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ABSTRACT

Background: This study was aimed to identify the safety signals of metoclopramide in Korea Adverse Event Reporting System
(KAERS) database by proportionality analysis methods. Methods: The study was conducted using Korea Institute of Drug Safety
and Risk Management-Korea Adverse Event Reporting System Database (KIDS-KD) reported from January 2013 to December
2017 through KAERS. Signals of metoclopramide that satisfied the data-mining indices of proportional reporting ratio (PRR),
reporting odds ratio (ROR) and information component (IC) were defined. The detected signals were checked whether they included
in drug labels in the Ministry of Food and Drug Safety (MFDS), U.S. Food and Drug Administration (FDA) and Micromedex®.
Results: A total number of drug AE reports associated with all drugs of data in this study was 2,665,429. Among them, the number of
AE reports associated with metoclopramide was 22,583. Forty-two meaningful signals of metoclopramide were detected that
satisfied with the criteria of data-mining indicies. Especially neurological signals including extrapyramidal reactions, represented in
the safety letter of regulatory agencies were identified in this study. Conclusion: Neurological signals of metoclopramide including
extrapyramidal reactions were detected. It is believed that this search for signals can contribute to ensuring safety in the use of
metoclopramide.

KEYWORDS: Adverse event, korea adverse event reporting system (KAERS), metoclopramide, proportionality analysis, signal
detection
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Table 1. Definition and signal detection criteria of data-mining indices

Indices Definition Criteria for signal detection
PRR (Proportional Reporting Ratio) {A/(A+B)}/{C/(C+D)} PRR 22, Chi-squared >4, A >3
ROR (Reporting Odds Ratio) (A/B)/(C/D) ROR 22, Chi-squared >4, A =3

IC (Information Component)

Log,P(AE, drug) / P(AE)P(drug)

Specific adverse event

Specific drug
All other drugs

A
C

Under limit of 95% confidence interval >0

All other adverse event

Table 2. Characteristics of adverse event reports on metoclopramide and all other drugs from 2013 to 2017

Characteristics Metoclopramide All other drugs p-value”
Sex Male 9,268 (41.04%) 1,125,473 (42.59%) <0.0001
Female 13,315 (58.96%) 1,517,373 (57.41%)
Age group (year) <1 15 (0.07%) 23,889 (0.90%) <0.0001
1~17 345 (1.53%) 97,894 (3.70%)
18~64 16,377 (72.52%) 1,681,419 (63.62%)
>65 5,846 (25.89%) 839,628 (31.77%)
Year 2013 7,038 (31.17%) 496,450 (18.78%) <0.0001
2014 4,906 (21.72%) 538,876 (20.39%)
2015 3,773 (16.71%) 495,996 (18.77%)
2016 3,400 (15.06%) 539,176 (20.40%)
2017 3,466 (15.35%) 572,348 (21.66%)
*Chi-square test
Table 3. Overall adverse events in metoclopramide by age group and year
Age group (year) 2013 2014 2015 2016 2017
<1 14(93.3%) 0(0.0%) 1(6.7%) 0(0.0%) 0(0.0%)
1-17 104(30.1%) 71(20.6%) 54(15.7%) 66(19.1%) 50(14.5%)
18-64 5,318(32.5%) 3,533(21.6%) 2,479(15.1%) 2,458(15.0%) 2,589(15.8%)
> 65 1,602(27.4%) 1,302(22.3%) 1,239(21.2%) 876(15.0%) 827(14.1%)
724 Il_|- 34571(1.53%), 18-644; 16,37773(72.52%), 6541 ©]4; 5,84671

1, ATChARISl AR U UM SN
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Metoclopramidedl] 2]+ oAl E 7 Ee Ao = Hyg &
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(Table 3).
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Table 4, Signal detection of metoclopramide

