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Risk Factors for Ileus in Patients with Schizophrenia
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Constipation is a known side effect of psychotropics that
possess high affinity for muscarinic cholinergic receptors.
In severe cases, constipation progresses to ileus and bowel
ischemia, with multiple fatalities related to sepsis and per-
foration described in the literature, primarily among patients
with schizophrenia. A historical prospective database study
was performed using registry data from psychiatric and so-
matic hospitals, combined with the prescription database to
examine associations between medications and ileus. Only
cases with an ICD-10 diagnosis of schizophrenia (F20)
and a concurrent diagnosis of ileus in the years 1996-
2007 were included in the study. A total of 26 720 patients
with schizophrenia were identified with 123 cases of ileus
noted in the study period. Increasing age (OR: 1.03 CI:
1.01-1.04) and female sex (OR: 1.60 CI: 1.10-2.31) were
associated with an increased risk of ileus. Treatment with
clozapine (OR: 1.99 CI: 1.21-3.29), high-potency first-
generation antipsychotics (OR: 1.81 CI: 1.01-3.23), tricyclic
antidepressants (OR: 2.29 CI: 1.29-4.09), anticholinergics
(OR: 148 CI: 1.00-2.19), and opioids (OR: 2.14 CI:
1.36-3.36) were associated with an increased risk of ileus.
The onset of ileus occurred on average more than 3 years after
the first prescription of the offending drug. Aripiprazole and
amisulpride were not associated with ileus. Nine of the ileus
cases (7.3%) had a fatal course. Treatment with clozapine
(OR: 6.73 CI: 1.55-29.17) or anticholinergics (OR: 5.88
CI: 1.47-23.58) were associated with increased risk of fatal
ileus. Patients receiving psychotropics associated with signif-
icant anticholinergic properties should undergo proper mon-
itoring and interventions in order to minimize the burden of
constipation and the risk of ileus.
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Introduction

Aside from recent surgery, several risk factors for ileus
have been identified, such as inactivity, bowel disorders,
colorectal cancer, low fiber diet and medications such as
opioids,! antihistamines,’ tricyclic antidepressants
(TCAs),>* and antipsychotics.*> Patients with schizo-
phrenia might be at higher risk due to the common
use of antipsychotics’ and anticholinergics,* and the
fact that many patients with schizophrenia have a seden-
tary lifestyle and have low fiber diets.” Moreover, the
relative pain insensitivity reported among schizophrenia
patients may decrease awareness of somatic symptoms,
such as those arising from severe constipation.®’

Although constipation is a well-known side effect of an-
tipsychotic treatment, this issue has received only limited
coverage, with the peer reviewed literature comprised al-
most exclusively of case reports*'®* and subsequent
reviews of this case literature.”! In severe cases, constipa-
tion progresses to ileus and bowel ischemia, with multiple
fatalities related to sepsis and perforation described in the
literature.'>'"*> Clozapine is involved in most published
cases of antipsychotic-induced ileus, with a risk that appears
to be dose dependent.’! Up to 60% of patients treated with
clozapine experience constipation'® and one Chinese study
found that 1.3% of clozapine-treated patients developed il-
eus.'” Furthermore, clozapine has been associated with an
increased risk of infection®® which could be due to consti-
pation and consequently aspiration pneumonia.

