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Drug shortage is a persistent phenomenon that poses a public health risk worldwide and occurs due to a range of causes. The purpose of this
study is to review key policies to prepare for and respond to drug shortages in selected countries, such as the United States, Canada, and some
European countries in order to draw implications. This study reviewed the reports and articles derived from search engines and Google Scholar
by using keywords such as drug shortage and stock-out. Over the last decade or so, the United States have strengthened requirements on
advance notification for disruption and interruption of drug manufacturing, established the Inter-agency Drug Shortages Task Force to promote
the communication and coordination of responses, and expedited drug regulatory processes. Similarly, Canada established the Multi-
Stakeholder Steering Committee on drug shortages by involving representatives from central and local governments and private sectors.
Canada also adopted a tiered approach to the communication of drug shortages based on the assessment of the severity of the shortage
problem and released a detailed information guide on communication. In 2019, the joint task force between the European Medicines Agency
and the Heads of Medicines Agencies issued guidelines on drug shortage communication in the European Economic Area. The countries
reviewed in this paper focus on communication across different stakeholders for the monitoring of and timely response to drug shortages. The
efforts to protect public health from the negative impact of the drug shortage crisis would require multi-sectorial and multi-governmental
coordination and development of guidelines.
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2020-2022% 397} coronavirus disease 2019 (COVID-19)
PO = sl A Ag5o] et Y& 0= & F0E F
7k3t}. COVID-19 H-5-3 02 QIgt ZH=9] B 22 = EF7A
A7t rpR|E L, Z50] R R 23] 5Oo0=% Q44 WA, &}
4 5 olg EopollA fEE =7t 7F FA FF £A7t
SLEAT AoFRop| A oofs i 5 YRR 2F
HAE FE7HA Y] DA B S o, AIQjekETt ook
HEgo] AAE= A7 BIFsHA Agsieint. BLo] =4
4 59 A FAAAEA, HEREADA 5 ARGt
ofuzh, thg A7 QlofE F4 AHI7F = AL Qlet
02 I7tolA QobE sEEMYS LHHRE A&H o
2 Pgsks ZAFCE A7) = o] gt 2017dRE 2019d7}
2] 1471 AAZ Y70 7]7+(Organization for Economic Co-
operation and Development, OECD) =7}ol|A] $+5-&2Hg 2
ofF Hiale 9F 46,0007 WAL, 201793} 20191 Afelo]
60% Z71st Ao & Yepdti1,2]. o]t A= AR /TUA
o] Hug i} omollA QJokE FERPY tisl Atk
A7l o agal & 4 ok 4 I European Union, EU)
O] 2970 BlU= B A OfAREO] K 20224 OJ°RE EE
M-S BRI B Far, 3]=9] 76%0 Db = 7] oF
AFE2 99FE FEQHgo] 2021d XL} o AZEHT &
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AEEATH2]. o] v]=9] FURAE ez o HE2AL
oA SEA] HH-2(99.7%)2 Bl A%t FFE F= 2loF
F9 eEEMEES HAFAL], vl=olA = Y AR eFEolA
FeEbge] o AF WAL HATFTH5].

OlofE FEEUAS o2 SN EAA FF= A &
A=dl6], WFE SN HE7F =olA| AL, Argo] ekl
FSol TS, A= dufjo] ol2& ZA7F tiE:Aol2].
TAH 2= A5 AL AR, oFF &, oFE oS,
HF o5t ofofEolu fRoorEat wE Y Sol AL,
ot ZAIZ Ash AFFE] YT VI = AeHo). E1F &
AR7E ZjofoF sk 5, ARt | B3 o] B2 SHolA

2349 9= 27, A B4 BARdFo) Fe: 5

AMg &Hog BHesly 9o, ul=9] Resilient Drug Supply
ProjectllAl= QoFF #4 &A1, BIE, wWiSAIY, 987 75, A
Aot 9 AAH ZARF 22 FAER 3FYY ZAE Qs
T 720 OJofE F=o] HHAERITHAL H ATHTHS].

