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Abstract

Background Chronic intestinal pseudo-obstruction (CIPO) is a rare and severe disorder presenting with the clinical and radiological
features of intestinal obstruction in the absence of a mechanical cause. When it manifests in children, it is referred to as pediatric
intestinal pseudo-obstruction (PIPO). Diagnosis remains challenging and is largely based on exclusion. Management is primarily
symptomatic, and among the available therapeutic approaches, cholinesterase inhibitors have emerged as potential options for severe
gastrointestinal dysmotility, particularly when conventional treatments are insufficient. This review summarizes the current evidence
on the use of pyridostigmine and neostigmine in CIPO, with a focus on pediatric patients.

Methods A systematic review was performed using PubMed, Embase, Web of Science, and Scopus, including all studies
published up to July 2025 that evaluated the use of pyridostigmine and neostigmine in pediatric patients with CIPO.
Results Our review identified 22 publications reporting a total of 54 patients. Overall, treatment with neostigmine or pyri-
dostigmine was associated with a favorable clinical response in approximately two-thirds of cases, ranging from partial
improvement to complete symptoms resolution. Safety outcomes were generally reassuring, with few adverse events and
only rare cases requiring treatment discontinuation.

Discussion Pyridostigmine and neostigmine may represent therapeutic options for pediatric CIPO, with neostigmine appearing
particularly effective in acute settings and pyridostigmine more suited to chronic management. Although current evidence supports
both safety and potential efficacy, robust clinical trials are essential before these agents can be integrated into standard care protocols.

Key Points 1 Introduction

Chronic intestinal pseudo-obstruction (CIPO) is a rare 1.1 Chronicntestinal Pseudo-Obstruction (CIPO)

and severe disorder of intestinal motility. o . . .
Chronic intestinal pseudo-obstruction (CIPO) is a rare and

Pyridostigmine and neostigmine demonstrated clinical severe disorder characterized by clinical and radiologi-
efficacy in relieving CIPO symptoms. cal features of intestinal obstruction in the absence of a
Both agents may represent therapeutic options for pedi- mechanical cause, moreover, it is also defined as pediatric
atric CIPO. intestinal pseudo-obstruction (PIPO) when occurring in

children [1]. To meet the diagnostic criteria for chronicity,
symptoms must persist for more than 2 months in new-
borns and more than 6 months in older children [2]. The
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paraneoplastic syndromes, infections, infiltrative diseases,
and metabolic disturbances. Moreover, exogenous causes,
such as drug effects, post-surgery complications, and post-
transplant side effects have been reported. When no under-
lying cause is identified despite thorough investigation,
the condition is considered idiopathic. Although familial
and inherited forms have been described, they remain rare
compared with the idiopathic group [3].

Diagnosis is challenging and primarily relies on clini-
cal symptoms, including, abdominal distension, vomiting,
abdominal pain, reduced bowel movement, and persistent
constipation. Abdominal imaging should be used as rou-
tine first screening approach and typically shows bowel
distension without evident obstruction. Due to its rarity
and the often nonspecific nature of symptoms, it is not
uncommon for the diagnosis to be made primarily by
exclusion, and some patients may remain undiagnosed [1].

1.2 Therapeutic Approach

The clinical burden of CIPO and the limited efficacy of
standard prokinetic agents, such as metoclopramide and
serotonergic agents, underscore the need for novel thera-
peutic approaches [4]. Due to their prokinetic properties,
cholinesterase inhibitors have emerged as a potential thera-
peutic option in selected cases of severe gastrointestinal
dysmotility, especially when conventional treatments are
insufficient. Pyridostigmine, a long-acting, orally available
reversible cholinesterase inhibitor, increases acetylcho-
line concentrations at the neuromuscular junction within
the enteric nervous system, thereby enhancing intestinal
motility and promoting coordinated peristalsis [5]. Recent
clinical reports in pediatric populations have showed
potential efficacy of the treatment with observed out-
comes, including reduced abdominal distension, decreased
reliance on parenteral nutrition, and improved tolerance of
enteral feeding [5, 6]. In adults, pyridostigmine has dem-
onstrated efficacy in the management of CIPO [7], whereas
in pediatric patients, available data are still limited and
mostly derived from case reports and small case series.
Neostigmine has been successfully used as a pharmaco-
logic agent for colonic decompression in acute colonic
pseudo-obstruction, with efficacy demonstrated in adult
and pediatric cases [4].

