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Abstract

Objective: To assess the patterns of adverse event reports including long-acting
benzodiazepines compared with short-acting. Methods: Among the individual
case safety reports (ICSRs) reported to KIDS-KAERS database (KIDS-KD) between
2016 and 2020, reports for benzodiazepines were selected. Benzodiazepines
were categorized into two groups (long-acting and short-acting) based on their
elimination half-life of 24 hours. We compared distribution of reported adverse
events following long-acting compared by short-acting benzodiazepines. For
comparing patterns of reported adverse events, we adopted the criteria of signal
detection: proportional reporting ratio (PRR, PRR = 2, cases = 3, x* = 4), reporting
odds ratio (ROR, ROR = 2, cases = 3, x* = 4), and log of information component
(IC, IC_low > 0). Results: Among the total of 3,047,435 ICSRs in the KIDS-KD, the
number of ICSRs for long-acting benzodiazepines users was 9,490 (0.3%) and short-
acting benzodiazepines users was 21179 (0.7%). The average age was 59 years old.
The number of patients aged over 65 years old for long-acting and short-acting
benzodiazepines was 3,687 (38.9%) and 7,953 (37.6%), respectively. Adverse events
such as delusion (PRR, 2.8), gait abnormal (PRR, 2.6), hypotonia (PRR, 2.6), migraine
(PRR, 5.6), or else were reported significantly higher in long-acting benzodiazepines.
Conclusion: We confirmed that adverse events including gait abnormal and
delusion showed higher reporting ratios in long-acting benzodiazepines compared
with short-acting benzodiazepines. Therefore, caution is required when using long-
acting benzodiazepines. (PeRM 2023;15:51-61)

Key Words: Benzodiazepines; Half-life; Drug-related side effects and adverse
reactions
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1. X2} IIC At S
2 A= 2016-20201ANK] eh=o|oFF Q2| ¥ (Korea Institute of Drug Safety and Risk
Management, KlDS)O' O|FZ 0| AFAIR| 2 T A| Al (Korea Adverse Event Reporting System,
KAERS)Oll 210l JHEo| A 2 1 (Individual Case Safety Reports, ICSRs)E 24{0| 7ts¢t HEHZ

HE3t o| B R AR H N A XHE (KIDS-KAERS Database, KIDS-KD)E &86t0{ 2448 #nQr4tg 1t

ﬂll

KIDS-KD= KAERSOI| E 1=l O|2HE S0 CHst
[e]

— o
HeR ':)OI O|ROIX|= 232, 2ofF & B8 ’SE SOl thet s
Al

— =1

|
FEE|0f UL 2ol HEHE anatomical therapeutlc chemical classification system (ATC)ZE
2 2SI on, O| AR HEE MH 27| (World Health Organization, WHO)2| S4f2} HL|E{Z] Al
E{(Uppsala Monitoring Centre)0i|A| 7o WHO-Adverse Reaction Terminology (WHO-ART)
2 AFRBIULCE'™ WHO-ARTE= QIX|2| J|2HH|(System-Organ Class, SOC)E A|ZO 2 sH= HEHQI 1
X2 0|20{H Qlony, 2 91710{ M= WHO-ARTS| preferred term (PT)2 &&3QiLC}."”

= AFOIM AL HIZCIOFHT 2 ATC EF0IA 2 (NO3AE), 22 2eH(NO5BA), Z|HEIFH|
(NO5CD)Ol| £3IAUCM,™ BHID|9F 24A12F O] 401 FIIZHE MHM|F BH7 |2k 24412t D|gHol L2 X|

Table 1 List of benzodiazepines in study

Classification Substance name ATC code

Long-acting Chlordiazepoxide NO5BA
Clobazam NO5BA
Clonazepam NO3AE
Diazepam NO5BA
Ethyl Loflazepate NO5BA
Flurazepam NO5CD
Nordazepam NO5BA
Flunitrazepam NO5CD

Short-acting Alprazolam NO5BA
Bromazepam NO5BA
Clotiazepam NO5BA
Etizolam NO5BA
Lorazepam NO5BA
Midazolam NO5CD
Tofisopam NO5BA
Triazolam NO5CD
Lormetazepam NO5CD
Temazepam NO5CD

ATC, Anatomical Therapeutic Chemical Classification System.
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k’éioﬂ*‘l RE YA £ HECOMIT AL OF 2F SAH L= |2l Xt0|E ERACHTable 2).

on

Adverse event reports in 2016-2020
(No. of ICSRs = 3,916,987)

Exclusion criteria
1) Invalidation of reporting
(No. of ICSRs=14,490)
2) Duplicate reporting
(No. of ICSRs=612,603)
3) No adverse events reported
(No. of ICSRs=242 459)

