellvitgehospital.cat

Notes

Estimated completion: March 2012

Unlii 2010

Trial name or title

A multicenter randomised clinical trial investigating the cost-effectiveness of treatment strategies with or
without antibiotics for uncomplicated acute diverticulitis (DIABOLO trial)

Methods

RCT, parallel

Participants

264 patients are needed in each arm to detect difference in outcomes. A total of 533

Inclusion: left sided, primary attack, mild acute diverticulitis confirmed by CT/US performed first 24h. Only
modified Hinchey stages 1a and 1b and Ambrsetti’s mild diverticulitis.

Exclusion: US/CT suspicion of cancer, inflammatory bowel disease, Hinchey stage 2,3 and 4 or Ambrosetti’s
severe stage, sepsis

Interventions

Intervention: Liberal strategy = supportive measures only with no antibiotics. Oral intake as tolerated. Hospital
admission with IV fluids if clinical condition requires it. Antibiotics will be started if subsequent complicated
diverticulitis, another infective focus or sepsis. Adequate pain relief

Control: Conservative strategy = IV antibiotics for 48h and switch to oral if tolerated. Total treatment duration
will be 10 days of amoxicillin-clavulanic acid with IV-dose 1200mg 4 times daily and oral dose 625mg 3
times daily. In case of allergy a combination of ciprofloxacin and metronidazole will be used

Outcomes

Primary: Time to full recovery within follow-up of 6 months = discharge, normal diet (solid food and more
than 1L fluid orally), temperature<38C, VAS<4, no use of daily pain medication/back to pre-illness pain
medication, resume to pre-illness working activities assessed by questionnaires and out-patient clinic visits.
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Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Unlii 2010  (Continued)

A clinically relevant difference of more than 5 days in time to full recovery is not expected between the two
treatment arms

Secondary: Rate of development of complicated diverticulitis that requires surgery or non-surgical interven-
tions, number of days outside hospital during 6 months follow-up, direct/indirect medical costs at 6 months
follow-up, occurrence of complications (abscess, perforation, stricture or fistula), predefined side effects of
antibiotics(resistance/sensitivity pattern, allergy), morbidity, mortality, readmission-rate within 6 months,
acute diverticulitis recurrence-rate at 12 and 24 months follow-up. Generic and disease specific quality of life
questionnaires (Euro-Qol 5D, SF-36 and Gastro-Intestinal Quality of Life Index) on admission and after 3,
6, 12 and 24 months

Starting date May 2010

Contact information  Cagdas Unlii c.unlu®amc.uva.nl

Notes Estimated Study Completion Date: May 2014
Estimated primary completion date: November 2012 (final data collection date)
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DATA AND ANALYSES

Comparison 1. Emergency surgery risk for Cefoxitin vs Gentamicin-Clindamycin

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Emergency surgery 1 51 Risk Ratio (M-H, Fixed, 95% CI)

0.7 [0.11, 4.58]

Comparison 2. Late complications in short vs long-term IV antibiotic treatment

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Late complications (stricture) 1 44 Risk Ratio (M-H, Fixed, 95% CI)

1.0 [0.07, 15.00]

Comparison 3. No-antibiotic vs antibiotic group

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Complications (abscess and 1 623 Risk Ratio (M-H, Fixed, 95% CI)
perforation)

2 Emergency surgery 1 623 Risk Ratio (M-H, Fixed, 95% CI)

3 Recurrence at 12 months 1 582 Risk Ratio (M-H, Fixed, 95% CI)
follow-up

2.03 [0.51, 8.05]

0.34 [0.04, 3.24]
1.03 [0.71, 1.49]

Antibiotics for uncomplicated diverticulitis (Review)
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

20



Analysis 1.1. Comparison | Emergency surgery risk for Cefoxitin vs Gentamicin-Clindamycin, Outcome |

Review: Antibiotics for uncomplicated diverticulitis
Comparison:

Outcome: | Emergency surgery

Emergency surgery.

| Emergency surgery risk for Cefoxitin vs Gentamicin-Clindamycin

Gentamicin-
Study or subgroup Cefoxitin Clindamycin Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% ClI
Kellum 1992 2/30 2/21 100.0 % 070[0.11,458]
Total (95% CI) 30 21 100.0 % 0.70 [ 0.11, 4.58 ]

Total events: 2 (Cefoxitin), 2 (Gentamicin-Clindamycin)
Heterogeneity: not applicable

Test for overall effect: Z = 037 (P = 0.71)

Test for subgroup differences: Not applicable

001 0.1 | 10 100

Favours experimental Favours control

Analysis 2.1. Comparison 2 Late complications in short vs long-term IV antibiotic treatment, Outcome |
Late complications (stricture).

