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Abstract

Aim Acute uncomplicated diverticulitis (AUD) is com-
mon and antibiotics are the cornerstone of traditional
conservative management. This approach lacks a clear
evidence base and studies have recently suggested that
avoidance of antibiotics is a safe and efficacious way to
manage AUD. The aim of this systematic review is to
determine the safety and efficacy of treating AUD with-
out antibiotics.

Method A systematic search of Embase, Cochrane
Library, MEDLINE, Science Citation Index Expanded
and ClinicalTrials.gov was performed. Studies compar-
ing antibiotics »s no antibiotics in the treatment of
AUD were included. Meta-analysis was performed
using the random effects model with the primary out-
come measure being diverticulitis-associated complica-
tions. Secondary outcomes were readmission rate,
diverticulitis recurrence, mean hospital stay, require-
ment for surgery and requirement for percutaneous
drainage.

Results Eight studies were included involving 2469
patients: 1626 in the non-antibiotic group (NAb) and
843 in the antibiotic group (Ab). There was a higher
complication rate in the Ab group; however, this was
not significant (1.9% »s 2.6%) with a combined risk ratio
of 0.63 (95% CI 0.25-1.57, P=0.32). There was a
shorter mean length of hospital stay in the NAb group
(standard mean difference —1.18 (95% CI —2.34 to
—0.03, P=0.04). There was no significant difference
in readmission, recurrence and surgical intervention rate
or requirement for percutancous drainage.

Conclusion Treatment of AUD without antibiotics may
be feasible with outcomes that are comparable to antibi-
otic treatment and with potential benefits for patients
and the National Health Service. Large scale random-
ized multicentre studies are needed.

Keywords Diverticular disease, diverticulitis, antibio-
tics, management, treatment

Introduction

Colonic diverticulosis is thought to affect up to 50% of
over 60-year-olds in the western world and both the
incidence and hospital admission rate are increasing [1],
with 10-25% of these patients expected to encounter
complications such as acute diverticulitis [2]. There are
a number of scales and scores to classify acute divertic-
ulitis, however broadly; uncomplicated acute diverticuli-
tis refers to acute inflammation of the colon without
of abscess, stricture  or

the presence perforation,
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obstruction [3]. The majority of patients with acute
uncomplicated diverticulitis (AUD) are treated conser-
with antibiotic
bowel rest, intravenous fluids and analgesia [4]. This

vatively intravenous administration,
approach is not evidence based and currently there
exists ambiguity in the published guidelines [5] with
respect to the use of antibiotics in AUD. Recent studies
have suggested that conservative management without
the use of antibiotics is at least as safe as treatment with
antibiotics, with no significant deleterious effects on the
patient [6]. Antibiotic treatment exposes patients to
potentially avoidable side effects, development of antibi-
otic resistance and is a potentially unnecessary cost.
Conversely, poorly managed AUD can progress to com-
plications such as perforation, abscess, fistula and
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colonic obstruction, which are associated with signifi-
cant morbidity [7]. We undertook this systematic review
and meta-analysis to determine the safety and efficacy of
managing AUD without antibiotics, with a view to
informing future practice.

Method

Search strategy

Two authors (AT and QMN) conducted the literature
search of the Cochrane Central Register of Controlled
Trials (2016, Issue 12) in the Cochrane Library, MED-
LINE, Embase, Science Citation Index Expanded and
ClinicalTrials.gov (www.clinicaltrials.gov), according to
the Preferred Reporting Items for Systematic Reviews
and Meta-analyses (PRISMA) guidance [8]. Search
terms used included ‘antibiotics’ AND ‘uncomplicated
diverticulitis’ OR  ‘treatment’” AND ‘uncomplicated
diverticulitis’. To achieve maximum sensitivity, all search
terms were combined with Boolean operators and
searched as both keywords and MeSH terms. All cita-
tions and abstracts identified were thoroughly reviewed
by independent investigators (AT, QMN). The last date
for this search was 24 January 2017.

