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Abstract
Intestinal perforation and obstruction are known to be one of the adverse events caused by antipsychotics; however, warn-
ing information on package inserts varies among antipsychotics. To investigate the risks of gastrointestinal perforation 
and intestinal obstruction in patients prescribed atypical antipsychotics compared with those in patients prescribed typical 
antipsychotics, a nested case–control study was conducted utilizing real-world data from the MID-NET® medical informa-
tion database in Japan. The study period spanned from January 1, 2009, to December 31, 2018. We found that the risks of 
gastrointestinal perforation and intestinal obstruction in patients prescribed atypical antipsychotics were significantly lower 
than those in patients prescribed typical antipsychotics (adjusted odds ratio, 0.48; 95% confidence interval, 0.29–0.80). This 
finding was supported with prolonged periods for the exposure definition in the sensitivity analyses. In addition, no major 
differences in the risks of atypical antipsychotics, such as risperidone, quetiapine, olanzapine, and aripiprazole, were iden-
tified in this study. The safety profile regarding the lower risks of gastrointestinal perforation and intestinal obstruction in 
patients prescribed atypical antipsychotics should be considered when choosing antipsychotics in clinical practice in terms 
of the proper use of such drugs.

Keywords Atypical antipsychotics · Gastrointestinal perforation · Intestinal obstruction · Pharmaco-epidemiology · Real-
world evidence

Introduction

In March 2019, the risk of intestinal ulcer and perforation, 
in addition to intestinal obstruction, was added to the sec-
tion “clinically significant adverse reactions” (CSARs) 
on the package insert (PI) of clozapine in Japan, based on 
accumulated spontaneous adverse drug reaction reports [1]. 
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Conversely, ileus paralytic, which is generally considered 
less severe than intestinal ulcer and perforation, was men-
tioned as a gastrointestinal-related CSARs in the PIs of other 
atypical antipsychotics [2]. As the anticholinergic effects and 
safety risk profiles vary among antipsychotics [3–5], further 
investigations are important to quantitatively examine the 
risks of gastrointestinal perforation and intestinal obstruction 
in patients taking atypical antipsychotics.

Therefore, the Pharmaceuticals and Medical Devices 
Agency (PMDA) decided to conduct a pharmaco-epidemi-
ological study to examine the risk of gastrointestinal perfora-
tion and intestinal obstruction, as an index of gastrointestinal 
dysfunction, in association with atypical antipsychotics.

Methods

Database

Real-world data from MID-NET®, a reliable and valuable 
database in Japan [6, 7], were used for analysis in this study 
because MID-NET® stores electronic medical records, 
administrative claim data, and diagnosis procedure combina-
tion (DPC) data of over 6.05 million patients (as of Decem-
ber 2022) in cooperation with 10 healthcare organizations, 
including 23 university hospitals and regional core hospitals. 
The study period spanned from January 1, 2009, to Decem-
ber 31, 2018.

Utilizing MID-NET® for this study was approved on 
October 30, 2019, through a discussion by the expert com-
mittee of MID-NET® [8] and the actual data extraction from 
MID-NET® for analysis was carried out on November 26, 
2019. As this study was conducted as an official activity of 
the PMDA under the Pharmaceuticals and Medical Devices 
Agency Law (Articles 15–5–(c) and (f)), it was not subject 
to a review through an institutional review board [9, 10].

Study Design

A nested case–control design rather than a cohort design 
was selected to examine a safety signal by antipsychotics 
more comprehensively and consider many situations, such 
as switching and/or concomitant use of antipsychotics and 
its treatment length, comorbidities, and other concomitant 
drugs, on the occurrence of gastrointestinal perforation and 
intestinal obstruction.

Cohort

The primary cohort comprised patients who were prescribed 
atypical or typical antipsychotics during the study period, 
but excluded patients admitted for the treatment of gastro-
intestinal perforation or intestinal obstruction before  t0 (the 

first prescription date of atypical or typical antipsychotics). 
Atypical antipsychotics investigated in this study were as fol-
lows: asenapine maleate, aripiprazole, aripiprazole hydrate, 
olanzapine, quetiapine fumarate, clozapine, paliperidone, 
paliperidone palmitate, brexpiprazole, blonanserin, pero-
spirone hydrochloride hydrate, and risperidone (see supple-
mentary Table S1 for the list of typical antipsychotics inves-
tigated in this study). For patient exclusion from the cohort, 
admission for the treatment of gastrointestinal perforation or 
intestinal obstruction was defined as a diagnosis of gastroin-
testinal perforation (excluding esophageal perforation or per-
foration of the appendix) with prescription of antibacterial 
drugs during hospital admission, or diagnosis of intestinal 
obstruction during hospital admission, respectively.