The mechanism behind medication-induced gastroin-
testinal (GI) hypomotility is primarily mediated by an-
tagonism of muscarinic anticholinergic activity.""”
Anticholinergic potency differs markedly among antipsy-
chotics, with high-potency typical agents and atypical
agents released since 2000 (ziprasidone, aripiprazole, pal-
iperidone, asenapine, and iloperidone) having limited af-
finities.>>® Clozapine has the highest anticholinergic
activity at most receptor sites,*>*” although it is an ago-
nist at muscarinic M; and M, receptors.*** Besides the
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anticholinergic load from antipsychotic drugs, many
schizophrenia patients also receive anticholinergic medi-
cations for the treatment of extrapyramidal side effects
(EPS).* Another possible contributing factor is sedation
due to histamine H; receptor antagonism and resulting
inactivity, with clozapine again showing higher affinity
than other antipsychotics.*® Serotonin (SHT) receptors
are involved in GI motility, with SHT3 antagonists and
SHT, agonists showing promise as therapeutic targets
for the treatment of dysmotility syndromes,*'** whereas
the impact of SHT,g and SHT; receptors remains to be ex-
plored. Antipsychotics have multiple actions at various
SHT receptor subtypes, and this may be another mecha-
nism for interference with normal GI functioning. Though
not implicated in antipsychotic-induced constipation, opi-
oid treatment is commonly associated with risk of consti-
pation via stimulation of enteric p-opioid receptors, thereby
decreasing peristalsis and intestinal fluid secretion.'
Despite the number of case reports related to psychotro-
pic exposure and bowel dysfunction, there is no data on
relative risk for various agents in schizophrenia patients,
only prevalence estimates™'® and descriptive data on asso-
ciated risks.*! To clarify the exposure-related risk in schizo-
phrenia patients, we investigated the relative risk of ileus for
various psychotropics in this patient population using the
Danish National Registers. These national registers provide
extensive data on somatic and psychiatric diagnoses, along
with all outpatient pharmaceutical prescriptions, thus per-
mitting identification of ileus cases along with the associ-
ated psychiatric diagnoses and pharmacological risks.
The underlying hypothesis is that antipsychotics and other
psychotropics with greater affinity for the muscarinic recep-
tors would be associated with an increased risk of ileus.

Methods and Materials

Sample

The Danish Data Protection Agency, National Board of
Health and Statistics Denmark approved use of data for
this study. Subjects for the analyses were identified by
having an ICD-10 F20 schizophrenia diagnosis in the
Danish Central Psychiatric Research Registry** in the pe-
riod from January 01, 1996 until December 31, 2007. The
register has a high validity and has contributed signifi-
cantly to epidemiological research.***’ Prescription
data for the included subjects were obtained from the
national prescription database from January 01, 1996
through December 31, 2007. The prescription database
contains information about number of sold daily defined
doses (DDDs), which are assigned and reviewed by
researchers of the World Health Organization Collabo-
rating Centre of Drug Statistics Methodology.*
Medication status was based on prescriptions picked
up from the pharmacy within the last 3 months before
index date (ie, diagnosis of ileus, death or end of registry
on December 31, 2007). Patients were considered under
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treatment with the drug if they picked up at least one pre-
scription within the last 3 months. Antipsychotics were
divided into first-generation antipsychotics (FGA) and
second-generation antipsychotics (SGA), also called
atypical antipsychotics. FGAs were subdivided in low-,
mid-, and high-potency FGAs. The low-potency FGA
group consisted of chlorpromazine, levomepromazine,
chlorprothixene, and pipamperone. The midpotency
FGA group consisted of zuclopenthixol, periciazine, pro-
chlorperazine, and perphenazine. The high-potency FGA
group consisted of haloperidol, pimozide, flupenthixol,
and fluphenazine. The SGA group consisted of olanza-
pine, quetiapine, sertindole, amisulpride, aripiprazole,
risperidone, ziprasidone, sulpiride, and clozapine. The
anticholinergic group consisted of atropine, benztropine,
biperiden, orphenadrine, and procyclidine. The group of
TCAs consisted of amitriptyline, clomipramine, doxepin,
imipramine, and nortriptyline.

In Denmark, only one somatic hospital system exists
and all admissions and outpatient contacts are recorded
in the National Patient Registry. Only ileus cases with on-
set in the period from March 01, 1996 to December 31,
2007 were used for the analysis, to ensure at least 3
months of pharmacy history. Fatal cases were identified
by linkage to the Danish Cause of Death registry.

Statistical Analyses

Statistical analyses were performed with STATA 11, resid-
ing on the Statistics Denmark server, viaremote access. Fur-
thermore, 2 variables were created as a proxy measure of
psychiatric illness severity: living in an institution and
average chlorpromazine equivalents during the last 3
months. Chlorpromazine equivalents were derived from
the literature.”>? Days with inpatient status were excluded
from the calculation of average DDD and chlorpromazine
equivalents because medications dispensed during hospi-
talization are not included in the national prescription
database. All prescriptions of psychotropics within the 3
months window were attributed to the respective drugs
not accounting for the fact that some patients may have re-
ceived, eg, 2 antipsychotics at the same time. However, we
used a multiple regression model adjusting for this.