Nevertheless, safety considerations remain critical. Avail-
able tolerability data are primarily derived from patients
treated for myasthenia gravis. The most frequently reported
adverse effects are gastrointestinal in nature, including
flatulence, abdominal cramps, and diarrhea. Other com-
mon side effects include excessive sweating, salivation, and
urinary urgency. However, treatment discontinuation due to
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adverse effects is relatively uncommon and typically occurs
in response to severe diarrhea or muscle fasciculations [8].

1.3 Aim of the Review

This review provides an overview of current evidence on the
use of pyridostigmine and neostigmine in CIPO, with a focus
on pediatric patients. We summarize available clinical data
and highlight their potential benefits, safety, and limitations
in managing severe gastrointestinal dysmotility.

2 Methods
2.1 Search Strategy

We conducted a systematic literature review on the use of
pyridostigmine and neostigmine on CIPO pediatric patients
in accordance with Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines [9].

A literature search was conducted in PubMed (https://
pubmed.ncbi.nlm.nih.gov), Web of Science (https://www.
webofscience.com), Embase (https://www.embase.com), and
Scopus (https://www.scopus.com) up to July 2025, indepen-
dently by three authors (L.Z., C.C., and V.R.).

The search strategy included the following key terms:
“pyridostigmine” or “neostigmine”, and “obstruction”,
“intestinal”, and age-related terms “pediatric”, “infant”,
“children”, “adolescent” (Supplementary Table 1).

Inclusion criteria:

e Pediatric patients under 18 years of age.

e Use of pyridostigmine or neostigmine or both.

e Diagnosis of intestinal pseudo-obstruction (regardless
of the underlying condition) defined as the presence of
clinical and/or radiological features of intestinal obstruc-
tion in the absence of a mechanical cause.

Exclusion criteria:
e Adult patients.
e Use of pharmacological agents other than neostigmine

or pyridostigmine.

Discrepancies were resolved by consensus among three
authors (L.Z., C.C., and V.R.).

2.2 Quality of Study
The quality of the included studies and their associated risk

of bias were assessed using the JBI tools for case report and
case series studies [10, 11].
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3 Results

A total of 275 articles were identified through searches in the
4 databases. After manual screening of titles and abstracts,
and removal of duplicates, 22 articles were ultimately
selected [5, 6, 12-31].

The workflow of the search was showed in Fig. 1, while
summary of the articles was presented in Table 1.

Seven works were conducted in the USA, three in Korea,
three in Canada, two in Turkey, three in Italy, and one each
in the UK, Spain, Mexico, and Australia.

All included articles were case reports or small case
series (1-10 patients), comprising a total of 54 patients (30
male and 24 female, mean age 8.03 + 5.60 years, range 2
months-21 years).

Various underlying conditions were reported; 7
patients were classified as having primary CIPO, 15 had

oncological diseases, 7 underwent abdominal transplant
surgery, 3 underwent orthopedic surgery, 11 had genetic
disorders, and 11 had other conditions (Table 2). Patients
with CIPO without comorbidities were most frequently
treated with pyridostigmine, whereas oncological patients
were more often treated with neostigmine.

Notably, among the 54 patients, 13 developed CIPO
following chemotherapy and 13 after surgery (Table 3).
Neostigmine was the only drug administered in cases
where CIPO occurred after chemotherapy, and it was also
more commonly used in patients who developed CIPO fol-
lowing surgery.

The main symptoms reported included abdominal and
intestinal loop distension, constipation, vomiting, abdomi-
nal pain, and reduced or absent bowel movements.

The diagnosis was mainly based on the radiological
findings of the abdomen, showing bowel distention with-
out mechanical obstruction; however, in a few articles
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the authors did not report the imaging findings for all the
patients described [15, 22, 29, 30].

In 1 article, neostigmine and pyridostigmine were
administered subsequentially [30], 13 works used neostig-
mine alone [16, 18-28, 32], and 7 used pyridostigmine
alone [5, 6, 1215, 17].