Inclusion criteria

Studies considering the effect of non-antibiotic treat-
ment for AUD and randomized and non-randomized
studies which compared the effect of interventions (an-
tibiotics »s no antibiotics) in AUD were included. The
diagnosis of AUD had to be confirmed on imaging for
a study to be included. For studies that published dupli-
cate or overlapping datasets, only the most recent or
best quality reports were included.

Exclusion criteria

Studies were excluded if they were case reports or small
case series (<10 cases) [9]. Due to insufficient data,
conference abstracts and editorials were excluded. Non-
English reports were also excluded.

Outcome measures

The primary outcome was complications related to diverti-
culitis such as colonic perforation, intra-peritoneal abscess,
large bowel obstruction, bleeding and colovesical fistula.

The secondary outcomes were.
1 Readmission to hospital due to either recurrence of
symptoms or complications,

2 Recurrence of diverticulitis,

3 Mean hospital stay,

4 Requirement of surgery during follow-up after com-
pleting index treatment,

5 Requirement for percutaneous drainage of intra-peri-
toneal abscess.

Study selection

Two authors (AT and QMN) independently performed
the search strategy. Both the authors reviewed the
abstracts of each study identified by the search to
exclude those that did not satisfy the inclusion criteria
and obtained the full copies of the remaining studies.
Only studies that met the inclusion criteria were used
for data extraction. The references of the selected stud-
ies were hand searched to identify related studies. Dif-
ferences of opinion between the two authors (AT and
QMN) were resolved by consensus with the senior
author (PSR). If the selection of the study was still not
resolved by consensus between the three authors, the
lead author’s (PSR) decision was considered final.

Data extraction

Primary and secondary outcome data were collected by
the primary author (AT) and confirmed by the second
author (VF) using a data extraction form. Any disagree-
ment was resolved by consensus with the senior author
(PSR). Study characteristics including first author, year of
publication, number of patients, type of study (prospec-
tive or retrospective case-controlled studies or random-
ized clinical trials) and patient demographics (age, sex)
were recorded. Other data were extracted for comorbidi-
ties, American Society of Anesthesiologists grades, mean
with standard deviation of white cell count (WCC) and
C-reactive protein (CRP), and type and duration of
antibiotics used. Comorbidities included cardiovascular
disease and/or pulmonary disease and/or renal failure
and/or diabetes mellitus. Diagnosis of AUD was based
on CT scan. In cases of missing data, the corresponding
author of the study was contacted by e-mail.

Statistical analysis

Statistical analysis was undertaken using RevMan 5.3.
Data were pooled and the risk ratio (RR) for dichoto-
mous data and the standard mean difference for contin-
uous data with their corresponding 95% confidence
intervals were calculated. The random eftects model was
used as the effects were expected to be heterogeneous
due to the variety of study populations and study design
included in the analysis [10]. A P value of less than
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0.05 was considered statistically significant. The P
statistic was used to estimate the inconsistencies
between included studies. P > 50% is indicative of sig-
nificant heterogeneity.

Quality assessment

The Methodological Index of Nonrandomized Studies
(MINORS) [11] was used to evaluate the methodologi-
cal quality of and the potential bias within the studies
sclected for this review. For randomized studies, the
Jadad score was used [12].

Results

Description of included studies

The search resulted in a total of 520 articles, of which
404 were excluded due to duplication. The remaining
116 articles were then reviewed by title screen and, fol-
lowing exclusion of review articles, letters, case reports,
non-English language studies and studies reporting inap-
propriate outcome measures, 11 studies were taken for-
ward to abstract review (Fig. 1). A further three studies
were excluded and the remaining eight studies [13-20]
were included in this review. Of these ecight articles,
there were two randomized controlled trials (RCTs)

Potentially relevant studies identified
through databases and screened for
retrieval
n=>520

[13,16] and three retrospective studies [15-17], one
prospective case-controlled study [18] and two prospec-
tive single-arm studies [19,20] (Table 1).