The follow-up period, a period to identify a case of gas-
trointestinal perforation or intestinal obstruction, started at 
 t0 and ended at an earlier date according to the following: 
(1) the end date of the treatment period and (2) the date 
of occurrence of gastrointestinal perforation or intestinal 
obstruction. The treatment period comprised the prescription 
period (start date and duration of prescription) with a 90-day 
gap for an antipsychotic every 4-week continuous infusion, 
a 60-day gap for an antipsychotic every 2-week continuous 
infusion, and a 30-day gap for other antipsychotics (see Sup-
plementary Table S1 for details of the gap period for each 
antipsychotic drug).

Case and Control Definition

A case of gastrointestinal perforation or intestinal obstruc-
tion was identified in patients with a medical record of at 
least 30 days before  t0. The outcome definitions of gastro-
intestinal perforation and intestinal obstruction used in this 
study were validated utilizing MID-NET® data [11]. Spe-
cifically, cases of gastrointestinal perforation were counted 
when all the following criteria were met during the follow-
up period: (1) diagnosis of gastrointestinal perforation (but 
not esophageal perforation or perforation of the appendix) 
during admission, (2) prescriptions of antibacterial drugs 
during admission, (3) examination of gastric intubation or 
gastrointestinal surgery during admission, and (4) examina-
tion or review of computed tomography in the period from 
1 day before admission to the end date of admission. Simi-
larly, cases of intestinal obstruction were counted when all 
the following criteria were met during the follow-up period: 
(1) diagnosis of intestinal obstruction during admission, (2) 
no surgery for intestinal obstruction during admission, and 
(3) examination or review using computed tomography/radi-
ography in the period from 1 day before admission to the 
end date of admission. The index date of the case was the 
earliest date of admission for gastrointestinal perforation or 
intestinal obstruction as defined above. Patients whose index 
date was the same day as  t0 were excluded.
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For each case, controls (maximum 4) were selected by 
risk-set sampling from patients without the event of admis-
sion for the treatment of gastrointestinal perforation and 
intestinal obstruction, who had a medical record at least 
30 days before  t0 and were matched with a case based on the 
following variables: sex, age (± 5 years), healthcare organi-
zations and calendar year at the index date (the admission 
date in one case), and number of admissions triggered by 
mental disorders (ICD-10 codes starting with “F”) from  t0 
to the index date. The index date of the controls was selected 
such that the follow-up time was equal to that of the cases.

Exposure Definition

Patients treated with atypical or typical antipsychotics on 
the day before the index date were categorized into atypical 
or typical antipsychotic groups, respectively. The period to 
determine an exposure group was set based on the period of 
each prescription (start date and duration of prescription) 
with a gap period for each antipsychotic (see Supplemen-
tary Table S1 for details of the gap period for each antipsy-
chotic). Patients who were concomitantly prescribed with 
both atypical and typical antipsychotics on the day before 
the index date were separately categorized into the different 
group (concomitant use of typical and atypical antipsychot-
ics). Patients who received monotherapy with each atypical 
antipsychotic were also separately categorized into groups 
based on each active ingredient of antipsychotics.

Different definitions of exposure were used in the sensi-
tivity analysis. Specifically, a timing to determine the expo-
sure group (atypical or typical antipsychotic) was changed 
from “1 day before the index date” to “from 7 to 1 day 
before”, “14 to 1 day before”, “30 to 1 day before”, or “60 
to 1 day before” the index date.

Statistical Analysis

Patient background data, including matching factors and 
other relevant patient characteristics, were tabulated. To 
compare the risk of atypical antipsychotics with typical 
antipsychotics, conditional logistic regression analysis con-
sidering matching factors was conducted to estimate crude 
odds ratio (OR) and adjusted odds ratio (aOR) with adjust-
ment for the following factors: (1) number of prescribed 
active ingredients of antipsychotics from  t0 to 1 day before 
the index date, (2) category of average daily prescribed 
dose converted as a dose of chlorpromazine from  t0 to 1 day 
before the index date (< 50 mg/day, 50 mg/day ≤  < 250 mg/
day, 250 mg/day ≤  < 450 mg/day, 450 mg/day ≤) [12, 13], 
(3) concomitant drugs during 30 days before the index 
date (laxatives, NSAIDs, proton pump inhibitors, opioid 
analgesics, antineoplastics or immunosuppressants, bella-
donna alkaloid, psychotropics (including sleeping drugs, 

tranquilizers, anxiolytics, tricyclic antidepressants), anticho-
linergics), and (4) history of abdominal surgery before the 
index date. SAS version 9.4 (SAS Institute, Cary, NC, USA) 
was used for all the analyses.