Drug label / information

Adverse events Number of reports PRR ROR  IC95% LCI
MFDS  FDA  Micromedex®
Extrapyramidal disorder 833 53.98 56.01 5.10 Y Y Y
Chest pain 609 2.34 237 1.09 Y N Y
Anxiety 479 9.15 9.33 2.96 Y Y Y
Agitation 292 25.58 25.90 422 Y Y Y
Sweating increased 289 2.13 2.15 091 Y Y Y
Nervousness 228 8.49 8.57 2.81 Y Y Y
Agranulocytosis 159 223 2.24 0.92 Y Y Y
Mucositis nos 113 2.54 2.55 1.07 N N N
Hiccup 108 222 222 0.87 N N N
Hyperkinesia 93 4.57 4.59 1.86 Y N N
Neuropathy 92 2.38 2.38 0.95 N N N
Dyskinesia 47 5.26 527 1.95 Y Y Y
Convulsions 41 2.55 2.55 091 Y Y Y
Hypoproteinemia 36 2.07 2.07 0.59 N N N
Dysesthesia 29 2.08 2.09 0.56 Y N Y
Paralysis 24 2.04 2.05 0.49 Y N N
Hypertonia 22 2.04 2.05 0.47 Y Y Y
Hypomagnesaemia 22 222 222 0.59 N N N
Hypophosphatasemia 19 2.15 2.15 0.51 N N N
Dystonia 18 248 2.49 0.70 Y Y Y
Tenesmus 17 2.30 2.30 0.58 N N N
Thrombophlebitis deep 17 4.10 4.10 1.39 N N N
Thinking abnormal 16 2.60 2.60 0.74 N Y Y
Hyperpyrexia 16 2.89 2.90 0.89 Y Y Y
Lymphoedema 13 3.24 3.25 0.99 N N N
Torticollis 12 2.97 2.97 0.85 Y Y Y
Aphasia 11 2.49 2.50 0.58 Y Y N
Tongue paralysis 11 3.05 3.05 0.86 N N N
Muscle contractions involuntary 9 2.65 2.65 0.61 Y Y Y
Herpes nos 9 2.83 2.83 0.70 N N N
Oculogyric crisis 8 4.24 4.24 1.23 Y Y Y
LDH increased 8 2.04 2.04 0.21 N N N
Thrombocythemia 7 2.17 2.17 0.26 N N N
Procedural site reaction 7 2.41 2.41 0.41 Y N N
Fluid overload 6 2.44 2.44 0.38 Y Y Y
Depersonalization 5 3.29 329 0.75 N N N
Dyskinesia tardive 5 8.87 8.87 2.07 Y Y Y
Concentration impaired 5 2.58 2.58 0.41 N Y Y
Malnutrition 5 3.61 3.61 0.88 N N N
Colitis ulcerative aggravated 4 2.72 2.72 0.43 N N N
Onycholysis 3 3.05 3.05 0.52 N N N
Bradykinesia 3 7.80 7.80 1.77 Y Y Y

PRR; Proportional reporting ratio, ROR; Reporting odds ratio; IC; Information component, LCI; Lower confidence intervals, MFDS; Ministry
Food and Drug Safety



126 / Korean J Clin Pharm, Vol. 33, No. 2, 2023

2. Metoclopramide 2| A0t2| M=

2013-20173, & 5137 B 315 metoclopramide?] ©]4A1|
= % 22,5837101%1aL, 71 T 4270 9) Avpe) g R} EAE AT
(Table 4). L F W% = 7} B2 4] oAl 7)) vl B e 5
A 2] 2ol (extrapyramidal disorder), 71 5% (chest pain),
E-H(anxiety), Z=Z(agitation), & 57 }H(sweating increased)$}
o} oF= 7L ARl Z1A1HA] ek AriARe 1870
A= (mucositis nos), B4 (hiccup), 21735 (nervousness),
A EF:(hypoproteinemia), 9} 14|48 5(hypomagnesaemia)
Soldth

1w

£ Ao A= 20133014 20179 537k} =) AP of
E A RS dHolE mleld 7HE A8sto
metoclopramide?] AvlE] AR E 427) ©R|gh o, o] F Algh
|7k Al ARV Forkar B oo He Z|RjE o] A eF
SR A] B2 oA 18 WS =EFTh

MetoclopramideE AH&-& o, 21734 2 &a} A E o)A}
gloll thgh Fo|7F Basitt. 7P thER Haud FAH =
Zoll(extrapyramidal disorder)?} 53| 2] 7ol S/l Eglx
= A9 505 (Dyskinesia tardive), BIAPHE 5 4
Z(Muscle contraction involuntary) 52 X3 a4t HAF-E0]
A] metoclopramides} 13} BA 7} Sl Aoz HrHE A0
o] E A9 B} Abel] HaLse A&H ) Ao}
FANME AN SFZN7} Sdshs Zo] B!
olyg M-S 13l EMA, FDA 5 74171314 metoclo-
pramide Aol WE FA|L|ZANE L8t AAFA Fof vt
Aol thgh obAd X3S W) 141D

MetoclopramideZ} 7143l e 2 7|-A] A FHS
WA ATES 5T 4 k. Metoclopramide= &
S St T3 A8AY =9 D2 8AE A
gogx 3o B FES MRSk AT gt D2 7849

==

2 o

[e]
A go] HEFNFL TR AR £4Y Hol 5o A
3} pelo] e 4 ATk ARBFE A2 £5 1) A
ohe 2T 5 ok AP A5H AY, BN 5
W2t olg 5o ZHL Lk

o
2013 kA3 XS o] % metoclopramided] oA HAY
A7} Sobxl As B AqtellA gl 4 AL, o= Hd
’d Ak 5E ©]F metoclopramide®] #% 217} Holzl A
ol M2 Ao etk 2004-2010 7F 13 2Pk
Z8-H 71A]2~E)(Food and Drug Administration adverse event
reporting system, FAERS)S ©]83t A72A¥E nigloz
20094 FDAOIA = metoclopramide®] AFE-HS Zo|=5 A
AT 2011 1290014 20159 12€ AFo] metoclopramide

of thgk 40,730,545 319] AR AN7HL HFARE
g Aol w2, A Agto] 3N A% A
7} 2433 (policy: —531,543; p-value<0.01), 1 Fof 7]
L& FA}ghol| = B 15}l (before safety issues: 4.28-4.94 days;
after safety issues: 2.55-3.78 days; p-value: 0.09) |53} 45=2]
FAR= FAZFCE FosHA T (policy: —1.32, p-
value<0.01, after safety issues: —0.05; p-value<0.01).'®