Study and patient characteristics

A total of 2469 patients were included in the study;
1626 patients were in the non-antibiotic group (NAD)
and 843 in the antibiotic group (Ab). The mean age
was reported in all eight studies [13-20] and ranged
from 56 to 61 years in the NAb group and from 56.3
to 63 years in the Ab group. Median body mass index
was reported in two studies [13,14] with a range of
26.4-28.2 kg/m? and 27.2-27.9 kg/m? in the NAb
and Ab groups respectively. WCC and CRP on admis-
sion were reported in all eight studies [13-20]. The
WCC in the NADb group ranged from 10.2 to
12.5 x 10°/1 and from 11.7 to 13 x 10°/1 in the Ab
group. CRP in the NAb group ranged from 73 to
99 mg/1 and from 82.7 to 119 mg/1 in the Ab group.
Comorbidities ~ were  reported in  six  studies
[13,15,16,18-20]. The type and duration of antibiotics
used in the treatment of diverticulitis were specified
in four studies [13,16-18]. Mean follow-up was
reported in all the included studies with a range of
12-50 months. Mortality was reported in five studies
[13,16,17,19,20].

Excluded n = 404
Duplicate studies n = 394

v

v

Relevant studies retrieved for more
detailed evaluation
n=116

Non-English studies n= 10

Excluded n= 105
Title and abstract screening n = 99

}

Potentially appropriate studies to be
included in the analysis
n=11

\ 4

Case reports and case series (<10) n= 06

v

Excluded conference abstract n = 03

v

Studies with usable information
n=08

Figure | PRISMA diagram detailing study selection for the review.
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Table | Patient characteristics, study type and quality scoring.

RCT, randomized controlled trial; Ab, antibiotics given; NADb, no antibiotics; WCC, white cell count (x10° /1); CRP, C-reactive
protein (mg/1).
*Values are median and interquartile range.

Primary outcome

Complications related to diverticulitis

Complications including colonic perforation, intra-peri-
toneal abscess, large bowel obstruction, bleeding and
colovesical fistula were reported in six studies [13-18].
The pooled results from the studies demonstrated a
slightly higher complication rate in the Ab group; how-
ever, this difference was not significant [1.9% (25,/1310)
15 2.6% (22,/843)] with a combined RR of 0.63 (95% CI
0.25-1.57, P = 0.32). Heterogeneity was 49% (Fig. 2).

Secondary outcomes

Readmission to hospital due to either recurvence of
symptoms or complications

Readmission to hospital was reported in six studies [13-18]

with rates ranging from 3% to 26.7% in the NAb group and

from 6% to 27.1% in the Ab group. There was no significant
difference noted in readmission rate between the NAb and
Ab groups [13.2% (171,/1291) »s 14.9% (123 /821)] with
a combined RR of 1.01 (95% CI 0.75-1.37, P = 0.94).
Heterogeneity in these studies was 37% (Fig. 3).

Recurvence of diverticulitis

The recurrence of diverticulitis after index intervention
was reported in six studies [13-18] with a range of
3.4-27.7% in the NAb group and 3-28% in the Ab
group. The difference was not statistically significant
[11.8% (152,/1291) »s 13.2% (108,/821)] with a com-
bined RR of 0.82 (95% CI 0.61-1.11, P = 0.20). The
heterogeneity in the studies was 27% (Fig. 4).