Adverse event reports in 2016-2020
(No. of ICSRs = 3,047 ,435)

Long-acting benzodiazepines adverse Short-acting benzodiazepines adverse
event reports event reports
(No. of ICSRs = 9,490) (No. of ICSRs =21,179)

*ICSRs: Individual Case Safety Reports

Fig. 1 Flow diagram for selection of individual case safety reports (ICSRs) of long-
acting and short-acting benzodiazepines.
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Table 2 Characteristics of spontaneously reported individual case safety reports for

benzodiazepines

Long-acting

Short-acting

benzodiazepines benzodiazepines

Characteristics (N = 9,490) (N=21179) p-value
N (%) N (%)
Age (years)
Mean = SD 56.8 +18.0 570178

Age group <.01
< 39years old 1,767 (18.6) 3,512 (16.6)

40-64 years old 4,036 (42.5) 9,714 (45.9)
2 65 years old 3,687 (38.9) 7,953 (37.6)

Sex <.01
Male 3,378 (35.6) 9,196 (43.4)

Female 6,112 (64.4) 11,983 (56.6)

Classification of drugs <.01
Suspected 4,431 (46.7) 9,229 (43.6)
Concomitant 5,059 (53.3) 11,949 (56.4)
Interaction 0(0) 1(0)

Serious adverse event 1,233 (13.0) 3,329 (15.7) <.01
Significant disability/Incapacity 6 (0.1) 10 (0.1)
Congenital anomalies 2(0) 0(0)

Life threatening 73(0.8) 234 (11)

Dead 102 (1.1) 385 (1.8)

Hospitalization or extension of 784 (8.3) 2,057 (9.7)
hospitalization period

Other important medical event 610 (6.4) 1,779 (8.4)

Reporting year <.01
2016 1,905 (20.1) 4,325 (20.4)

2017 2,293 (24.2) 4,797 (22.7)
2018 1,725 (18.2) 4139 (19.5)
2019 1,642 (17.3) 3,440 (16.2)
2020 1,925 (20.3) 4,478 (21.1)

Original reporter 9,050 20,331 <.01
Doctor 3,895 (43.0) 9,561 (47.0)
Pharmacist 3,346 (37.0) 4,011 (19.7)

Nurse 1,404 (15.5) 5,534 (27.2)
Consumer 305 (3.4) 459 (2.3)
Others 53(0.6) 729 (3.6)
Other medical experts 47 (0.5) 37(0.2)
Lawyer 0(0) 0(0)

Reporter information <.01
Regional PV Center 5,534 (58.3) 11,307 (53.4)
Manufacturer (including importers) 3,840 (40.5) 9,612 (45.4)

Medical institution 67 (0.8) 194 (0.9)
Pharmacy 0(0) 0(0)
Public health center 0(0) 0(0)
Consumer 36 (0.4) 45 (0.2)
Others 13 (0.1) 21(0.1)

*% denotes the proportion of the number of ICSRs of long-/short-acting benzodiazepines to the total number

of long-/short-acting benzodiazepines ICSRs during 2016-2020, respectively.
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LICHTable 4).

E0Y 24 Ao Qoo ot DT2MAUZ HMEI O JAIHE SOCEE HTHEM T3 I TXRAFH

Table 3 Frequency of reported system organ class in long-acting and short-acting
benzodiazepines

Long-acting Short-acting

System organ class (N =9,490) (%) (N = 21179) (%)’ p-value

Psychiatric disorders 2,014 (21.2) 3,777 (17.8) <.01
Gastro-intestinal system disorders 1,818 (19.2) 3,929 (18.6) <.01
Central & peripheral nervous system disorders 1,652 (17.4) 3,634 (17.2) <.01
Body as a whole - general disorders 841(8.9) 2,321 (11.0) <.01
Skin and appendages disorders 773 (8.) 1,429 (6.7) <.01
Respiratory system disorders 472 (5.0) 1,575 (7.4) <.01
Metabolic and nutritional disorders 271(2.9) 581(2.7) <.01
Urinary system disorders 268 (2.8) 443 (21) <.01
Musculo-skeletal system disorders 217 (2.3) 445 (21) 0.57
Secondary terms - events 165 (1.7) 279 (1.3) <.01
Cardiovascular disorders, general 134 (1.4) 606 (2.9) <.01
Liver and biliary system disorders 118 (1.2) 259 (1.2) <.01
Vision disorders 110 (1.2) 163 (0.8) <.01
White cell and RES* disorders 85(0.9) 319 (1.5) <.01
Heart rate and rhythm disorders 83(0.9) 308 (1.5) <.01
Application site disorders 65 (0.7) 138 (0.7) <.01
Platelet, bleeding & clotting disorders 64 (0.7) 170 (0.8) <.01
Vascular (extracardiac) disorders 59 (0.6) 104 (0.5) 0.01
Reproductive disorders, female 54 (0.6) 96 (0.5) 0.33
Resistance mechanism disorders 45 (0.5) 156 (0.7) <.01
Hearing and vestibular disorders 36 (0.4) 54 (0.3) <.01
Red blood cell disorders 34 (0.4) 97 (0.5) <.01
Neoplasms 31(0.3) 84 (0.4) 0.09
Reproductive disorders, male 26 (0.3) 40 (0.2) <.01
Endocrine disorders 17 (0.2) 53(0.3) 0.05
Myo-, endo-, pericardial & valve disorders 17 (0.2) 66 (0.3) 012
Special senses other, disorders 11(0.1) 34(0.2) 0.64
Foetal disorders 5(0.1) 6 (0) 0.58
Neonatal and infancy disorders 2(0) 3(0) <.01
Poison specific terms 0(0) 2(0) 0.66
Autonomic nervous system disorders 1(0) 0(0) <.01

