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INTRODUCTION

Given societal aging, the increasing incidence of aspiration 
pneumonia requires close attention. More than 40,000 peo-
ple died from aspiration pneumonia in 2020 in Japan, approx-
imately three times the number of deaths from breast cancer 
and almost the same as those attributable to gastric cancer.1) 
Therefore, identification of the risk factor of aspiration pneu-
monia is important to prevent the development of aspiration 
pneumonia. Aspiration pneumonia is understood to be caused 
by inflammation and lung tissue damage caused by the aspi-
ration of food, bacteria in the oral cavity, or stomach fluid, 
which is associated with frailty and sarcopenia.2,3) Besides old-
er age, sex, dehydration, and dementia have been identified as 
risk factors for aspiration pneumonia.4–6)

Psychopharmaceuticals are known to induce dysphagia,7,8) 
and antipsychotics are reported to increase the risk of aspira-
tion pneumonia.9) However, the relationship between the use 
of anxiolytics and the development of aspiration pneumo-
nia is not sufficiently understood. To alert healthcare profes-
sionals about adverse drug reactions (ADRs) by providing 
them with the relevant information is important for the pre-
vention and early detection of ADRs. Therefore, accumula-
tion of information on the possibility of aspiration pneumonia 
is expected to be useful for the prevention and early detection 
of drug-induced aspiration pneumonia. Hence, in this study, 
we investigated the possibility of anxiolytic-induced aspira-

tion pneumonia by using data from the Japanese Adverse Drug 
Event Report (JADER) database. Furthermore, we investigat-
ed the description of the possibility of aspiration pneumonia in 
package inserts and risk management plans (RMPs), which are 
typical drug information sources in Japan.

MATERIALS AND METHODS

Database Source Used in the Analysis   Adverse drug event 
reports in the JADER database were downloaded from the 
Pharmaceuticals and Medical Devices Agency (PMDA) web-
site (http://www.info.pmda.jp; May 7, 2021). Overall, 678,913 
cases reported to the PMDA from the first quarter of 2004 to 
the fourth quarter of 2020 were included. The JADER data con-
sist of four tables: “Demo,” containing the case list; “Drug,” 
containing drugs used in the cases; “Reac,” listing ADRs 
reported in the cases; and “Hist,” showing primary diseases in 
the cases. The “Demo,” “Drug,” and “Reac” tables were used in 
this study. Descriptive notations for age (e.g., infant and elder-
ly) are included in the JADER database; “infants” and “the 
elderly” were calculated as individuals aged less than 10 years 
and unknown, respectively in this study.

Analysis of the Possibility of Developing Anxiolytic-Induced 
Aspiration Pneumonia   Aspiration pneumonia was detected 
using the Preferred Term in MedDRA/J Ver. 24.0: “PT10035669/
aspiration pneumonia.” The association between each drug 
reported as the cause and the development of aspiration pneu-
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monia was analyzed using the reporting odds ratio (ROR), a 
typical signal detection procedure, as described below.

a: cases that belonged to the group identified as having anxiolytic- 
induced aspiration pneumonia; b: cases that did not belong to 
the group but were identified as having aspiration pneumo-
nia; c: cases that belonged to the group and were not identi-
fied as having aspiration pneumonia; and d: cases that did not 
belong to the group and were not identified as having aspira-
tion pneumonia. Detection of a signal for an ADR was defined 
as a 95% confidence interval (95% CI) lower limit higher than 
1.00, according to previous reports. 10)

Anxiolytic drugs were defined using the ATC classifica-
tion provided by the WHO (https://www.whocc.no/atc_ddd_
index/), and the following 16 drugs from among those mar-
keted in Japan were included in the analysis: diazepam, 
chlordiazepoxide, medazepam, potassium clorazepate, loraze-
pam, bromazepam, clobazam, alprazolam, fludiazepam, ethyl 
loflazepate, etizolam, clotiazepam, cloxazolam, tofisopam, 
hydroxyzine hydrochloride, and hydroxyzine pamoate. The 
relationship between the development of aspiration pneumo-
nia and individual anxiolytics were analyzed for diazepam, 
lorazepam, bromazepam, clobazam, alprazolam, ethyl loflaze-
pate, etizolam, and cloxazolam; these were the drugs associat-
ed with the development of aspiration pneumonia reported in 
the dataset used in this study. Descriptions of aspiration pneu-
monia in package inserts or RMPs (e.g., aspiration pneumo-
nia, deglutition disorder) were investigated using drug brand 
names (last reference date: February 19, 2022).

RESULTS AND DISCUSSION

The total number of JADER reports was 678,913, and the 
number of reported aspiration pneumonia cases was 2,200. 
The ROR of the 16 drugs categorized as anxiolytics based on 
the ATC classification was 3.2 (95% CI: 2.5–4.1), and the low-
er limit of the 95% CI was > 1 (Table 1). This result showed 