Mean hospital stay
The mean hospital stay ranged from 1.5 to 7 days in
the NAb group and from 2.5 to 7 days in the Ab
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Non-antibiotic Antibiotic Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% Cl
Hjern et al (2007) 1 193 4 118 11.9% 0.15[0.02, 1.35] 2007 -
de Korte et al (2012) 5 191 7 81 23.9% 0.30[0.10, 0.93] 2011 —_—
Chabok et al (2012) 5 309 3 314 20.2% 2.03[0.51, 8.05] 2012 1
Isacson et al (2014) 2 178 1 17 10.7% 0.19[0.02, 2.00] 2014 -
Brochmann et al (2016) 1 177 0 47 6.7% 0.81[0.03, 19.55] 2016
Daniels et al (2017) 10 262 7 266 26.6% 1.45[0.56, 3.75] 2017 — T
Total (95% Cl) 1310 843 100.0% 0.63[0.25, 1.57]
Total events 25 22 ﬁ

e 2 2 _ _ _ L2 L 1 L )
Heterogeneity: t° = 0.57; x* = 9.75, df = 5 (P = 0.08); I° = 49% 0.01 0.1 1 10 100

Test for overall effect: Z=0.99 (P = 0.32)

Favours [Non-antibiotic] Favours [Antibiotic]

Figure 2 Forest plot comparing complication rates in the non-antibiotic group and the antibiotic group. A random effect model
was used for meta-analysis. Risk ratios are shown with 95% confidence intervals.

Non-antibiotic Antibiotic Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95% CI _Year M-H, Random, 95% CI
Hjern et al (2007) 51 193 32 118 28.6% 0.97 [0.67, 1.42] 2007 .
de Korte et al (2012) 14 191 12 81 13.1% 0.491[0.24, 1.02] 2011 —
Chabok et al (2012) 47 290 46 292  29.0% 1.03[0.71, 1.49] 2012 .
Isacson et al (2014) 6 178 1 17 2.1% 0.57 [0.07, 4.49] 2014
Brochmann et al (2016) 7 177 0 47 1.1% 4.04 [0.24, 69.57] 2016
Daniels et al (2017) 46 262 32 266 26.1% 1.46 [0.96, 2.22] 2017 =
Total (95% Cl) 1291 821 100.0% 1.01[0.75, 1.37]
Total events 171 123 T

Heterogeneity: t* = 0.05; 42 = 7.89, df = 5 (P = 0.16); I = 37%

Test for overall effect: Z= 0.07 (P = 0.94)

0.02

0.1

1

Favours [Non-antibiotic]

10

50

Favours [Antibiotic]

Figure 3 Forest plot comparing readmission rates between non-antibiotic group and antibiotic group. A random effect model was
used for meta-analysis. Risk ratios are shown with 95% confidence intervals.

Non-antibiotic Antibiotic Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95% CI| Year M-H, Random, 95% ClI
Hjern et al (2007) 53 193 33 118 31.8% 0.98 [0.68, 1.42] 2007
de Korte et al (2012) 14 191 12 81 13.0% 0.49[0.24, 1.02] 2011
Chabok et al (2012) 47 290 46 292 31.5% 1.03[0.71, 1.49] 2012
Isacson et al (2014) 21 178 4 17 8.4% 0.50[0.19, 1.29] 2014 R
Brochmann et al (2016) 8 177 5 47 6.7% 0.42[0.15, 1.24] 2016 .
Daniels et al (2017) 9 262 8 266 8.5% 1.14[0.45, 2.92] 2017
Total (95% Cl) 1291 821 100.0% 0.82[0.61, 1.11] -
Total events 152 123
Heterogeneity: 12 = 0.04; ¥ = 6.87, df = 5 (P = 0.23); I> = 27% 0_'1 0‘2 ()"5 1 2 5 1'0

Test for overall effect: Z=1.29 (P = 0.20)

Favours [Non-antibiotic] Favours [Antibiotic]

Figure 4 Forest plot comparing rates of recurrence of diverticulitis between non-antibiotic group and antibiotic group. A random
effect model was used for meta-analysis. Risk ratios are shown with 95% confidence intervals.

group [13-18]. The mean hospital stay was slightly
lower in the NAb group [standard mean difference
—1.18 (95% CI —2.34 to —0.03, P=0.04)] (Fig. 5).
However, the heterogeneity in the studies was high at
99%.

