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a b s t r a c t

Introduction: Acute colonic pseudo-obstruction (ACPO) is an uncommon condition that occasionally
develops in hospitalized patients with serious underlying ailments. Its early recognition is essential to
reduce life-threatening complications. Few low-powered randomized clinical trials (RCTs) have
confirmed the effectiveness of neostigmine for treatment.
Aim: To analyse the effectiveness and main side effects of neostigmine in the treatment of ACPO.
Experimental: A literature search was performed for all published RCTs, reporting on neostigmine as
treatment for ACPO.
Results: Four studies fulfilled the inclusion criteria, evaluating 127 patients: treatment group ¼ 65,
control group ¼ 62. Neostigmine effectiveness to resolve ACPO with only one dose was 89.2% versus
14.65% (P < 0.001, NNT ¼ 1 [95% CI 1e2]).
Conclusions: Neostigmine is a safe and effective option for patients with ACPO who failed to respond to
conservative management.
© 2014 The Authors. Published by Elsevier Ltd on behalf of Surgical Associates Ltd. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
1. Background

Acute colonic pseudo-obstruction (ACPO), also known as Ogilvie
syndrome, is the gross dilatation of the colon without mechanical
obstruction [1e6]. It mostly occurs in elderly patients with asso-
ciated medical or surgical conditions [4e8], like cardiovascular,
neurological, obstetric, infectious or inflammatory, metabolic, res-
piratory, post-traumatic, post-surgical and pharmacological insults
[3e5,7,9]. It is a rare condition, occurring in 0.046% of patients after
coronary bypass grafting [8]; in 0.29% of burn patients [10], and in
0.29e1.3% % of patients after hip, knee arthroplasty or spinal sur-
gery [11,12].

Its aetiology is still unknown [3,5]. The accurate diagnosis re-
mains difficult and it is based upon clinical and radiographic find-
ings [1,3e5]. It is early recognition andmanagement are essential to
reduce life-threatening complications, like colonic ischaemia and
perforation, and to improve outcome [1e5,7,9]. Once diagnosed,
the traditional management is conservative, including gastric
decompression, fluid and electrolyte balance correction, rectal tube
decompression, limiting offending drugs and the diligent treatment
of any underlying condition [3e7,13], which is usually given for
48e72 h [3,5,7] if there is not right iliac fossa tenderness and/or
s, 11550 Louetta Suite 1200,
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grossly dilatation of the caecum [3]. Nonetheless, many anecdotal
reports confirmed the effectiveness of neostigmine for treatment of
ACPO, which promoted the interest in the pharmacological treat-
ment of this ailment [3,6]. Furthermore, there are few low-powered
randomized clinical trials (RCTs) that have analysed its usefulness
[2,14]. To our understanding, only two systematic reviews have
evaluated the effectiveness of neostigmine for the treatment of
ACPO [2,9], however, none of them performed a meta-analytic
approach to fully provide consistent evidence. Our aim was to
analyse the effectiveness and main side effects of neostigmine in
the treatment of ACPO through a meta-analytic approach of avail-
able RCTs.

2. Methodology

A literature search was performed using Embase, Medline,
Cochrane, and Pubmed databases, using Boolean logic and the
keywords “neostigmine”, “acute colonic pseudo-obstruction” and
“Ogilvie syndrome”. Only RTCs were searched, without imposing
language, publication date or publication status. Two reviewers
independently extracted the data and any discrepancies about
inclusion of studies and/or interpretation of data were resolved by
arbitration and consensus. Further information was retrieved
through manual search of references from recent reviews or
published original studies. We performed the same approach
directly on Google (search engine), following the same linea-
ments. The demographic information extracted from each study
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was first author, publication year, demographics, study design, and
number of subjects (Table 1), clinical response in each group and
complication rates were measured and tabulated (Table 2). The
quality of each trial was assessed using the Jadad score [15] and
the CONSORT Statement [16]. The statistical analysis was only
done for clinical response and main side effects. For categorical
variables the Peto odds ratio was used as the summary statistic.
Statistical analysis was done with Comprehensive Meta-Analysist
(ver 2.2.0). Results were translated into clinical outcome benefits
by calculating the number needed to treat (NNT), which were
calculated as the inverse of the absolute risk reduction (the dif-
ference between the control event rate minus the experimental
event rate) for each study, rounding up to the nearest whole
number. The same procedure was used to calculate the number
needed to harm (NNH).