In order to identify a dose-effect relationship, dosages
of psychotropics associated with an increased risk of ileus
were also calculated. The dose used for these calculations
was the average daily dose during the last 3 months be-
fore the index date and was derived by calculating the to-
tal amount of dispensed drug (in milligrams) divided by
(91 — [number of bed-days]). For individual drug classes
(eg, TCA, anticholinergics, antipsychotic classes), aver-
age DDDs were also calculated. The dose-effect relation-
ship was tested in a logistic regression model adjusted for
sex and age. Furthermore, time from first prescription of
the offending drug until onset of ileus was also calculated.
Because the drug could have been initiated during an
inpatient admission where medication status is not
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accessible, the value of this number is conservative and
could be an underestimate.

Comparisons with normally distributed data were per-
formed with Student’s 7-test. For ordinal data (eg, number
of bed-days), a negative binomial regression model was
used due to the distribution of the data (skewed distribution
with long tail). Data that were not normally distributed
without the possibility of transformation were displayed
as median values (with interquartile range) and analyzed
with the nonparametric Wilcoxon rank sum test. Dichot-
omous variables were compared using a chi-square test.

In the multivariate models, the following continuous var-
iables were treated as discrete variables: age (years), percent
time hospitalized (percentage points), clozapine dosage
(1 mg increments), and DDDs. This was done to calculate
(ORs) in 1 year age increments, by percent of time hospi-
talized in one percent increments (eg, 2%-3%, etc) and in
DDD by whole number intervals (ie, 1 vs 2 DDD, etc).

Results
A total of 28 493 schizophrenia patients were identified in

the study period, of whom 188 (0.66%) had an episode of

Table 1. Demographics and Treatment Variables

ileus. Of these, 1735 patients (with a total of 30 ileus
cases) were excluded from further analyses because
they were admitted at the time of the index episode.
Of the remaining sample of 158 ileus cases, 10 were asso-
ciated with a diagnosis of GI cancer, and 38 cases had
been admitted within the last 14 days due to various
Gl issues. All 48 of these cases were excluded from further
analysis. The remaining cohort comprised 26 720 pa-
tients (58.3% male), with 123 identified cases of ileus
(41.5% males; 58.5% females). Table 1 displays patient
demographics and treatment variables.

Factors Associated With Risk of Ileus

Treatment with clozapine, TCAs, high-potency FGAs,
opioids, and anticholinergics were associated with an in-
creased risk of ileus as shown in table 2. The demographic
variables of female sex and increasing age were also as-
sociated with an increased risk. In contrast, aripiprazole
and amisulpride were not associated with ileus and only
one case was found during treatment with ziprasidone. A
dose-effect relationshipwasfound foranticholinergics (OR:
1.19/DDD CI: 1.02-1.39, P < .025), TCA (OR: 1.79/DDD

Controls (n = 26 597) Ileus (n = 123) Total (n = 26 720) P
Male sex 15 525 (58.4%) 51 (41.5%) 15 576 (58.3%) .0001
Mean age 47.3 (47.1-47.5) 56.2 (53.3-59.2) 47.4 (47.2-47.5) .0001
Mean CPZ equivalent dose last 3 months (mg) 562.2 (554.5-569.9) 708.3 (574.9-872.7) 562.9 (555.2-570.7) .019
Living institution (%) 2070 (7.8%) 22 (17.9%) 2092 (7.8%) .0001
Living alone (%) 17 845 (67.1%) 83 (67.5%) 17 928 (67.1%) 93
Early retirement pension (%) 15 583 (58.6%) 80 (65.0%) 15 663 (58.6%) 15
Treatment variables
Antipsychotics 18 329 (68.9%) 94 (76.4%) 18.423 (69.0%) .07
Antipsychotic polypharmacy 7129 (26.8%) 34 (27.6%) 7163 (26.8%) .83
Amisulpride 227 (0.9%) 0 (0%) 227 (0.9%) 3
Aripiprazole 2158 (8.1%) 0 (0%) 2158 (8.1%) .001
Clozapine 2488 (9.4%) 20 (16.4%) 2508 (9.4%) .009
Olanzapine 4836 (18.2%) 20 (16.3%) 4856 (18.2%) .64
Quetiapine 2432 (9.1%) 7 (5.7%) 2439 (9.1%) 21
Risperidone 3855 (14.5%) 13 (10.6%) 3868 (14.5%) 3
Ziprasidone 970 (3.7%) 1 (0.9%) 971 (3.6%) .14
First-generation antipsychotics (FGA)
Low potency 4414 (16.6%) 30 (24.4%) 4444 (16.6%) .02
Mid potency 4319 (16.2%) 28 (22.8%) 4347 (16.3%) .05
High potency 1192 (4.5%) 14 (11.4%) 1206 (4.5%) .001
Antidepressants 7367 (27.7%) 38 (30.9%) 7405 (27.7%) 43
Tricyclic antidepressants (TCA) 990 (3.7%) 14 (11.4%) 1004 (3.8%) .0001
Anticholinergics 5179 (19.5%) 41 (33.3%) 5220 (19.5%) .0001
Opioids 2085 (7.8%) 27 (22.0%) 2112 (7.9%) .0001
Dosages
Mean clozapine dose (mg) 385.5(372.3-399.21) 589.5 (431.1-805.8) 387.2 (374.1-400.8) .008
Mean DDD anticholinergics 0.64 (0.62-0.66) 1.03 (0.76-1.39) 0.64 (0.62-0.67) .002