Requirement  of surgery during  follow-up
completing index treatment
There was no significant difference noted in the

after

requirement of surgical intervention between the NADb
and Ab groups [1.9% (25/1310) »s 2.1% (18/843)]
with a combined RR of 0.89 (95% CI 0.44-1.80,

P=0.75).
(Fig. 6).

Heterogeneity in the studies was 16%

Requivement  for percutaneous drainage of intra-
peritonenl abscess

The requirement of percutaneous drainage of diverticular
abscesses was reported by three studies [13,16,17]. There
was no significant difference noted in the requirement of
percutaneous drainage of diverticular abscesses between the
NAD and Ab groups [1.0% (8,/762) »s 0.5% (3,/661)] with
a combined RR of 1.52 (95% CI 0.16-14.46, P = 0.75).
The heterogeneity in the studies was 57% (Fig. 7).
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Non-antibiotic Antibiotic Std. Mean difference Std. Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year 1V, Random, 95% ClI
Hjern et al (2007) 3 35 193 5525 118 16.8% -0.47[-0.70,-0.24] 2007 =
de Korte et al (2012) 7 5 191 7 5 81 167% 0.00 [-0.26, 0.26] 2011 T
Chabok et al (2012) 29 16 309 29 19 314 16.8% 0.00 [-0.16, 0.16] 2012
Isacson et al (2014) 1.9 12 178 54 4 17 16.3% -2.14[-2.68,-1.60] 2014 -
Brochmann et al (2016) 15 12 177 25 2 47 16.7% -0.71[-1.04,-0.38] 2016 -
Daniels et al (2017) 2 033 262 3 017 266 16.7% —3.81[-4.10,-3.53] 2017 -
Total (95% Cl) 1310 843 100.0% —1.18 [-2.34,-0.03] ) ) at . .
Heterogeneity: t° = 2.05; 32 = 586.99, df = 5 (P < 0.00001); I? = 99% _10 _5 0 5 10

Test for overall effect: Z=2.01 (P = 0.04)

Favours [Non-antibiotic] Favours [Antibiotic]

Figure 5 Forest plot comparing mean hospital stay of non-antibiotic group and antibiotic group. A random eftect model was used
for meta-analysis. Risk ratios are shown with 95% confidence intervals.

Non-antibiotic Antibiotic Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95% CI| Year M-H, Random, 95% ClI
Hjern et al (2007) 0 193 3 118 54% 0.09 [0.00, 1.68] 2007 *
de Korte et al (2012) 6 191 3 81 21.2% 0.85[0.22, 3.31] 2011 ] B
Chabok et al (2012) 7 309 5 314 27.9% 1.42[0.46, 4.43] 2012 I
Isacson et al (2014) 2 178 1 17 8.3% 0.19[0.02, 2.00] 2014
Brochmann et al (2016) 2 177 1 47 8.1% 0.53[0.05, 5.73] 2016
Daniels et al (2017) 8 262 5 266 29.1% 1.62[0.54, 4.90] 2017 T
Total (95% Cl) 1310 843 100.0% 0.89 [0.44, 1.80]
Total events 25 18
Heterogeneity: 12 = 0.13; 42 = 5.95, df = 5 (P = 0.31); 12 = 16% 0_(')1 o.'1 1 1’0 1(')0

Test for overall effect: Z= 0.32 (P = 0.75)

Favours [Non-antibiotic] Favours [Antibiotic]

Figure 6 Forest plot comparing requirement of surgery during follow up for non-antibiotic group and antibiotic group. A random
effect model was used for meta-analysis. Risk ratios are shown with 95% confidence intervals.