3. Results

Fig. 1 summarises the selection of studies. Four RCTs were found
[17e20]. Table 1 depicts the general information of those RCTs
included. The number of patients included in each one ranged from
21 to 42, totalling 127 patients, divided in two groups: 65 in the
treatment group (51.2%) and 62 in the control group (48.8%). The
average age ranged from 64 to 66.7 years. The male:female ratio
was 1.7:1. Only three studies used the intravenous route (dose
ranged from 2.0 to 5 mg) and the administration time ranged from
3 min to 12 h. Only one article used the nasal route, with a total
dose of 24 mg, equivalent to 0.55 mg IV [21]. Tables 2 and 3 show
the main results, as follow:

1) Neostigmine effectiveness to resolve ACPO with only one
dose averaged was 89.2% (ranging from 84.6 to 95.2%) versus
14.8% (from 0.0 to 45.0%) of control group (NNT ¼ 1 [95% CI
1e2]).

2) Size effects:
a) Abdominal pain was the most common side effect, occurring

in 53.1% (42.9e72.7%, OR ¼ 17.4 [IC 95% 5.3e57.2], NNH ¼ 2
[95% CI 1e3]).
Table 1
Selected randomized controlled trials evaluating the effect of neostigmine in ACPO.

Author Year N Agea b c Conditions/patient

Orlando 1994 40 16 24 Cholecystectomy:
Emergency surger

Ponec 1999 21 65.5 19 2 Recent surgery: 11
Medical condition

von der Spoel 2001 24 69.7 Cardiac surgery: 1
Infectious illness:
Cardiac illness: 4
Gastroenterologica
Gastroenterologica
Vascular surgery 1

Fanaei 2008 42 64 30 12 Prostatectomy: 11
Laparoscopic appe
Laparoscopic chole
Total knee replace
Hip replacement:
Foot amputation:
Lumbar laminecto
Exploratory laparo
Open reduction/fix

127 65 38

a Reported as mean (years).
b Male.
c Female.
d Dose and administration route.
e Ref. 15.
f Ref. 16.
b) Sialorrhoea was the second most common side effect,
occurring in 31.1% (23.1e38.1%, OR ¼ 9.4 [IC 95% 3.0e29.2],
NNH ¼ 3 [95% CI 2e6]).

c) Vomiting was the next most common side effect, seen in
15.6% (9.1e19.1%, OR¼ 7.5 [IC 95% 1.2e48.8], NNH¼ 5 [95% CI
3e375]).

d) Bradycardia appeared in 6.3% (4.8e9.1%, OR ¼ 6.3 [IC 95%
0.3e102], NNH ¼ 16 [95% CI 6e25]). A consideration is that,
even though the OR > 1, the lower limit of the confidence
interval spanned below 1, therefore, this is not significant,
because of the very few cases included.

There was substantial heterogeneity in the included studies
(I2 index ¼ 63.34%), probably because the differences were more
related to study design (small number of RCTs or high response in
the control arm of the study of Orlando) rather than chance. When
the study of Orlando was removed from the analysis, the effec-
tiveness of neostigmine for ACPO resolutionwas 95.6% versus 0.00%
in the control group, (NNT ¼ 1 [95% CI 1e1], Z ¼ 8.757, P < 0.001,
Q ¼ 0.113, I2 ¼ 0.000, t2 ¼ 0.000). But it is important to state that a
funnel plot representationwith only four studies is not appropriate,
because the power of the test is too low to able to discriminate
chance from real asymmetry.