Mean DDD TCA
Mean DDD high-potency FGA
Median DDD opioids

1.02 (0.96-1.08)
2.20 (2.07-2.33)
0.36 (0.15-0.88)

1.67 (1.05-2.64) 1.03 (0.97-1.10) 019
2.38 (1.46-3.87) 2.20 (2.08-2.35) 76
0.48 (0.07-1.10) 0.36 (0.15-0.88) 049

Note: DDD, daily defined dose.
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Table 4. Risk Factors for Fatal Ileus

OR =z P 95% CI OR z P 95% CI

Age (years)” 1.03 4.41 .0001 1.01-1.04 Age (years)® 1.07 2.82 .005 1.02-1.12
Anticholinergics 148 197 .049 1.00-2.19 Anticholinergics 5.88 2.50 .012 1.47-23.58
Female sex 1.60 247 .014 1.10-2.31 Clozapine 6.73 2.55 .011 1.55-29.17
High potency 1.81 2.00 .045 1.01-3.23

first-generation antipsychotics ?Age used as discrete variable including integer numbers (eg, OR
Clozapine 1.99°2.69 007 1.21-3.29  for 52-55 is 3 times the listed value).
Opioids 2.14 331 .001 1.36-3.36
Tricyclic antidepressants 229 281 .005 1.29-4.09

#Age used as discrete variable including integer numbers (eg, OR
for 52-55 is 3 times the listed value).

CI: 1.18-2.70, P < .006), and clozapine (OR: 1.33/100 mg
CI: 1.15-1.54, P < .0001). No dose-effect relationship was
found for opioids or high-potency FGAs. All odds ratios
were adjusted for age and sex. For those drugs associated
withileus, themedian time from first outpatient prescription
of the offending agent until onset of ileus ranged from 1528
to 2077 days, as displayed in table 3.

The significant relationship between high-potency
FGA use and ileus (OR = 1.81) and the role of concurrent
anticholinergic use were further tested in a regression
model that adjusted for dosages of anticholinergics
and high-potency FGAs. Only increasing doses of anti-
cholinergics (OR: 2.20/DDD CI: 1.59-5.36, P < .001)
were associated with the development of ileus and
a much greater risk than that noted previously for all
users of anticholinergics (OR: 1.19/DDD CI: 1.02—
1.39, P < .025). In general, patients treated with high-
potency FGAs received higher dosages of anticholinergics
(DDD 0.69 CI: 0.66-0.73 vs DDD 0.64 CI: 0.62-0.65 than
nonusers of high-potency FGAs, P < .03).