*% denotes the proportion of the number of AE of long-/short-acting benzodiazepines corresponding to
system organ class (SOC) to the total number of long-/short-acting benzodiazepines ICSRs during 2016-2020,
respectively.

https://doi.org/10.56142/perm.22.0017



PeR

58

e-jperm.org

Pharmacoepidemiology of
and Risk Management

55| X| §|153 M1%, 2023

d
THO
d
J
1

(o]
===
=
m
J

Table 4 Top 20 frequently reported adverse events in long-acting
and short-acting benzodiazepines

Adverse events benzlz)odnigzgg?:\ne% (%) benzsgc;)i;tz:;itr:rég (%)
Somnolence 986 (10.0) 1,298 (6.1)
Dizziness 720 (8.0) 1,232 (5.8)
Nausea 317 (3.0) 930 (4.4)
Constipation 300 (3.0) 508 (2.4)
Dyspepsia 250 (3.0) 426 (2.0)
Pruritus 242 (3.0) 405 (1.9)
Headache 236 (2.0) 514 (2.4)
Insomnia 229 (2.0) 459 (2.2)
Rash 224 (2.0) 373(1.8)
Mouth dry 216 (2.0) 319 (1.5)
Vomiting 184 (2.0) 459 (2.2)
Diarrhoea 158 (2.0) 332 (1.6)
Anxiety 107 (1.0) 292 (1.4)
Abdominal pain 106 (1.0) 254 (1.2)
Pharyngitis 102 (1.0) 187 (0.9)
Urticaria 98 (1.0) 255(1.2)
Asthenia 97 (1.0) 190 (0.9)
Tremor 97 (1.0) 155 (0.7)
Dyspnoea 89 (1.0) 435 (21)
Anorexia 87 (1.0) 215 (1.0)

*% denotes the proportion of the number of AEs of long-/short-acting benzodia-
zepines corresponding to preferred term (PT) to the total number of long-/short-
acting benzodiazepines ICSRs during 2016-2020, respectively.
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St 'SIOALLO]| HAEl S E-2AF2 2 A8 23 0tQ (labelled drug-drug interaction medication
error)’ 7t PRR, ROR, log IC2| 7|&& E5 PHESH= O A2 HAE[ACHTable 5).
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Table 5 Significant safety profiles of long-acting benzodiazepines compared with
short-acting benzodiazepines

Adverse Disproportionality analysis

events
System organ class and for long-/
preferred terms of WHO-ART code short-acting PRR  ROR ICys X2
benz_odia-
zepines*

Central & peripheral nervous system disorders

Gait abnormal 24/21 26 26 01 106

Hypotonia 40/35 26 26 02 176

Migraine 10/4 56 56 01 107

Vertigo 35/24 33 33 03 223
Psychiatric disorders

Delusion 19/15 28 28 01 9.9

Sleep disorder 47/48 22 22 02 153
Gastro-intestinal system disorders

Enteritis 12/4 67 67 02 145

Flatulence 2114 34 34 02 138

Saliva increased 43/40 24 24 02 170
Liver and biliary system disorders

Hepatic enzymes increased 27/24 25 25 01 11.6
Metabolic and nutritional disorders

Low density lipoprotein increased 6/1 134 134 00 98
Vascular (extracardiac) disorders

Flushing 20/18 25 25 00 84
Urinary System Disorders

Face Oedema 81/79 23 23 03 292
Body as a whole - general disorders

Infection tbc 7 156 156 01 120

Oedema generalised 72/66 24 25 03 292

Oedema peripheral 54/59 20 21 02 151
Secondary terms - events

Labelled drug-drug interaction medication error 1/3 82 82 03 149

PRR, proportional reporting ratio; ROR, reporting odds ratio; IC, information component.
*Number of drug-AE pairs.
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