Neostigmine was primarily administered intravenously
or subcutaneously. Pyridostigmine was administered orally
in two patients, however, most of the studies did not report
the route of administration (Table 4).

Effective pyridostigmine doses varied from 1 to 4 mg/
kg/day for acute treatment and from 0.44 to 3.1 mg/kg/
day for chronic therapy lasting months to years. Lower
dosage (0.25 mg/kg/day) generally resulted in only partial
effects. In a single case, a higher dose of 30 mg/kg/day
was administered and was associated with symptomatic
improvement. For acute management, neostigmine was
effective at a subcutaneous dose of 0.01 mg/kg (for 1-3
doses). When administered as a continuous intravenous
infusion, effective maximum doses were 0.005-0.011 mg/
kg/h for approximately 1 day; in one case, a maximum
dose of 0.05 mg/kg/h was reported (Table 1).

The duration of the treatment ranged from a single dose
of pyridostigmine to more than 3 years of treatment, while
neostigmine was administered for periods ranging from
short intravenous infusion to 10 days. Symptom resolution
was achieved in 36 cases (overall rate 66.7%, 56% when
pyridostigmine was used, 81% when neostigmine was
used), while in 7 cases improvement was partial (13%) and
in 9 cases the therapy was ineffective (16.7%) (Table 5).

The reported outcomes used to define successful treat-
ment included improvement of clinical symptoms, reduction
of abdominal distension and pain, normalization of bowel
movement and defecation, resolution of vomiting, increased
tolerance or intake of oral feeding, and decreased hospi-
talization. Outcomes were defined as partial by the authors
when there was no complete resolution of symptoms but
only some ameliorations.

Nevertheless, pyridostigmine was not effective in an
18-year-old patient with no prior medical history, whose
symptoms resolved only after an isolated small intestine
transplant [14], and in a 2-month-old infant with CIPO onset
at 3 days of life [17]. Moreover, it was not efficacious in a
case of neurogenic CIPO, in a patient with ACTG?2 related
visceral myopathy, and in a child with mitochondrial disease
[31]. Neostigmine was ineffective in a patient with cerebral
palsy and spastic quadriparesis who developed CIPO after
scoliosis surgery and was later subjected to an ileocecal
resection due to a cecal perforation [20], in a heart-transplant
patient whose symptoms resolved after 2 days with poly-
ethylene glycol administration [22], and in two oncologic
patients [28]. In the study where neostigmine and pyridostig-
mine were administered sequentially, the authors reported

a shortening in the hospital length of stay and parenteral
nutrition use, but did not describe the exact impact of the
treatment on gastrointestinal symptoms [30].

When the patients were categorized according to the
myopathic or neurogenic nature of their disorders, the suc-
cess rates were lower with myopathic CIPO in respect to
those with neurogenic CIPO. In the case where CIPO was
nonspecific, symptom resolution was achieved in three out
of eight patients (Table 6).

Few side effects were reported, and those described were
generally mild, including abdominal pain, cramps, vomiting,
salivation, diplopia, and bradycardia. In one case, diffuse
erythema, a sensation of throat closure, and dyspnea fol-
lowing neostigmine infusion led to discontinuation of the
treatment [25]. In another case, abdominal pain and cramps
after pyridostigmine administration resulted in treatment
discontinuation (Table 7) [15].

When assessing the risk of bias with the JBI tools, which
are appropriately tailored for case reports and case series,
most items were rated as low risk (Supplementary Table 2).
However, it is important to consider that case series and
case reports inherently presented potential biases due to their
observational design and the absence of control arm.

4 Discussion

This review summarizes the available evidence on the use
of pyridostigmine and neostigmine in the management of
CIPO in pediatrics.

While both drugs are well-known acetylcholinesterase
inhibitors with established efficacy in several conditions,
their application in CIPO remains off-label and supported
mainly by anecdotal reports, small case series, and hetero-
geneous patient populations.