YoM E 2dH], siEXFTAFA, 771ek, Aed, FIA7T
A OJoFEE 51717 of B Aol A&E AL it e Ut
A LIARE QokE FFEMIo] FAIZE Hloigkal, o]
T A7t 3] A= o] 2 W, FufoflA= COVID-197F &
Ys}7] o] Hofl AlRlH o0& F o]fp7} E|R = FUTh AEH 13
T AR O QlSf, =7HA Aol A BETE ookE BE2 A

7 370V, IORE RS At W O R WEE B4 5
O 131, ol HARA RN ‘Sl ey A
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2 A= YokE SEERPE HY, EERPYol I vIAl
£ 8110 sl FHHA T} Zh=0] HHE7|GE huo]A] HAHZ F
of) A E ket a5k dA3} PubMed M%-& E-8-519] drug

shortage, medication shortage, medicine shortage, short-
age of medicine, shortage of medicinal products, stock out
5 AMolE Y, FolE AMESH= review article 5,35770°]
s A=t 25 S0 = A ofot FFaclof tisf A H i

T3 OJoRE ErEQHY ol thet Aol TEjAlE 7S A
H3A}, OECDOA] 20229 7t “Shortages of medicines
in OECD countries” EXAE AHEJITH1]. o2 AAIEA
717-(World Health Organization, WHO)OIA 20179 A|AX
Z%35](World Health Assembly)ollA 2125+ oJAE3} 2018
d “Addressing the global shortage of medicines and vac-
cines” BXAE ZralstrH9,10].

53] 9orE aEEePES A7) ARt g §qk A
< i ml=, AUl EU R o 5 80 tisiAl 2F =
7+e] 9ok S7hd= BHAg e AHOAE QokE aaESt
7 BIAA, ok eEEtY BEAEE Akt w=
Food and Drug Administration (FDA) 2019%1 ¥, 53 2]2F
E X (Buropean Medicines Agency, EMA)2] 20194 9JoF= &
% B3l 71oldA, Ayt BAg=o] HIAE AmEQkT EQt
ofAlo} =7} & EERHY siE X5 It divte] disiA e
it FDAE AA5to] Al g 1126kl
Z2it
1. QAE =P Ho|

Qo A= 9okE RZ(drug shortage)o|gh= 8017} A
2 BY=o] ARgE I e} vl AFALS] (American Society

of Health-System Pharmacists)= 2J2FE F=& AR I|AM]
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%) W AT % BB ORI R W) Fo] 7
SH14L OIoRE -322¥3 A1l oF G0% HE] AgloR &

A Az 9 4 Aol 44w B4t 24 24, Am 75
5ol 23, Bika T 71eH A B o okE A
9 =24 #2]715(Good Manufacturing Practice)& 55}
A FAY AZAE I E= AR o2 QIS AAA S
FTA] ST 5= ZFETH] FDA= 2022499 vl=
Qo] A xAA S0l AL FE EAIY AiksE Al 4
ATk AAISFATHO.

g FHFY 7t RIS EE QoRE ARAIEL A=
T E= AERAEY Xﬂ He 7H8A A S Utk ApdAshet
RBESA AFIE(CE 9, COVID-19 ta-3)] HAyEt 41
ZH7go] A&siA S71E k’ﬂ w2t £ A Qo)A 583 AfokES
HFAoRE Il AS JoRE SEENE ¥ S
T UH2]. T BEE B4 AR Ax27 R B Ao AR
A, Aol FFEHA LEE SfoF oorE 359 FoHdES

= 7 UHHII

olofE I+ kﬂ]L 5% ol F7F Ei= Ao AAA oY
A ofsfitAREe] Tol= o] ITH1]. wEhA eEERM 2
AL Aoty Astotr| fIsiAl= HAH1(end-to-end) &
T 7HAde] Aol AA| A1 S5 7S Azl 2
8% 393 ARERREE, &4, At 5) 3aARE S/ 2
FFH o7 AT 2 A (group purchasing organization,
GPO), F&dAet L2 HRAEY FFAMAE 5 ALt
oH2] (Figure 1). G711k A QFARA-2 Xt 200 W AEHIAE
A ol-&3hRtaL, o= U8l ofofE FFol ZojA| AL ERsA]
o, 2ESFE QI 14). 1 23 3500 7S EES |7 H
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T FAEAE AAoF ettt ERE whef A= A2 GA7
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1ol SABleE wetg 7t