Factors Associated With Fatal Ileus

Nine of the ileus cases (7.3%) were fatal; 4 of them were
males (44.4%). Treatment with clozapine (OR: 6.73 CI:
1.55-29.17) or anticholinergics (OR: 5.88 CI: 1.47-23.58)
were associated with increased risk of fatal ileus as shown
in table 4. Five of the 9 cases were treated with antipsychotic
polypharmacy (55.6%). The fatal cases were on the follow-
ing medications (the total number is higher than 9 due to
antipsychotic polypharmacy): risperidone-1, high-potency

Table 3. Median Time from First Prescription Until Onset of Tleus
(Interquartile Range)

Time from First Prescription Until Ileus Days

Clozapine 1528 (1145-2039)

High-potency first-generation 1552 (1252-1925)
antipsychotics

Tricyclic antidepressants 2077 (1608-2683)

Anticholinergics 1866 (1587-2194)

FGA-3, midpotency FGA-2, low-potency FGA-2, cloza-
pine-3, olanzapine-2. Five patients were receiving anticho-
linergics and one patient was treated with a TCA. Table 3
displays a multiple logistic regression of factors associated
with fatal ileus. Increasing age and treatment with clozapine
and anticholinergics were associated with an increased risk
of fatal ileus.

Discussion

This is the largest study investigating risk factors of ileus
in patients with schizophrenia and the first to provide
ORs for various ileus risk factors, including specific
drug classes. Demographically, both older age and female
sex were associated with an increased risk of ileus. Al-
though the former is well known, the significant effect
of gender was less obvious from the earlier case literature
and provides an important clinical point that was not
highlighted previously. However, one study found that
female patients with schizophrenia more often had
antipsychotic-induced constipation.>® Overall, the schizo-
phrenia patients who developed ileus were more chronic,
as illustrated by a greater proportion living in institutions
and receiving higher antipsychotic dosages.

That certain medications were associated with an in-
creased risk of ileus is not surprising, given their known
antimuscarinic properties (eg, clozapine, TCAs) or
known effects on GI motility (eg, opioids). Previous
reviews®’*! have highlighted the risk of ileus related to
clozapine, but we now have an exact odds estimate: treat-
ment with clozapine doubles the risk for ileus and is as-
sociated with a 6-fold increased risk for fatal ileus in
patients with schizophrenia. Because clozapine is re-
served for treatment-resistant schizophrenia, and many
psychiatrists are reluctant to prescribe clozapine,™ the
impact of clozapine on ileus risk seen in this study might
be an overestimate due to confounding by indication,
namely the fact that clozapine patients represent an ex-
tremely ill cohort suffering from the effects of greater
symptoms. This greater degree of impairment may result
in a more sedentary lifestyle due to profound negative
symptoms or the sedating effects of clozapine and possi-
bly greater pain insensitivity.” In contrast, many patients
treated with clozapine receive laxatives that may reduce
the incidence of clozapine-induced ileus.”® Unfortunately,
we did not have access to laxatives use. Nonetheless, these
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data reinforce the fact that attention to bowel regimens
must be part of clozapine treatment in the manner that
routine metabolic monitoring is considered the standard
of care. The time from first prescription of clozapine to
onset of ileus was more than 4 years suggesting that this
side effect is more associated with the maintenance phase
rather than the acute phase of clozapine treatment, im-
plying that ongoing vigilance around the issue of consti-
pation is necessary. Furthermore, psychiatrists should
ensure that patients treated with clozapine are compliant
with their laxatives. Importantly, despite all the side
effects of clozapine, it still remains the choice of drug
for treatment-resistant schizophrenia and the overall
mortality is low.>®

Olanzapine was in contrast to clozapine not associated
with an increased risk of ileus despite potent anticholin-
ergic activity. As already mentioned, this could be due
confounding by indication that clozapine are reserved
for treatment-resistant patients or the fact that olanza-
pine only possesses around one-fifth of anticholinergic
affinity compared with clozapine.'* Furthermore, cloza-
pine patients may be more likely to assess health care in-
creasing the detection of ileus.”’

TCA use has declined significantly since the advent of
selective serotonin reuptake inhibitors in part due to tol-
erability concerns related to anticholinergic side effects,
such as dry mouth and constipation. A meta-analysis® in-
vestigating 84 randomized clinical trials found a 22% rate
of constipation, including cases of ileus.” Nonetheless,
TCAs have important uses for mood and pain disorders,
so the data generated here should reinforce the fact that
TCA-treated schizophrenia patients are at 2-fold greater
risk for ileus.