Our analysis identified 22 publications reporting on a total
of 54 patients. Overall, treatment with neostigmine or pyri-
dostigmine was associated with a favorable clinical response
in two-thirds of cases, ranging from partial improvement to
complete resolution of symptoms. Neostigmine, typically
administered intravenously or subcutaneously, had a rapid
onset of action and higher rates of symptom relief, particu-
larly in acute colonic pseudo-obstruction and postopera-
tive ileus. In contrast, pyridostigmine, mostly given orally,
more frequently employed in patients with chronic or recur-
rent symptoms, showed slower onset but it was associated
with sustained improvement in gastrointestinal function in
selected cases. Notably, in some cases pyridostigmine treat-
ment was continued for several months or even years. These
observations suggest that the two agents may have com-
plementary roles: neostigmine as an acute rescue therapy,
and pyridostigmine as a maintenance treatment for chronic
dysmotility. The heterogeneity of underlying conditions,

A\ Adis



122 C. Cocchietal.
Table 2 Therapeutic applications of neostigmine and pyridostigmine in reviewed literature
Condition All Pyridostigmine Neostigmine Neostigmine
n=>54 n=25 n=27 + pyridostigmine
n=2
Chronic intestinal pseudo-obstruc- 7 (13%) 7 (28%) 0 (0%)
tion
Genetic disorder 11 (20%) 8 (32%) 1 (4%) 2 (100%)
Oncological condition 15 (28%) 1 (4%) 14 (52%)
Transplant surgery 7 (13%) 0 (0%) 7 (26%)
Orthopedic surgery 3(6%) 0 (0%) 3(11%)
Other 11 (20%) 9 (36%) 2 (7%)
Table 3 Underlying conditions of CIPO in reviewed literature
Possible cause of CIPO symptoms ~ All Pyridostigmine Neostigmine Neostigmine +
n=>54 n=25 n=27 pyridostigmine
n=2
Post-surgery 13 (24%) 2 (8%) 11 (41%)
Post-chemotherapy 13 (24%) 0(0%) 13 (48%)
Other 28 (52%) 23 (92%) 3 (11%) 2 (100%)
Table 4 Documented administration routes for neostigmine and pyridostigmine in reviewed literature
Route of administration Total Pyridostigmine Neostigmine Pyridostigmine
n =56 n=25 n=27 + neostigmine
Intravenous 12 (22%) 0 (0%) 12 (44.4%)
Subcutaneous 12 (22%) 0 (0%) 12 (44.4%)
Oral 3 (6%) 2 (8%) 1 (3.7%)
Enteral 1 2%) 1 (4%) 0 (0%)
Intravenous + oral 2 (4%) 0 (0%) 0 (0%) 2 (100%)
Not reported 24 (44%) 22 (88%) 2 (7.4%)
Values are rounded; therefore, percentages may not total exactly 100%
Table 5 Therapeutic outcomes and response rates to neostigmine and pridostigmine treatment
Successful outcome All Pyridostigmine Neostigmine Neostigmine +
n=54 n=25 n=27 pyridostigmine
n=>2
Yes 36 (66.7%) 14 (56%) 22 (81%)
No 9 (16.7%) 5 (20%) 4 (15%)
Partial 7 (13%) 6 (24%) 1 (4%)
GI result not reported 2 (3.7%) 0 (0%) 0 (0%) 2 (100%)
GI gastrointestinal

Values are rounded; therefore, percentages may not total exactly 100%

including oncological diseases, transplant-related compli-
cations, genetic disorders, and idiopathic CIPO, substan-
tially complicates the interpretation of treatment outcomes.
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Nevertheless, the relatively higher efficacy observed with
neostigmine in post-surgical and chemotherapy-related
pseudo-obstruction highlights its possible utility in acute
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secondary forms, while pyridostigmine appears more effec-
tive in primary or idiopathic CIPO. Importantly, though only
one of the reviewed studies reported this approach, the com-
bination or sequential use of both drugs may represent an
area for future investigation.