Non-antibiotic Antibiotic Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% Cl
de Korte et al (2012) 1 191 2 81 35.2% 0.21[0.02, 2.31] 2011 — &
Chabok et al (2012) 5 309 0 314 29.7% 11.18[0.62, 201.28] 2012 B D —
Daniels et al (2017) 2 262 1 266 351% 2.03[0.19, 22.26] 2017 —
Total (95% Cl) 762 661 100.0% 1.52[0.16, 14.46]
Total events 8 3
e 2 2 _ _ .12 _ 579 L L L ’
Heterogeneity: 1° = 2.27; x° = 4.69, df =2 (P=0.10); I* =57% 0.001 0.1 1 10 1000

Test for overall effect: Z=0.37 (P=0.71)

Favours [Non-antibiotic] Favours [Antibiotic]

Figure 7 Forest plot comparing requirement of percutaneous drainage for non-antibiotic group and antibiotic group. A random
effect model was used for meta-analysis. Risk ratios are shown with 95% confidence intervals.

Quality of studies

The quality of the non-randomized studies was evaluated
using the MINORS criteria. None of the studies in this
review reached the minimum global score of 16 for non-
comparative studies and 24 for comparative studies. The
maximum score achieved was 17 [18] for comparative stud-
ies and 11 [19,20] for non-comparative studies (Table 1).
The randomized studies were compared with the Jadad
score [12] with both achieving a score of 3 (Table 2).

Discussion

The surgical dogma of routine antibiotic use in the
management of AUD is long standing and lacks a clear
evidence base.

This systematic review has examined whether a watch
and wait approach without antibiotics is as safe or eftec-
tive as treatment with antibiotics in AUD. The overall
finding is that the initial management of AUD without
antibiotics appears to be of equivalent safety to treating
with antibiotics. Certainly, the studies included in this
review have failed to demonstrate any significant benefit
to routine antibiotic use in AUD [13-20]. There were
no differences between the groups in terms of recur-
rence rate, readmission rate, requirement of surgery
during follow-up or the need for percutancous drai-
nage. There was a lower mean length of hospital stay in
the NADb group, as would be expected; however, this
was in a very heterogeneous group of studies. These
findings suggest that AUD could be managed without
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Table 2 Quality assessment of the randomized studies.

Loss to follow-up/

discontinued
Blinding participation
Data Jadad
Study Randomization process used  Patient Clinician analyser Ab  NAb  Total score Comments

Daniels ez al.  Computerized, varying block No N/S
2017 [13] size of two to four patients,
stratified by Hinchey
classification + centre

Chabok Sealed envelope, blocks of No No
et al. 2012 four and stratified by centre

[16],

AVOD study

Yes 23 28 Bl 3/5  Multicentre, inclusion
(8%) (11%) and exclusion criteria

documented,

Hinchey 1b included

N/S 22 19 41 3/5  Multicentre, inclusion
(7%)  (6%) and exclusion

criteria documented

N/S, not stated.

routine antibiotics for the majority of patients, at least
in the first instance. There are of course some notable
exceptions to this approach; in particular patients who
are immunocompromised or those displaying overt
signs of systemic sepsis or peritonitis, regardless of the
CT findings, should be treated with intravenous antibi-
otics to prevent septic complications. This review has
demonstrated that the evidence base remains weak for
decision-making regarding antibiotic use in AUD.
Indeed, a recent Delphi study by O’Leary and col-
leagues failed to reach consensus regarding the use of
antibiotics in AUD [21]. This is also reflected in the
mixed messages in the currently available practice guide-
lines for the management of colonic diverticular disease
[22-26]. However, the most recent guidelines and
updates have addressed the problem in more detail,
suggesting a selective approach to antibiotic administra-
tion in AUD [23,24].

In a recent Swiss study, von Strauss Und Torney
et al. [27] performed a cross-sectional analysis of
patients presenting with AUD at two different time
periods and assessed trends in the surgical management
of AUD. They found that the crude resection rate
decreased from 40% to 34% between May 2004 and
November 2010. Optimization of the conservative man-
agement of AUD may help to reduce the resection rates
further.