# A7= KAERS databaseZ ©]-83F 13 @3 2 714
SHAIE 7FA L ok WA KAERS H|oJB& AP Kl Al
9 dolelz, SHAAY B} 2z AAS) A8 ok}
go] 79 Rago] AHoez XN, AuhdEs itk
5 5 Yu7|BeM e Y A Bl HEE 5 e ol
At e 79 Bargo] FiFoR ws 4 Qlo] Ha Bl
o 7} k. g A H AR R A4S vl A
metoclopramide®] A% A<= 244l o] Apo] & Q13 Ax 7
A viAE 4 ot

B Ao A= metoclopramide?] 2FE oAl W 2w}
YHRE gt A 73] B AT AT
FA 2N B AT ARINE 7P =& HIES B,
FA L2l GO0 Hole AAEA Hgso] Antel
Hell 3= AL I olzfst Anje]gr g4 A+
AE &3l metoclopramide®] g oFF ARG 7]
FAE Ao AHh

Ay M

ol

OI HAI'

=
oS

AR B =o] W8T ddsto] 1 ojudl olsi s

2 ATe IHATAG olFIRIZIZRTIRATY] A
A (NRF-2018R1D1A1B07050267) 2 =AT7AH 4
A FHE21 AFF (@A BK21 A0 E A Aol
TH5199990614732).

it
rok

k=

1. Albibi R, McCallum RW. Metoclopramide: Pharmacology and
Clinical application. Ann Intern Med 1983;98(1):86-95.

2. Junqueira DR, Bennett D, Huh SY, Fahrbach K, Neupane B, Betts
M. Risk of Adverse Events Associated with Domperidone and
Metoclopramide in Gastroparesis: Systematic Review and Meta-
analysis. Drugs R D 2023;23(1):1-20.

3. European Medicines Agency. European Medicines Agency
recommends changes to the use of metoclopramide. Available from:
https://www.ema.europa.eu/en/news/european-medicines-agency-



10.

11.

S FF A HIAUALE S o] SR v EF R | =0 o A AvlE| g R =2 /127

recommends-changes-use-metoclopramide. Accessed March 7,
2023.

. The Ministry of Food and Drug Administration. Pharmaceutical

integrated information system. Available from: https://nedrug.mfds.
go.kr/searchDrug. Accessed April 22, 2023.

. Drugwatch. Reglan & Tardive Dyskinesia. Available from: https://

www.drugwatch.com/reglan/. Accessed June 22, 2023.

. U.S Food and Drug Administration. FDA online label repository.

Available from: https://labels.fda.gov/. Accessed March 8, 2023.

. Micromedex. Micromedex system database. Available from: https://

www.micromedexsolutions.com/home/dispatch. Accessed March 8,
2023.

. Baek J-W, Yang BR, Choi S, Shin K-H. Signal Detection for

Adverse Events of Finasteride Using Korea Adverse Event
Reporting System (KAERS) Database. KJCP 2021;31(4):324-31.

. Jang M-G, Gu H-J, Kim J, Shin K-H. Signal detection for adverse

event of varenicline in Korea Adverse Event Reporting System.
KJICP 2022;32(1):1-7.

Miller LG Jankovic J. Metoclopramide-induced movement
disorders. Clinical findings with a review of the literature. Arch
Intern Med 1989;149(11):2486-92.

Yis U, Ozdemir D, Duman M, Unal N. Metoclopramide induced

12.

13.

14.

15.

16.

17.

18.

dystonia in children: two case reports. Eur J Emerg Med 2005;
12(3):117-9.

Moos DD, Hansen DJ. Metoclopramide and extrapyramidal
symptoms: a case report. J Perianesth Nurs 2008;23(5):292-9.
Mejia NI, Jankovic J. Metoclopramide-induced tardive dyskinesia in
an infant. Mov Disord 2005;20(1):86-9.

Lang L. FDA Calls for Boxed Warning for Metoclopramide.
Gastroenterology 2009;136:2039.

Ehrenpreis ED, Deepak P, Sifuentes H, Devi R, Du H, Leikin JB.
The Metoclopramide Black Box Warning for Tardive Dyskinesia:
Effect on Clinical Practice, Adverse Event Reporting, and
Prescription Drug Lawsuits. Am J Gastroenterol 2013;108(6):866-
72.

Surawski RJ, Quinn DK. Metoclopramide and Homicidal Ideation:
A Case Report and Literature Review. Psychosomatics 2011;52(5):
403-9.

Feldman EL, Callaghan BC, Pop-Busui R, er al. Diabetic
neuropathy. Nat Rev Dis Primers 2019;5(1):42.

Kim H, Suh HS. Effects of a Safety Letter on Metoclopramide Use
in Korea: An Interrupted Time-Series Analysis. Risk Manag Healthc
Policy 2020;13:1335-41.



