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Several good manufacturing practice (GMP) compliance issues and their associated quality problems that have been
revealed since 2020 have led to large-scale recalls and supply suspensions of drug products in Japan. This paper provides an
overview of the causes and countermeasures for supply disruptions of low-molecular-weight chemical pharmaceutical agents,
focusing on quality-related issues. A recent increase in the use of generic drugs emphasized the importance of strengthening
active pharmaceutical ingredient (API) supply chains and ensuring GMP compliance among drug manufacturers. In addition,
increasing recalls in the drug products of certain marketing authorization holders due to storage stability problems strongly
suggests the need to improve their development process considerably. Other measures to stabilize the supply of pharmaceuti-

cals, including increasing stockpiles of APIs, were also discussed.
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Table 1. Factors Affecting the Impact of Drug Supply Disruptions

Type of disease Impact of the disease on life and death
Irreversibility of disease progression
Effects on chemotherapy, surgery, efc.

Availability of alternative medicines and
alternative treatments

Impact of quality of life

Number of patients

Type of products ~ Production volume and share
Stock status
Shortage period
Availability of substitute products

Wiz, HEEENEIR TORRIZO R FHn
—FCTHREEIELTIE, AEROEEHRET A ML
DIENZHFRE LIFEEFEOHE L S 2F2 13,
A [ DB 7 R0 5 A PR O 2 MR D & e P
¥ RELCELT A, BEIIEHR VDY S 4 —
VIALARXARY 2R v 7 OREMIE) A 71, B
WO FEEFHEFEREERIIC LY RELE LD D
DEEZOLND.

3. EESFEODELER

EHRERAEEGON RIS A RBEHTEL, EffER
T EED CRRIE, ZEMHE OMERISAT R & 72
% 15 FOR TR E O R E L b2, fc D
JER ORI & 34 X D xRS HED Sz, R
MmO B LR L MA D2 BERETIT b, e
PHIRALED) A7 % I1EHA TS, R TOESE
AR, BANCH T A HEEOMINE, R TR
Ll & U7 Hlr i, R B o R N OV R S
OMEIZ X 2 omEEIZ X ) A U % (Table 2 and
Supplementary Table 2). JEIEAED K b [FkE 7% T
THESNG.

3-1. REOFTEHM  EIYEIC X 2 BE KD
DL OB, Hrd AL HT A~ S EHiiIC &
D RBEWEENFBVOP L WIGE, BEGHOA
JRIZO %D 5. fle LOREITOHB aa 7 1)1
AREHHEIL I I1E, FERE AR E L7 HEH
R E LILRA O T EIE &) KB AR A5 A
L7z W it o AR E I L 2 RABFRETD
HAGTEE 70 &L R B CHEML L 72K DSE U A 558 H°
H5b.

32. HZSER (A TIZ74 72 AMA) (CERA
UC-mEBE  #HATHRICBI)2G6MP R &£
BLE DB L AHHE OB IEIL, WeRICBIT 5 RS



Vol. 143, No. 2 (2023)

YAKUGAKU ZASSHI 141

Table 2. Cause of Prescription Drug Shortages

Category

Cause

Increasing demand

Increasing demand of products

Spreading of infectious disease
Good evaluation of new drugs and formulations
Shortage of competitive products

Decreasing supply

Quality-related GMP non-compliance

Technical

API and excipient supply
Withdrawal by management decision

Large-scale disasters, Infectious disease pandemic

Geographical Issues/Cyberattacks

Violations in process operations
Non-compliance of equipment and facilities
Malfunction of equipment/facilities
Response to new regulations

Stability problems

Increasing demands and supply disruptions
Increasing competition

Low price

Failure of equipments/facilities

Supply chain disruption

Supply chain disruption

System failure

AR DOERE LTI RE REE 2 EDTE
7o W ENTI A EMEIC L DB EORERD
AR HARC, HEOBERT TR O M #E D —
FICHEB L2212k ), ZHoME TR RIS
PAGE DA U7 Y KRR L B 2 FikIc L o8
ERFLERD A 7 ERIEEH L OB EERKE, R
RO SN DR E R 2 s, O