For an episode of acute diverticulitis to be consid-
ered ‘uncomplicated’ there must be evidence of the lack
of perforation, abscess or free intra-peritoneal fluid [3].
CT scanning is widely regarded as the key diagnostic
investigation for AUD [28,29]. If the shift towards
non-antibiotic management of AUD were to continue
in the National Health Service (NHS) setting, we would
suggest caution in initiating this management unless the

CT has been reviewed and reported by a radiologist
with the appropriate expertise, in order not to miss any
soft signs of perforation such as small gas bubbles or
free fluid, which might necessitate the initiation of
antibiotic therapy. That being said, a recent re-evalua-
tion by Thorisson et al. [30] of the CT imaging in the
RCT by Chabok ez al. [16] has demonstrated that 7%
of the CT scans had missed complications such as
abscess or free air. Of these, four patients underwent
surgical management, two from each group. Further-
more, we recognize that the RCT by Daniels ez al. [13]
included some Hinchey 1b patients. This would suggest
that further work in this field is required to give a
definitive answer as to what grade of acute diverticulitis
can be safely managed without antibiotics.

Indeed, CT alone is not the only tool in the arma-
mentarium to aid decision-making in the treatment of
acute diverticulitis. It is vital that the clinician take into
account the patient’s entire clinical status, including
signs of sepsis such as the presence of tachycardia,
hypotension and fever. A clinical examination revealing
peritonitis should also prompt close in-patient observa-
tion with a low threshold for administration of antibi-
otics even if the CT scan shows no signs of peritoneal
irritation. Finally, serological markers of inflammation
such as WCC and CRP should also be considered. A
recent study by Buchs ez /. [31] has shown that raised
CRP on admission is strongly associated with early
recurrence within 6 months. With all these parameters
taken into account, and with the help of larger prospec-
tive trials, a scoring system might be developed to guide
decision-making in the use of antibiotics for AUD.
Indeed, in their recent guidelines [23], the American
Gastroenterological Association has stated that ‘identify-
ing patients who will benefit from antibiotics and those
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in whom it can be safely withheld’ is a key area for
future research.

The over-use or inappropriate use of antibiotics is a
multifaceted problem with both patient-centred and ser-
vice provision issues. First, exposing patients to unnec-
essary antibiotics clearly exposes them to the risks of
adverse drug reactions, gastrointestinal side effects,
Clostridium difficile infection etc., and to the wider
issue of drug resistance both on an individual level and
a population level. In the UK there has been a 6.5%
increase in the prescribing of antibiotics between 2011
and 2014 alone and clinicians have a duty of antibiotic
stewardship in order to reduce risk to patients and
tackle the problem of antibiotic resistance [32].

From an organizational point of view, at a trust and
local health authority level, there are cost implications
with the unnecessary use of antibiotics and over-treat-
ment of AUD. In the USA in 2008, data suggest an
average cost of $9594 per patient for the management
of diverticular disease [33]. Management of AUD with
intravenous antibiotics requires hospital admission for at
least one night, with data from 1999 to 2006 suggest-
ing median inpatient stay in England of 6 days for all
manifestations of diverticular disease [34]. There is a
potential to free up bed space and reduce avoidable
expenditure in the NHS if some of those patients, par-
ticularly those with AUD, could be managed without
antibiotics [15] or as outpatients [35].

As the non-antibiotic management of AUD gains
popularity, stringent follow-up practices must be agreed
upon and entered into the guidelines. The current
Association of Coloproctology of Great Britain and Ire-
land guidelines recommend colonic investigation (in the
form of endoscopy, barium enema or CT colonogra-
phy) after the acute flare up has settled [25]. Patients in
the studies analysed in this paper were all followed up
for at least 12 months to allow evaluation of recurrence
of disease or other complication [13-20].