Results

Cohort

Of 212,793 patients prescribed atypical or typical antipsy-
chotics, 206,059 were included in the cohort after applying 
the exclusion criteria. In total, 241 cases and 912 controls 
were identified from the cohort for analysis (Fig. 1).

Patient Characteristics

Table 1 shows the characteristics of the patients in this study, 
with similar distributions of matching variables between 
cases and controls. Some differences between cases and 
controls were found for non-matching variables, such as con-
comitant drugs and other medical histories; however, these 
factors were adjusted to calculate the aOR in the analysis.

Risk Comparison of Gastrointestinal Perforation 
and Intestinal Obstruction Between Atypical 
and Typical Antipsychotics

In comparing the risks of gastrointestinal perforation and 
intestinal obstruction by atypical antipsychotics with those 
by typical antipsychotics, aOR was 0.48 (95% confidence 
interval (CI), 0.29–0.80) indicating that the risk was sig-
nificantly lower in atypical antipsychotics (Table 2). Lower 
aOR was still observed in patients with concomitant use 
of typical and atypical antipsychotics, although the upper 
range of the 95% CI exceeded 1.0 (aOR, 0.51; 95% CI, 
0.23–1.16). Regarding the risk of a particular drug, OR (95% 
CI) for patients with monotherapy of risperidone, quetia-
pine, olanzapine, and aripiprazole was 0.35 (0.18–0.69), 
0.30 (0.15–0.59), 0.40 (0.17–0.97), and 0.17 (0.05–0.58), 
respectively. For asenapine, paliperidone, blonanserin, and 
perospirone, the OR was not calculated because no cases 
were found in this study. In addition, no patients with the 
other atypical antipsychotics (i.e., clozapine and brexpipra-
zole) were observed in this study.

As shown in Table 3, as the results of the sensitivity 
analysis, even when prolonging the period to determine 
the exposure group (atypical or typical antipsychotics), the 
risk of gastrointestinal perforation and intestinal obstruc-
tion was still lower in atypical antipsychotics than those 
in typical antipsychotics. For example, in case of atypical 
antipsychotics only, aOR (95% CI) was 0.49 (0.30–0.80) for 
a 7-day period (from 7 to 1 day before the index date), 0.48 
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Figure 1  Study flowchart for 
patient selection.
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Table 1  Characteristics of patients in this study

1Q, 1st quarter; 3Q, 3rd quarter
a At the index date
b from  t0 to the index date
c from  t0 to 1 day before the index date
d during 30 days before the index date
e up to 1 day before the index date
f when the value was < 10, it was presented as an aggregated value based on the MID-NET® publication rule

Cases
n = 241

Controls
n = 912

Standardized 
difference

Sexa

 Female 132 (54.8%) 497 (54.5%) 0.006
 Male 109 (45.2%) 415 (45.5%) 0.006

Median age (1Q-3Q)a 66.0 (56.0–75.0) 67.0 (57.0–75.0) –
Calendar  Yeara

 2009–2011 55 (22.8%) 213 (23.4%) 0.013
 2012–2014 96 (39.8%) 366 (40.1%) 0.006
 2015–2017 67 (27.8%) 255 (28.0%) 0.004
 2018–2019 23 (9.5%) 78 (8.6%) 0.035

Number of admissions due to psychiatric  diseaseb

 No admissions 231 < (95.9% <) f 902 < (98.9% <) f  < 0.1 f

 1 or 2 times  < 10 (< 4.1%) f  < 10 (< 1.1%) f  < 0.1 f

Median number of prescribed antipsychotics (1Q-3Q)c 1.0 (1.0–1.0) 1.0 (1.0–1.0) –
Median of prescription days of antipsychotics during the past admission (1Q-3Q) 

before the index  datec
2.0 (0.0–16.0) 0.0 (0.0–12.0) –

Days from  t0 to the index date
 Median (1Q-3Q) 34.0 (14.0–85.0) 32.0 (14.0–78.0) –
 ≤ 90 days 182 (75.5%) 709 (77.7%) 0.053
 91 days ≤ and ≤ 365 days 38 (15.8%) 128 (14.0%) 0.049
 366 days < 21 (8.7%) 75 (8.2%) 0.018