YTIAT ABEEOMERMEL L Tikbl b 2
D%, B X DImAIS, MOr L7 [
KX SNbELH 5. GMPEIZIZHET
BTOFNEOMLN & & D12, BE S N7z KEE % 72
SRR - IR L 2L YT L. EROS
AT, RASE ORI S M7 ISR 2 i
DEYLR, HEBUEM T, EHEIELS % &L
HEAEAL S 7219 e BRGEEHOMBEIZ &LV ¥
B EORNRE o 72FEHTORGDH b, EiE
FOEFEMDE L, RO RS o
W2 & BT RBPEED S OO—HIE, SEICHE
BB LMEN VW L EERTELEAICRY
ME,pOEEAL, [EBEFEIEGSRAME] LT
EMEDVTERTE S T TOR, 53 & G % fkit
SNDIEENEONLGEDH5H.

3-3. BfffEVRREEIC L S MERMRE B LRI
B2 7547 0 AMBEUSMNOERIZ X 54
EED, ERGAEZRITERE LTRE2EE
ED L. SIS ITHAMAYTEEIC X 2 S E L

FR&A, SIS ASREIRE R o [ E < Bk B O A 72
Sl BRI aWEEE L LIC, BEDE
B P AR FLPE 2 A 2 e O A A T
5. —HOFETIE, EEFTOAERT (F v/
T4 =) B KEN K AR OELR R Sk B4
FEOREYL, ZoOREMMIYHEIC X 2 BB
ENDLIENHDH. 10 ZDIENI, BEMNFERE
HE LCEASNMEO= O YT I VHOR
NEHZ &, Fr BN U CEEAFSE Ok I AR #E
RFEICLLIMMELEZES, ZZIXGENS. B
I LA O 72 FED B O — I FHA T 356
(2, MEFIHERICIEREINLGELH L. TD
Ble LT, EHHRERATOEBRRL ST 77 EA
7w b AV NVEIREKINOT T AR ORAL S
Y (2019) 258 % .

C ORI EZE G ORI EMEORED, L%
DL AN & G O TR L L 72, B3I
EHERINE NI D72 ) B HAE 2 AR 5 2 & 25K
Do, ZOMRDI-DMFEROZEERERE & b
2, KREHROBBOMERFEORRL B E L2
W R OB (ZEEE=45) ¥ 7) D3N
END. 20204 LR IC 4 (GMP A 4y & HAT #LAI)
DY WV RE®RE=5) v 7 OEKPIR IR
72kl mERMEZZEEE LREEHORE L
MHERY, —E A — B — TR OHAE KR D
BEEEO—RE L TREFWIITDN Y Z2ZTO



142 YAKUGAKU ZASSHI Vol. 143, No. 2 (2023)
100 80
mmm Number of recalls (left axis)

> 9 |
= —u— Ratio in all recalls (right axis)
I 78
% 80
-'E B 60
s 70 + o
ko] ©
8 o 60 S
© -
—_ .
§E 52 =
%2 50 t - 40 <

c ®
2§ B
g 40t a
5 3 | 27 28 28 E
é 21 20 - 20

20 16
5 12 13 14
 10}8 8 5
0 -0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Year

Fig. 1. Number of Recalls Associated with Quality Problems in Stability Monitoring of Ethical Pharmaceutical Products, Excluding Blood

Products, Listed in PMDA Recall Information Homepage
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Table 3. Countermeasures against Shortages of Prescription Drugs

Countermeasures

Implementing entity

MHLW/

MAH PMDA

Compliance improvement

Setting appropriate regulations O

Strengthening regulatory surveillance O

Technical improvement of aseptic process

O

Solving technical issues

Understanding process factors affecting product quality
Testing of distributed products

Quality risk management

Early presentation of technical guidelines

Reflection of production costs in drug prices

Improving development process

OO0 00|00

(ONO)

Improving API procurement Double sourcing

Domestic production of API

API stockpiling

International harmonization of standards and test methods

OO0

Reducing impact of supply withdrawal

Setting appropriate drug prices

Setting common rule

Responding to disasters Risk assessment

Responding to problems

Supply adjustment in case of shortage

Sharing and disclosing information on supply disruptions

OO0|0O|0O0]00O0

O
O
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Fig. 2. Insufficient Formulation and Process Optimization as
Factors Inducing GMP Incompliance Issues and Stability Prob-
lems
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