There are limitations associated with this study. This
meta-analysis has been undertaken using both non-ran-
domized studies and RCTs, as there is a dearth of RCTs
on the subject. The inclusion of non-randomized stud-
ies in meta-analyses has been a matter of continuing
debate for some time now [36]. While RCTs are con-
sidered to be the gold standard for evidence-based prac-
tice, both non-randomized studies as well as RCTs are
associated with unique strengths and weaknesses [37].
RCTs, due to the nature of their design, can be restric-
tive in their selection criteria. On the other hand, non-
randomized studies tend to be more representative of
patient populations routinely seen in clinical practice
[38]. The approach of analysing non-randomized stud-
ies in a systematic manner through a meta-analysis is

becoming increasingly prevalent nowadays as the result-
ing information can play an important role in informing
practice and further investigation [39,40]. Another limi-
tation of this review relates to the quality of the
included studies, with none of the non-randomized
studies meeting the minimal MINORS criteria [11]
score of 16, and neither of the randomized trials reach-
ing a Jadad score [12] of greater than 3. There was
variable heterogeneity in the studies, in particular relat-
ing to complications (49%), mean hospital stay (99%)
and requirement for percutaneous drainage of abscess
(57%), with any value over 50% suggested to have a
moderate degree of heterogeneity [11]. These factors
should be borne in mind when interpreting the results
of this study. There is a need for large, well-designed,
multi-centred, trials in the area before cast-iron recom-
mendations can be made.

Conclusions

The treatment of AUD without antibiotics may be feasi-
ble with outcomes that are comparable to its treatment
with antibiotics and with potential significant benefits
for patients and the NHS. However, there is a need for
large, well-designed, multi-centred trials to be under-
taken, prior to adopting this approach routinely in the
management of AUD.
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In each issue of this 20" anniversary year, we present the abstract of the most cited papers published
in Colorectal Disease over the past years. In this issue we present the abstract of the most cited

paper published in 2007.

Consequences and complications of peritoneal adhesions

H Van Goor

Colorectal Disease, 9: 25-34. doi:10.1111/j.1463-1318.2007.01358.x

Consequences and complications of postsurgical intra-abdominal adhesion formation not including
small bowel obstruction and secondary infertility are substantial but are under-exposed in the
literature. Inadvertent enterotomy during reopening of the abdomen or subsequent adhesion
dissection is a feared complication of surgery after previous laparotomy. The incidence can be as high
as 20% in open surgery and between 1% and 100% in laparoscopy depending on the underlying
disease. Delayed postoperative detection of enterotomy is a particular feature of laparoscopy
associated with significant morbidity and mortality. Adhesions to the ventral abdominal wall are

responsible for the majority of trocar injuries. Both trocar injuries and inadvertent enterotomies result
in conversion from laparoscopy to laparotomy in almost 100% of cases. There is a paucity of data on
other organ injury, such as liver laceration or bladder perforation. Dissecting adhesions before
executing the planned operation takes on average 20 min, being one-fifth of the total operating time in
patients having had previous open colorectal surgery. There is some evidence that postoperative
morbidity and mortality of patients who need adhesiolysis is higher than that of patients with a virgin
abdomen. The necessity to dissect adhesions is associated with increased hospital stay. Postsurgical
adhesions are considered a main reason for conversion from laparoscopy to laparotomy in many
types of procedures including laparoscopic colonic resection. Adhesion formation is part of the innate
peritoneal defence mechanism in peritonitis. Abscess formation and bleeding, organ injury and fistula
formation at ‘on demand’ relaparotomies are well-known complications after surgery for intra-
abdominal sepsis associated with fibrinous adhesions. The clinical magnitude hereof is poorly
researched. Postsurgical adhesions may cause pain as evidenced by pain mapping clinical
experiments. Filmy adhesions between movable organs and the peritoneum appear to be worse in
terms of generating pain. The high caseload of gynaecological and some colorectal practices suggest
an enormous impact of adhesion-related chronic abdominal and pelvic pain on patient’s wellbeing and
socio-economic costs. The significant risk of inadvertent enterotomy, conversion to laparotomy and
trocar injury, and the associated postoperative morbidity and mortality and increased length of
hospital stay warrant routine informed consent of adhesiolysis related complications in patients
scheduled for abdominal or pelvic reoperation.
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