4. Discussion

ACPO is still a poorly understood entity with an aetiology
attributed to an autonomic imbalance between the sympathetic
and parasympathetic innervation of the colon [5,22], which leads to
inhibition of peristalsis [22], due to either sympathetic stimulation
or parasympathetic suppression [4,5,9]. Trevisani concluded that
the most plausible aetiology of ACPO was because of para-
sympathetic suppression, and not by sympathetic over-activity [23]
and this seems to be the current pathophysiological explanation
[4,7].

Neostigmine, a parasympathomimetic agent that reversibly in-
hibits acetylcholine hydrolysis by competing with acetylcholines-
terase at sites where cholinergic transmission occurs [3e5,7,19,24],
s Dosed Jadade Consortf

20
y: 20

24 mg, nasal puff 6% 4 20

: 10
2 mg/3e5 min 4 20

0
7

l illness: 1
l surgery: 1

5 mg/50 mL NS @ 4 mL/h 4 27

patients
ndectomy: 10
cystectomy: 8
ment: 5
3
2
my: 1
tomy: 1
ation of fracture: 1

2/5 mg in 500 mL NS/30 min 1 17



Table 2
Forest plot of Clinical response and side effects of neostigmine for ACPO.

R.G.L. Valle, F.L. Godoy / Annals of Medicine and Surgery 3 (2014) 60e6462



Articles identified from electronic search
n=349

Potentially eligible articles on basis of title and abstract
n=3

Articles excluded (n=346)
1) Others/mixed (n=184)
2) Case report(s) (n=72)
3) Diagnosis (n=12)
4) Treatment (n=36)
5) Management (n=12)
6) Paediatrics (n=4)
7) Systematic reviews (n=3)
8) Reviews (n=23)

Articles included
n=4

Articles found in Internet
n=1

Fig. 1. Process of study selection.
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exerting its effect through twomechanisms: increasing the amount
of available acetylcholine and indirectly stimulating nicotinic and
muscarinic receptors [5,24]. In humans, the digestive system has
muscarinic receptors M1 expressed in salivary glands and stomach
(promoting sialorrhoea, gastric secretion and vomiting) [25], but
the most abundant muscarinic receptors both in mucosa and in
smooth muscle are M2 and M3 subtypes that, when stimulated,
produce muscle contraction [25,26]. Besides, neostigmine admin-
istered intravenously has a rapid onset of action (<20 min) and
short duration (<2 h) [5].
Table 3
Clinical significance of neostigmine for ACPO.

Author Experimental
group

Control group

Year Event Total Event Total NNT 95% CI

Clinical response
Orlando 1994 17 20 9 20 3 1 8
Ponec 1999 10 11 0 10 1 1 2
von der Spoel 2001 11 13 0 11 1 1 2
Fanaei 2008 20 21 0 21 2 1 2
Total 58 65 9 62 1 1 2
Abdominal pain
Ponec 1999 8 11 0 10 1 1 2
Fanaei 2008 9 21 0 21 2 2 5
Total 17 32 0 31 2 1 3
Sialorrhoea
Ponec 1999 3 11 0 10 4 2 12
von der Spoel 2001 3 13 0 11 5 2 22
Fanaei 2008 8 21 0 21 3 2 8
Total 14 45 0 62 3 2 6
Vomiting
Ponec 1999 1 11 0 10 13 3 5
Fanaei 2008 4 21 0 21 6 3 54
Total 5 32 0 31 7 3 375
Bradycardia
Ponec 1999 1 11 0 10 13 3 5
Fanaei 2008 1 21 0 21 23 4 9
Total 2 32 0 31 16 6 25