Children with severe neurological impairment (SNI) rep-
resent a subgroup of relevance. In these patients, complex
gastrointestinal dysfunction is increasingly recognized and
has recently been framed under the concept of gastrointes-
tinal dystonia (GID), a syndrome characterized by severe
feed-related symptoms, hypertonicity, abdominal distension,
and distress, often leading to malnutrition and reliance on
long-term parenteral nutrition [33, 34]. In this vulnerable
population, therapeutic strategies are frequently limited by
polypharmacy and high procedural risk, making pharmaco-
logical agents with motility-enhancing properties, such as
pyridostigmine and neostigmine, an attractive option. While
current evidence remains scarce, their use could potentially
alleviate feed intolerance and reduce symptom burden when
treatment is carefully individualized and integrated within

Table 6 Therapeutic efficacy of acetylcholinesterase inhibitors in
myopathic and neurogenic chronic intestinal pseudo-obstruction

Successful outcome Myopathic ~ Neurogenic ~ Not specific
n=11 n=235 n=38

Yes 6 (55%) 27 (77%) 3(37.5%)

No 3 (27%) 5 (14%) 1 (12.5%)

Partial 0 (0%) 3 (9%) 4 (50%)

Gl result not reported 2 (18%) 0 (0%) 0 (0%)

GI gastrointestinal

a holistic care plan including nutritional, neurological, and
palliative perspectives.

Safety outcomes were generally reassuring, with few
adverse events and only rare cases requiring discontinua-
tion of therapy. Reported side effects were mostly mild and
self-limiting, including abdominal cramps, salivation, and
transient emesis.

Beyond the heterogeneous causes of CIPO, there are
several other limitations of our research. First, all available
studies are case reports or small series, with inherent risk
of bias and lack of standardized outcome measures. Moreo-
ver, there is an intrinsic reporting bias, as negative results
are likely to be underreported; indeed, cases in which the
treatment was unsuccessful are less frequently described and
published. Second, dosing regimens, routes of administra-
tion, and treatment durations varied widely, precluding the
definition of clear evidence-based protocols. Neostigmine
was typically administered for short periods or as single
bolus doses and was effective at subcutaneous dose of 0.01
mg/kg. When it was administered in continuous intravenous
infusion, it was effective at maximum doses of 0.005-0.011
mg/kg/h for approximately 1 day. Pyridostigmine was used
both in acute and maintenance phases, with efficacious oral
doses ranging from 1 to 4 mg/kg/day for acute treatment
and 0.44-3.1 mg/kg/day for chronic therapy, which could
last months or years; in contrast, only partial effects were
reported at lower dosages (0.25 mg/kg/day). Third, most
studies lacked long-term follow-up, making it difficult to
assess the durability of clinical benefits or the impact on
quality of life and nutritional autonomy.

Future research should prioritize prospective, multi-
center studies aimed at defining optimal dosing strategies,
identifying predictors of treatment response, and evaluating
long-term safety. The development of standardized clinical

Table 7 Side effects associated with neostigmine and pyridostigmine treatment

Side effects All Pyridostigmine Neostigmine Neostigmine +

n =54 n=25 n=27 pyridostigmine
n=2

Not reported 15 (28%) 9 (36%) 6 (22%)

None 31 (57%) 14 (56%) 15 (55%) 2 (100%)

Abdominal pain and cramps 1(2%) 1 (4%)

Excessive salivation 12%) 1 (4%)

Mild emesis 1 2%) 1 (4%)

Diffuse erythema, sensation of throat 1 (2%) 1 (4%)

closure, and dyspnea

Diplopia 1 (2%) 1 (4%)

Abdominal pain 1 (2%) 1 (4%)

Abdominal cramping 1 (2%) 1 (4%)

Bradycardia 1 (2%) 1 (4%)

Values are rounded; therefore, percentages may not total exactly 100%

A\ Adis



124

C. Cocchi et al.

endpoints and patient-reported outcomes would be crucial
to strengthen the evidence base. Furthermore, translational
research exploring the pathophysiology of enteric neuropa-
thies and the mechanisms of response to cholinesterase inhib-
itors may help tailor treatment to specific patient subgroups.

In conclusion, pyridostigmine and neostigmine may be
considered as therapeutic options for pediatric CIPO, with
neostigmine showing particular benefit in acute settings
and pyridostigmine in chronic management. While current
evidence supports their safety and potential efficacy, robust
clinical trials are needed before these agents can be inte-
grated into standard therapeutic protocols.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40272-025-00736-z.
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