The significant risk associated with high-potency
FGAs is less obvious, as high-potency FGAs, such as hal-
operidol, possess little affinity for muscarinic receptors.*?
The increased risk of ileus with this group of antipsy-
chotics could be due to 2 possible reasons. The first is
confounding by indication—in the 21st century, prescrip-
tions for high-potency FGAs may be reserved for patients
with more chronic and severe forms schizophrenia. As
noted previously, it is plausible that a patient cohort com-
prised of individuals with greater overall illness severity
might have greater negative symptoms and a more sed-
entary lifestyle. Supporting this hypothesis is the fact
that patients treated with high-potency FGAs were re-
ceiving on average with more than double the defined
daily dosages of these agents. Moreover, the OR for de-
velopment of ileus based on anticholinergic DDD was
nearly 2-fold greater within patients receiving high-
potency FGAs than that seen for all users of anticholiner-
gics (2.20 vs 1.19), indicating an interaction between the
presence of high dose, high-potency FGA therapy and
a higher ileus risk at any anticholinergic dose. Secondly,
the use of high-defined daily dosages of high-potency
FGA agents may necessitate the use of higher anticholinergic
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dosages to mitigate EPSs, resulting in an overall in-
creased ileus risk. This is supported by the fact that treat-
ment with anticholinergics was also associated with an
increased risk of ileus for all patients, and the signifi-
cantly greater anticholinergic DDD among those on
high-potency FGAs compared with those on mid- or
low-potency FGAs. Despite the widespread use of atyp-
ical antipsychotics, which, as a class, have lower extrapy-
ramidal symptom risk than FGAs, nearly 20% of the
patients with schizophrenia were using anticholinergics.

Despite the increased use of atypical antipsychotics,
anticholinergics are still widely prescribed,”® and this
study emphasizes that anticholinergic is associated
with a significant risk of ileus, and the continuous use
of these drugs should be reevaluated.

Aside from the unique association found here between
use of high-potency FGAs and ileus, other antipsychotics
with little muscarinic affinity generally have limited risk
for constipation and ileus. Registrational trial data filed
with the United States Food and Drug Administration
previously showed that aripiprazole and ziprasidone,
agents with no significant anticholinergic properties,
were associated with lower risk for constipation compared
with other atypical antipsychotics, whereas clozapine-
exposed patients experienced the highest risk.” Our find-
ings replicate this data, with no ileus cases found associated
with aripiprazole treatment and only one during treatment
with ziprasidone.

This study should be interpreted within its limitations.
These include the observational study design, lack of ran-
domized treatment assignment, lack of a healthy control
group, and potential influence of unmeasured and un-
known confounding factors that cannot be controlled
for, such as severity of psychiatric illness, inactivity,
and diet. Furthermore, as already mentioned, confound-
ing by indication might have biased the results for certain
agents. Because we did not have access to the medical
records, the increased risk of ileus related to any medica-
tion treatment represents a statistical association and not
definite proof of causality. However, the exclusion from
analysis of patients admitted within the last 14 days for
any gastric complication and those cases with concomi-
tant GI cancer increases the likelihood that antipsychotic
usage or other psychotropic exposure played a role in the
development of ileus. Some of the excluded ileus cases
may have been related to the medication but we find it
most correct to be conservative even though underreport-
ing may occur. Although, excluding these patients may
cause bias. Furthermore, another underreporting may
have occurred; the fatal cases was derived from death cer-
tificates and not all physicians/pathologists might not be
aware of clozapine effects on the GI systems.” Number
of fatal cases was low, illustrated by the CIs of the ORs.
Finally, over the counter medications, such as antihist-
amines and laxatives, which we were not able to control
for, may have influenced the rate of ileus.



In conclusion, ileus is an important but little discussed
side effect related to antipsychotic treatment, with poten-
tially fatal consequences. This analysis should emphasize
to psychiatrists the need for routine prophylaxis and on-
going monitoring for this side effect when prescribing
certain antipsychotics and other psychotropics with an-
ticholinergic activity. New guidelines for antipsychotic
treatment should include recommendations about mon-
itoring and interventions to avoid ileus among patients
with schizophrenia, emphasizing the demographic para-
meters associated with increased ileus risk identified in
this analysis, those antipsychotic agents associated
with higher risk, and the role of concurrent exposure
to other psychotropics with anticholinergic affinity.
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