that the adverse event signals associated with the development 
of aspiration pneumonia were related to anxiolytics. The char-
acteristics of the reported cases of anxiolytic-induced aspi-
ration pneumonia are shown in Table 2. We found that male 
patients tended to report ADRs more frequently than did 
female patients. This result may be attributed to the fact that 
aspiration pneumonia is more likely to develop in men than in 
women.4) On the other hand, the ages of the patients with anxi-
olytic-induced aspiration pneumonia reported in the JADER 
database varied widely. Epidemiological studies have identi-
fied older age as a risk factor for the development of aspiration 
pneumonia.6) Because the findings of this study indicate that 
anxiolytic-induced aspiration pneumonia may not be limited 
to the elderly, further investigation is warranted in this regard. 
Table 3 shows the ROR and 95% CI for each anxiolytic asso-
ciated with cases that belonged to the group identified as hav-
ing aspiration pneumonia. The RORs (with 95% CIs in paren-
theses) for diazepam, lorazepam, bromazepam, clobazam, 
alprazolam, ethyl loflazepate, etizolam, and cloxazolam were 
2.6 (1.3–5.1), 5.8 (3.1–10.9), 8.5 (5.0–14.4), 10.9 (6.0–20.0), 
2.6 (1.3–5.2), 6.3 (3.4–11.8), 2.4 (1.5–4.0), and 3.2 (0.4–22.8), 
respectively. These results indicate that adverse event signals 
for the development of aspiration pneumonia were detected 
among the anxiolytics reported in cases of aspiration pneumo-
nia, except for cloxazolam. All drugs for which a signal for 
the development of aspiration pneumonia was detected in this 

Table 1.   �The Possibility of Anxiolytic-Induced Aspiration Pneumonia by 
Anxiolytics

Drug category 
(ATC code)

Drug 
number

Reported 
AP cases

Total  
cases ROR 95% CI

Anxiolytics 
(N05B) 16 61 6,056 3.2 2.5–4.1

AP: aspiration pneumonitis

Table 2.   �Characteristics of the Reported Cases of Anxiolytic-Induced 
Aspiration Pneumonia

Number and percentage of reported case
a) Sex

Male 33 54.1%
Female 24 39.3%
Unknown 4 6.6%
Overall 61 100.0%

b) Age (years)
0–9 5 8.2%
10–19 1 1.6%
20–29 9 14.8%
30–39 8 13.1%
40–49 11 18.0%
50–59 8 13.1%
60–69 9 14.8%
70–79 3 4.9%
80+ 4 6.6%
Unknown 3 4.9%
Overall 61 100.0%

Table 3.   The Possibility of Anxiolytic-Induced Aspiration Pneumonia by Each Anxiolytic

ATC code Drug Subcategory Reported  
AP cases Total cases ROR 95% CI

Mention of the possibility on AP
Package insert RMP

N05BA01 Diazepam BZD 8 971 2.6 1.3–5.1 NO N/A
N05BA06 Lorazepam BZD 10 540 5.8 3.1–10.9 NO N/A
N05BA08 Bromazepam BZD 14 525 8.5 5.0–14.4 NO N/A
N05BA09 Clobazam BZD 11 322 10.9 6.0–20.0 YES N/A
N05BA12 Alprazolam BZD 8 968 2.6 1.3–5.2 NO N/A
N05BA18 Ethyl loflazepate BZD 10 499 6.3 3.4–11.8 NO N/A
N05BA19 Etizolam BZD 16 2,056 2.4 1.5–4.0 NO N/A
N05BA22 Cloxazolam BZD 1 98 3.2 0.4–22.8 NO N/A
AP: aspiration pneumonitis, RMP: risk management plan, BZD: benzodiazepine derivatives (N05BA), N/A: not applicable
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study were benzodiazepines. Benzodiazepines are known to 
have muscle relaxant effects via the gamma-aminobutyric acid 
(GABA)A receptor, and diazepam significantly inhibited swal-
lowing evoked by mechanical, chemical, and electrical stim-
ulation without respiratory depression in anesthetized rats.11) 
In addition, the negative effects of benzodiazepines on muscle 
relaxation (e.g., worsening of myasthenia gravis) are described 
in the package inserts of the drugs investigated in this study. 
Though the causes of the development of pneumonia were 
not distinguished, epidemiological studies have also shown 
an association between benzodiazepines and the development 
of pneumonia (e.g., viral pneumonia, pneumococcal pneumo-
nia and aspiration pneumonia).12) This evidence supports this 
study’s finding that anxiolytics are associated with the devel-
opment of aspiration pneumonia.

This study has several limitations. First, because the popu-
lation of patients taking these drugs is unknown, the data accu-
mulated in the JADER database cannot be used to examine the 
frequency of ADRs. In addition, the effects of anxiolytics oth-
er than benzodiazepines (e.g., hydroxyzine hydrochloride) 
were not examined in detail in this study because of a lack 
of reports, and the effect of concomitant drugs (e.g., antip-
sychotics or sleeping pills) were not considered in this study 
due to the small sample size of cases. Further clinical studies 
that overcome the above research limitations would be need-
ed for the complete determination of the relationship between 
anxiolytic usage and the development of aspiration pneumo-
nia. However, drug information on the possibility of aspiration 
pneumonia development was only listed in the package insert 
of clobazam and was missing from those of most anxiolytics 
for which signals were detected in this study. Furthermore, 
RMPs were not prepared for any of these drugs (Table 3). The 
findings of this study may highlight the necessity of provid-
ing information on aspiration pneumonia caused by anxiolyt-
ics to healthcare professionals based on real-world clinical 
big data. As society ages, the number of patients with aspira-
tion pneumonia is expected to increase further, and there is an 
urgent need to identify the factors that cause aspiration pneu-
monia to develop and worsen. The results of this study would 
indicate the necessity of considering the inclusion of appro-
priate information on the possibility of aspiration pneumonia 
development in drug package inserts and RMPs. This would 

be helpful for alerting healthcare professionals regarding the 
possibility of anxiolytic-induced aspiration pneumonia.
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