Review: Antibiotics for uncomplicated diverticulitis

Comparison: 2 Late complications in short vs long-term IV antibiotic treatment
Outcome: | Late complications (stricture)
Short-term Long term
Study or subgroup IV (24-48h) IV (7 days) Risk Ratio Weight Risk Ratio
n/N n/N M-HFixed,95% Cl M-HFixed,95% Cl
Ribas 2010 1122 1122 100.0 % 1.00 [ 0.07, 15.00]
Total (95% CI) 22 22 100.0 % 1.00 [ 0.07, 15.00 ]

Total events: | (Short-term IV (24-48h)), | (Long term IV (7 days))

Heterogeneity: not applicable
Test for overall effect: Z = 0.0 (P = 1.0)
Test for subgroup differences: Not applicable

00l 0.1 | 10 100

Favours experimental Favours control

Antibiotics for uncomplicated diverticulitis (Review)
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

21



Analysis 3.1. Comparison 3 No-antibiotic vs antibiotic group, Outcome I Complications (abscess and

Review: Antibiotics for uncomplicated diverticulitis

Comparison:

Outcome:

No antibiotics
n/N

Study or subgroup

3 No-antibiotic vs antibiotic group

| Complications (abscess and perforation)

perforation).

Antibiotics

Risk Ratio

Weight

n/N M-H,Fixed,95% Cl

Risk Ratio
M-H,Fixed,95% ClI

Chabok 2012 6/309

Total (95% CI) 309
Total events: 6 (No antibiotics), 3 (Antibiotics)
Heterogeneity: not applicable

Test for overall effect: Z = 1.01 (P = 0.31)
Test for subgroup differences: Not applicable

3314 —l—
—_—

314 =

100.0 %

100.0 %

203[051,805]

2.03[0.51, 8.05 ]

001 0.1 |

Favours experimental

10 100

Favours control

Analysis 3.2. Comparison 3 No-antibiotic vs antibiotic group, Outcome 2 Emergency surgery.

Review: Antibiotics for uncomplicated diverticulitis

Comparison: 3 No-antibiotic vs antibiotic group
Outcome: 2 Emergency surgery
Study or subgroup No antibiotics Antibiotics Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-HFixed,95% CI
Chabok 2012 1/309 3/314 —— 100.0 % 0.34[004,324]
Total (95% CI) 309 314 T 100.0 % 0.34 [ 0.04, 3.24 ]

Total events: | (No antibiotics), 3 (Antibiotics)

Heterogeneity: not applicable
Test for overall effect: Z = 0.94 (P = 0.35)
Test for subgroup differences: Not applicable

001 0.1

Favours experimental

10 100

Favours control
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Analysis 3.3. Comparison 3 No-antibiotic vs antibiotic group, Outcome 3 Recurrence at 12 months follow-
up.

Review: Antibiotics for uncomplicated diverticulitis

Comparison:

Outcome:

3 No-antibiotic vs antibiotic group

3 Recurrence at 12 months follow-up

Study or subgroup No antibiotics Antibiotics Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% ClI

Chabok 2012 471290 46/292 . 100.0 % 1.03[071,149]
Total (95% CI) 290 292 * 100.0 % 1.03[0.71, 1.49 |

Total events: 47 (No antibiotics), 46 (Antibiotics)

Heterogeneity: not applicable

Test for overall effect: Z = 0.15 (P = 0.88)

Test for subgroup differences: Not applicable

ADDITIONAL TABLES

0.0l

Favours experimental

0.1 | 10 100

Favours control

Table 1. Published guidelines for antibiotic treatment of uncomplicated diverticulitis

Published guidelines for antibiotic treatment of uncomplicated diverticulitis (inspired by Unlii 2010)

Choice of antibiotic

Administration Duration of therapy

Reference to evidence

Society forSurgery of Broad-spectrum v 7-10 days -
the Alimentary Tract
(SSAT 1999)
Scientific Committee of Broad spectrum with Oral or IV 7-10 days -
the European anaerobe coverage:
Association for Endo- Ciprofloxacin + metron-
scopic Surgery idazole
(Kshler 1999) Ampicillin, gentamicin
+ metronidazole
Piperacilin or Tazobac-
tam
American College of Broad spectrum  Oral or IV Initiation 2-4 days with oral Kellum 1992
Gastroenterology with Gram-neg. rodsand continuation 7-10 days

(Stollman 1999)

anaerobic cover:
Amoxicillin-Clavulanic
acid
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Table 1. Published guidelines for antibiotic treatment of uncomplicated diverticulitis  (Continued)

Sulfmethoxazole-
trimethoprim + metron-
idazole

Quinolone + metronida-
zole
Metronidazole/clin-
damycin + aminoglyco-
side/monobactam/3rd
gen. cephalosporins

2nd gen. cephalosporins
Combinations with B-
lactamase inhibitor

The American Society Gram-neg. rods and Oralor IV - Kellum 1992
of Colon and Rectal anacrobic cover