3) 48 T Yl
Autygo 2 OokE HgEQM2 oJokE 88 FIVHITI=

917 99l QSN E FIFS FH=rH1]. I HEA T AH]
7} COVID-19 #e2o]3itt. COVID-199] B840z Q3]
A AAR R oJorE9] 487} A glo] =oHATH16) AZRAI
o] 9 FTaki COVID-197F A AlAZ Q] Y o] =wA
Bz3|2)7] Al2FekA} TS COVID-19 $A17F Q1A ofd]
A A B2 Aol BE7E thH|ok 1L leEskA] =]
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A7} WAL A AR 02 4871 F71oE7| A&kttt
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Figure 1. Drug supply chain. From United States Senate Committee on Homeland Security & Government Affairs. Short supply: the health and national se-
curity risks of drug shortages [Internet]. Washington (DC): U.S. Senate Committee on Homeland Security & Governmental Affairs; 2023 [cited 2023 Jul 30].
Available from: https:/Aswww.hsgac.senate.gov/wp-content/uploads/2023-06-06-HSGAC-Majority-Draft-Drug-Shortages-Report.-FINAL-CORRECTED.pdf [2].
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53] COVID-199} #dste] =271 #34d A oF= Fol= &
FHE Y71, oxlazmolll, so|esAgzzd 2 &

229, A 5ol AATH17L.

u]o] A= 202280 COVID-19 £lo] 25714 Z-83Hlo]
HA(respiratory syncytial virus), A8ANEZAA} 5 I
Azl ARG L OJokEol tigt =87} S 51 ¥slekal
o}, ol2et 8 H5-2 9o Fuel 7Y REE et
RIL FDAL} Al 2P A= OJokE #5-2 s dshe o & ofle=

ZAA = Aol

4) 7eF 99

YR OJokFo] FEQMYS Hulje] A= WSk sttt
2t 5719] AR A HojA= £ QofEo] Y FHEHIL
Aol A= FZo| W57 | & T3] webA H AlAIZH o= 9f
oFFof| gt HAdS JiAdsta of=r ¢ i SRl High 35
I =95 Bt & Hejsfof sk, ofuf H42 HlolE W 24
O] Al AREo|TH18]. tl= AE ¥ o] HalAo] w=,
FDAE 9JorE aECHE dolol= Hl &30l 2 5= U= F
23 AH7} ods] BEEsictar rskatH2). COVID-19 W&
o] AAE= 2t o5 A= oY S83 o= AlFo gt
= FAE AlPs] 35 $ 9 75 ZAE A 5
8 F7H= 9ok H=of 93k mIAH: vl A H=
A A2GA = 2orFol tigt =8 71 B & ARt 5ol o
Sfl4= FDA] Bk o517} gitk. GPO2t fadAE: B
BZE(hospital fill rates, =3+ & tjv] 3FL-2 Pt o]
HAAH o mFo] F vl HolHE Hud oF7} gitt. whet
Al vl=9] Aok F5gol s 3o ARG 5= e AE
= =0] ARHAolt2]. 9JokEe] FERNY £AIE Y3l 9
SA o] A e m= dulet OokE B0l Higt 2713 AH
o] Qlofof gtrt. Tefjoft SoRE RE0] B JFol S-E5] t
HIE & o QS 2o, oJv] Sl 2713 IAIAH 0] %S

the g ol3] EAjoleH19]

3. 92| 230K olorE T HH

2022 OECD HyAo] wj=r, B2 OECD 7ML 9JoF
F FEH BYERY A, FEQMYY] 9% 95, vl
By o} 59 By g sk S 275} 9l o|sh A
< Table 13} Zo] AAJolGltt. o] F 71 Fa3 OJoFE 58
QPg AP E L AIARLS tiEE9] OECD =7tollA] 28511 Q1 L,

B3 Q7L =719k X Hof| upet ZA| th=cH1].
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Table 12 8 =7P8 ATAHY Z4= ojf), HIAP7], Bl
oi/doll gt i o]t thF-ES] OECD %712 9% 3&
oY HE I3t 22l Hlo[eHo]AE 7HA| AL estar Qlrh
tlo]ElHo]| AR FEoh= A HE2 =7Ht Aol= YA o
A= A=Y, 85 - 8% ZAT7], Anatomical Therapeutic
Chemical £, @4E4, F59] 9], 5= ol3/AA A1,
A/ A FuY, AXIANY, dAF 52 A#E Hilstolof
Q1] o]2|]t QJoRE FFEQY AP HIAIAH] Qo] ul=,
Fhuct, A5, ke S0 2 T gAS 7 Estict.