NNT¼Number needed to treat; NNH¼Number needed to harm.
The first open label trial of the use of neostigmine for ACPO was
done by Hutchinson in 1992 [27]. After him, other open label trials
have been conducted. Considering the clinical effectiveness of
neostigmine showed in multiple previous case reports of patients
with ACPO, some low powered RCTs were conducted, which like-
wise proved its effectiveness. Therefore, it was logical to consider
that when functional paralysis of the colon exists, once mechanical
obstruction has been ruled out, a pharmacological approach be
used. To our knowledge, there are two systematic reviews about the
effectiveness of neostigmine for ACPO [2,9]: one by Saunders in
2005 (5 open label trials, 2 retrospective analysis and only 1 RCT)
and one by Elsner in 2012 (8 prospective trials, 3 retrospective
observational studies, 9 case reports and only 1 RCT). For both
authors, the study of Ponec was the only RCT included. Ours is the
first meta-analytic approach that provides consistent evidence of
its clinical usefulness assessing four RCTs with placebo as
comparator. We found that neostigmine is very effective resolving
ACPO, with an efficacy of ~90% versus <15% with conservative
management. Time of resolution was not analysed because such
information was only available in one source, which reported a
mean response time of 4 min [18]. Besides, the optimal dose of
neostigmine still remains in debate [7].

It is true that other treatment options have been used in the
treatment of ACPO after conservative management has failed. In
2001, Ramirez published a case report of a patient with
GuillaineBarr�e syndrome complicated by ACPO successfully
treated with tegaserod (a 5-hydroxytryptamine type 4 [5-HT4 re-
ceptor] agonist) [28]. In the same year, De Giorgio published a re-
viewabout the pharmacological treatment of ACPO, andmentioned
the use of other 5-HT4 receptor agonist and motilin receptor ago-
nists [29]. Nonetheless, there are not controlled trials formally
assessing their use in ACPO [29]. Furthermore, some authors have
proposed other pharmacological options to prevent the reoccur-
rence of ACPO. For example, Sgouros found that the use of an
electrolyte balanced polyethylene glycol solution after the initial
resolution of ACOP increased the chances of continual response rate
once initial therapeutic intervention was achieved (either with
neostigmine or colonoscopy decompression with tube placement)
[30].

Others favour the initial use of endoscopic means for ACPO. In
his study, Tsirline concluded that colonoscopy was superior to
neostigmine for ACPO (75.0% vs. 55.6%, P ¼ 0.044) and even pro-
posed it as first-line therapy [31]. Nevertheless, his study presented
important limitations: the most important that it was retrospec-
tive; that the majority of patients had multiple interventions
(neogstimine and colonoscopy) and that some patients had cross-
over treatments. Moreover, he did not compare the electrolyte
levels among the groups as a possible cause for success/failure and
finally, that the doses of neostigmine, given as bolus, ranged from
0.5 to 2 mg [31].

We do not knowwhether some certain causes of ACPO are more
sensitive to neostigmine treatment. Even though the four found
RCTs delivered information about the aetiology of ACPO, none
provided specific information about the distribution of causes of
ACPO on the experimental and control arms. Thus, such subgroup
analysis would be unmanageable to perform. So far, we found that
neostigmine is useful for medical and surgical causes of ACPO.
Notwithstanding, there is clinical evidence that the same medica-
tion works in paediatric haematologic malignancies (at doses of
0.01 mg/kg/dose) with an 80% success rate [32].

Nonetheless, it should be acknowledged that the treatment of
ACPOwith neostigmine is indeed associated with some side effects,
among them abdominal pain (>50% of patients, related to the
strong smooth muscle contraction), sialorrhoea (>30% of patients)
and vomiting (>15%). Bradycardia, the most fearsome side effect,
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occurred only in the minority of patients (~6.5%). The main draw-
back of this meta-analysis is the relative few low powered RCTs
assessed. However, the majority of studies presented good-regular
design quality, according to the Jadad and CONSORT assessments.

5. Conclusions

Neostigmine is a safe and effective option for patients with
ACPO who failed to respond to conservative management but it is
associated with some important side effects. Further studies are
required to specifically assess the early use of neostigmine versus
conservative management, both to determine the probably role of
neostigmine as a first line therapy for ACPO and to weigh the
incidence and severity of such side effects. Such studies will also
provide information about the success rate according with the
different conditions associated with ACPO. (Sort Of Recommenda-
tion: A, Quality of Evidence: Level I (consistency of evidence across
studies).
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