Surgeons Single

(Rafferty 2006) and multiple regimes are

equally effective

APPENDICES

Appendix |. Full search strategy

MEDLINE (1948 to January 28, 2011), with sensitive search-filter for RCTs

. randomised controlled trial.pt. 294141

. controlled clinical trial.pt. 80633

. randomized.ab. 203098

. placebo.ab. 119722

. drug therapy.fs. 1400121

. randomly.ab. 147806

. trial.ab. 209540

. groups.ab. 988644

.lor2or3or4or5or6or7or8 2582046

10. exp animals/ not humans.sh. 3477110

11. 9 not 10 2189325

12. exp Diverticulitis, Colonic/ or exp Diverticulitis/ 4344

13. diverticulit*.mp. 5357

14. exp Anti-Bacterial Agents/ad, ae, dt, ec, me, py, pk, pd, ph, po, se, tu, th, to [Administration & Dosage, Adverse Effects, Drug
Therapy, Economics, Metabolism, Pathogenicity, Pharmacokinetics, Pharmacology, Physiology, Poisoning, Secretion, Therapeutic Use,
Therapy, Toxicity] 384761

15. exp Anti-Infective Agents/ad, ae, an, ct, ec, me, pk, pd, ph, po, se, st, tu, to [Administration & Dosage, Adverse Effects, Analysis,
Contraindications, Economics, Metabolism, Pharmacokinetics, Pharmacology, Physiology, Poisoning, Secretion, Standards, Therapeu-
tic Use, Toxicity] 888720

16. antibiotic*.mp. 199089

17. 14 or 15 or 16 978635

0 N O\ N W N

Ne)

Antibiotics for uncomplicated diverticulitis (Review) 24
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



18. 12 or 13 5359

19. 11 and 17 and 18 223

EMBASE (1980- January 28, 2011), with search filter for RCTs
1. randomised controlled trial/ 287964
2. exp RANDOMIZATION/ 53288
3. controlled study/ 3431015

4. multicenter study/ 82557

5. phase 3 clinical trial/ 12705

6

7

8

. phase 4 clinical trial/ 1018

. double blind procedure/ 101029

. single blind procedure/ 13776

. ((singl* or doubl* or trebl* or tripl*) adj (blind* or mask*)).ti,ab. 127809

NoJ

10. (random™ or cross* over* or factorial* or placebo* or volunteer*).ti,ab. 817714

11.1or2o0r3o0r4dor5or6or7or8or9orl03918082
12. “human™*”.ti,ab. 1761841

13. (animal* or nonhuman*).ti,ab. 722225

14. 12 and 13 168842

15. 13 not 14 553383

16. 11 not 15 3699521

17. exp DIVERTICULITIS/ 3270

18. diverticulit*.mp. 5608

19. exp antibiotic agent/ 753570

20. antibiotic*.mp. 406146

21. exp antiinfective agent/bd, ct, ad, an, cb, cm, cr, do, dt, to, dl, ig, im, iv; po, pe, pk, rc, sc, th [Buccal Drug Administration, Clinical

Trial, Drug Administration, Drug Analysis, Drug Combination, Drug Comparison, Drug Concentration, Drug Dose, Drug Therapy,

Drug Toxicity, Intradermal Drug Administration, Intragastric Drug Administration, Intramuscular Drug Administration, Intravenous

Drug Administration, Oral Drug Administration, Pharmacoeconomics, Pharmacokinetics, Rectal Drug Administration, Subcutaneous

Drug Administration, Therapy] 801635

22. antibacterial agent.mp. 1568

23.17 or 18 5608

24.19 or 20 or 21 or 22 1226562

25.16 and 23 and 24 143

The Cochrane Librarysearch (including CENTRAL)
#1 MeSH descriptor Diverticulitis explode all trees 21

#2 MeSH descriptor Diverticulitis, Colonic explode all trees 49
#3 diverticulit* 127

#4 MeSH descriptor Anti-Bacterial Agents explode all trees 18533
#5 MeSH descriptor Anti-Infective Agents explode all trees 43679
#6 antibiotic* 14597

#7 ((#1 OR #2 OR #3 ) AND (#4 OR #5 OR #6)) 36

HISTORY
Protocol first published: Issue 4, 2011
Review first published: Issue 11, 2012
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

A language restriction to English, German, Danish, Norwegian and Sweedish trials was stated in the protocol, but all relevant articles
were identified regardless of language.

The search did not identify enough homogenous RCTs to perform pooling of data and thereby none of the described methods for
production of a meta analysis were used and no numbers needed to treat (NNT) or I? was calculated as stated in the protocol.

No continuous outcomes were extracted because RCTs did not report them so none of their protocol described methods were used.

Identified RCTs did not report the secondary outcomes time to recovery of clinical signs or mortality and therefore not included in the
review.

The protocol stated that ITT would be performed where possible. All included RCTs had non-inferiority designs and therefore no ITT

was performed (see Quality of the evidence).

INDEX TERMS

Medical Subject Headings (MeSH)

*Intestine, Large; Anti-Bacterial Agents [*therapeutic use]; Diverticulitis [*drug therapy]; Randomized Controlled Trials as Topic

MeSH check words

Humans
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