Total prescribed doses (mg) converted as a dose of  chlorpromazinec

Median (1Q-3Q) 3,181.8
(1200.0–9000.0)

3300.0
(1241.7–9500.0)

–

Average daily prescribed doses (mg/days) converted as a dose of  chlorpromazinec

 < 50 47 (19.5%) 183 (20.1%) 0.014
 50 ≤ and < 250 158 (65.6%) 541 (59.3%) 0.129
 250 ≤ and < 450 25 (10.4%) 88 (9.6%) 0.024
 450 < 11 (4.6%) 100 (11.0%) 0.241

Concomitant  drugsd

 Laxatives 172 (71.4%) 442 (48.5%) 0.481
 NSAIDs 142 (58.9%) 400 (43.9%) 0.305
 Proton pump inhibitors 114 (47.3%) 322 (35.3%) 0.245
 Opioid analgesics 106 (44.0%) 138 (15.1%) 0.666
 Antineoplastics or immunosuppressants 106 (44.0%) 213 (23.4%) 0.447
 Belladonna alkaloid 38 (15.8%) 61 (6.7%) 0.291
 Aspirin 17 (7.1%) 74 (8.1%) 0.040
 Urinary antispasmodics  < 10 (< 4.1%) f 24 (2.6%)  < 0.1f

 Psychotropics (including sleeping drugs, tranquilizers, anxiolytics, tricyclic 
antidepressants)

 < 10 (< 4.1%) f 62 (6.8%)  < 0.2f

 Anticholinergics  < 10 (< 4.1%) f 58 (6.4%)  < 0.25f

 Alpha-glucosidase inhibitors  < 10 (< 4.1%) f 15 (1.6%)  < 0.1f

 Polystyrene sulfonate  < 10 (< 4.1%) f 11 (1.2%)  < 0.1f

Other medical  historiese

 Diabetes 168 (69.7%) 597 (65.5%) 0.091
 Scleroderma  < 10 (< 4.1%) f 23 (2.5%)  < 0.1f

 Abdominal surgery 38 (15.8%) 63 (6.9%) 0.282
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(0.29–0.80) for a 14-day period (from 14 to 1 day before the 
index date), 0.52 (0.31–0.86) for a 30-day period (from 30 
to 1 day before the index date), and 0.53 (0.32–0.88) for a 
60-day period (from 60 to 1 day before the index date).

Discussion

The results of this study indicated that the risks of gastro-
intestinal perforation and intestinal obstruction in patients 
prescribed atypical antipsychotics were significantly lower 
than those in patients prescribed typical antipsychotics. 

This finding was supported with prolonged periods for 
the exposure definition in the sensitivity analyses. It has 
been reported that the use of typical antipsychotics (e.g., 
haloperidol, pimozide, and fluphenazine), clozapine, and 
anticholinergic drugs increases the risk of ileus through 
antagonistic effects on muscarinic receptors [14] and the 
risk of intestinal obstruction by clozapine may be higher 
than that by other standard antipsychotics [15]. The lower 
risk of gastrointestinal dysfunction in patients prescribed 
atypical antipsychotics in this study may be due to fewer 
anticholinergic (antimuscarinic) effects in comparison 
with typical antipsychotics, although the anticholinergic 

Table 2  Risk comparison of 
gastrointestinal perforation 
and intestinal obstruction 
between atypical and typical 
antipsychotics

OR, crude odds ratio: aOR, adjusted odds ratio: CI, confidence interval
Categorization was based on types of antipsychotics on a day before the index date (see “METHODS”)
a Estimated using a conditional logistic regression model
b Variables for adjustment: number of prescribed antipsychotics from  t0 to 1 day before the index date, and 
a category of average daily prescribed doses converted as a dose of chlorpromazine from  t0 to 1 day before 
the index date, concomitant drugs during 30  days before the index date, history of abdominal surgery 
before the index date

Cases Controls
ORa

(95% CI)
aORa,b

(95% CI)

Typical antipsychotics only 191 554 1.00 (reference) 1.00 (reference)
Atypical antipsychotics only 35 280 0.28 (0.19–0.44) 0.48 (0.29–0.80)
Concomitant use of typical and 

atypical antipsychotics
15 78 0.48 (0.26–0.89) 0.51 (0.23–1.16)

Table 3  Results of sensitivity analysis regarding the risk comparison of gastrointestinal perforation and intestinal obstruction between atypical 
and typical antipsychotics on the different exposure definitions

OR, crude odds ratio: aOR, adjusted odds ratio: CI, confidence interval
a Estimated using a conditional logistic regression model
b Variables for adjustment: number of prescribed antipsychotics from  t0 to 1 day before the index date, and a category of average daily prescribed 
doses converted as a dose of chlorpromazine from  t0 to 1 day before the index date, concomitant drugs during 30 days before the index date, his-
tory of abdominal surgery before the index date

A timing to confirm the type of antipsy-
chotics Exposure group Cases Controls ORa (95% CI) aORa,b (95% CI)

From 7 to 1 day before the index date 
(7-day period)

Typical antipsychotics only 191 553 1.00 (reference) 1.00 (reference)
Atypical antipsychotics only 35 278 0.29 (0.19–0.44) 0.49 (0.30–0.80)
Concomitant use of typical and atypical 

antipsychotics
15 81 0.46 (0.25–0.85) 0.47 (0.21–1.04)

From 14 to 1 day before the index date (14-
day period)

Typical antipsychotics only 190 553 1.00 (reference) 1.00 (reference)
Atypical antipsychotics only 34 273 0.28 (0.18–0.43) 0.48 (0.29–0.80)
Concomitant use of typical and atypical 

antipsychotics
17 86 0.50 (0.28–0.90) 0.55 (0.26–1.17)

From 30 to 1 day before the index date (30-
day period)

Typical antipsychotics only 187 550 1.00 (reference) 1.00 (reference)
Atypical antipsychotics only 34 266 0.29 (0.19–0.45) 0.52 (0.31–0.86)
Concomitant use of typical and atypical 

antipsychotics
20 96 0.52 (0.30–0.90) 0.45 (0.21–0.95)

From 60 to 1 day before the index date (60-
day period)

Typical antipsychotics only 185 549 1.00 (reference) 1.00 (reference)
Atypical antipsychotics only 33 260 0.29 (0.19–0.45) 0.53 (0.32–0.88)
Concomitant use of typical and atypical 

antipsychotics
23 103 0.57 (0.34–0.95) 0.48 (0.23–1.00)
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effects may differ among antipsychotic drugs [3–5]. Par-
ticularly, the lack of patients with clozapine, categorized 
as an atypical antipsychotic in this study and known to 
have a higher risk of gastrointestinal dysfunction, may 
contribute to the results of this study. The lack of patients 
taking clozapine could be due to strict regulations in pre-
scribing this drug, called the Clozaril Patient Monitoring 
Service (CPMS), which limits medical institutions that 
can prescribe clozapine for careful monitoring of serious 
adverse events such as agranulocytosis [16]. Conversely, 
the risk differences among atypical antipsychotics could 
not be sufficiently evaluated in this study because of the 
limited number of patients or no patients with monother-
apy, although the ORs for patients receiving monotherapy 
with risperidone, quetiapine, olanzapine, and aripiprazole 
were consistently lower than 1.00, suggesting no major dif-
ferences in the risk of gastrointestinal dysfunction among 
these antipsychotics. The absence of patients taking brex-
piprazole in this study could have resulted from the shorter 
study period (only 8 months) for this drug, which was 
marketed in Japan in April 2018.

The strength of this study was the use of the validated 
outcome definitions for gastrointestinal perforation and 
intestinal obstruction [11] as well as utilizing real-world 
data from the MID-NET®, a reliable database [6, 7]. How-
ever, as a limitation, we targeted patients who were pre-
scribed atypical or typical antipsychotics during the study 
period regardless of their disease. Thus, the results may 
have been affected by other potential confounders, such as 
disease severity and concomitant drugs, which were not 
considered in this study.

The PMDA conducted a safety assessment of the risk of 
gastrointestinal dysfunction associated with atypical antip-
sychotics based on the study results and other information, 
including case reports and related literature, and concluded 
that no additional safety measures for atypical antipsychotics 
are required at present.

Conclusion

The risks of gastrointestinal perforation and intestinal 
obstruction in patients prescribed atypical antipsychotics 
were significantly lower than those in patients prescribed 
typical antipsychotics. This should be considered in the 
choice of antipsychotics in clinical practice in terms of the 
proper use of such drugs.
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