02 A 9JekE9] oF 40%2t S/gAIH IR oF 80%E i
QojlA otz oA 22 JoE 3592 Boota 2
L3 9JokEo] At HAE Pt o] FDAS] 8 I
7} = RAH20]. A& FESHEH(Food Drug and Cosmetics
Act, FD&CH)0ll Q]Asto] FDAE vl= AL d3]of oJokE 4=
el et AAE A E AlEshok gt 7MY 2 A=t
102} Harxof w2 w|=9] oJokE B A 22 1099 @
Atolof] HA}F ZHasstar dete]. oJoFEE 7 B AFAE (Center
for Drug Evaluation and Research, CDER)7} 4t Al9F K
= 7= 200549 9F 61740014 20119 25074 oJC2 48] &
7FeFARE 2022 d0f= 4971 0 & A4Skt

o|x¥ FDAZ} AloF = ZAIE sidsk= o] Zgo] & A2
B gt o A7 QI 15 A WA 2A= YoRE B
Qo] G5 oAt TFEA thet A JFS 15t s

he

oX

ol 2011 1049 31¢¥ W A 13588%.0]ct. o] P
H2 FDA7H 23 A9 A&AAISHL, £ Qo] #E50=
ojold 4 U= AZ STl tsiAe AXFA ] APl s
< Ae 3756

T ¥R 38 2X= 20129 7¢ 92 A FDA g4I
(The Food and Drug Administration Safety and Innovation
Act, FDASIA)e|tH21]. o] o] AJE|HA FDAE 9JoFE #
3 BRE 2L 3RS Follth o9& S°1, FDASIAY]
1001%+= FD&CHS 71 sto] AEXAAZE stofF w0l
ofugt fofE TEsEe XY & U= AxRY 74 e
UAA FHE FDACY B 5= SHATHo). o] 24 A o] 54
e AR o 9 A 8-80 8 ARSEE tiF-Ee] Ak Alx
FAIZ stoiF vl QJofE 35 $H2 2T 7ol A
= Az 74 E= AH FE=S FDAO HsHeE 53]

ot goF 2] k= Al GA A= FDAZE ¥lE< A4l(non-
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Table 1. National reporting of medicine shortages in select OECD countries

Minimum duration of shortage

Country Mandatory notification Voluntary notification When to notify expected shortage s R
Australia MAH Within 2 working days (critical shortages) to
10 working days (non-critical shortages) after they
know or ought to have reasonably known of the
shortage; where shortage refers to interruption
expected anytime within the next 6 months
Austria MAH (for POM), manufacturers MAH (for NPM) Not less than 2 months prior; and “immediately” At least 2 weeks if not available and
(for shortages connected to quality defects) for unforeseen shortages at least 4 weeks if partially available
Canada MAH, manufacturers (for POM and NPM  None Up to 6 months in advance if it is anticipated None. All shortages must be reported
under practitioner’s supervision) or within 5 days of becoming aware of the
shortage if it was not anticipated
France MAH, manufacturer None Immediately when a shortage is happening No minimum. Must notify of
or anticipated shortage longer than 72 hours
Germany  MAH (for POM that are relevant Manufacturers, wholesalers, Not less than 2 months prior, but the desired 14 days
or for critical supply) community pharmacists,  lead time is ideally 6 months
hospital pharmacists,
other health care
professionals, patients
Sweden MAH (for POM) Parallel importers Not less than 2 months prior Lasting at least 3 weeks, or shorter if
there are special reasons for it.
Switzerland  MAH (only drugs defined as essential), Wholesalers, 5 days after knowledge of the shortage 14 days
manufacturers (if they are based hospital pharmacists
in Switzerland)
UK MAH (if also UK producer who At least 6 months in advance,
manufactures the product), manufacturers or as soon as reasonably practicable
or importers (if based in the UK)
USA Manufacturers Health care professionals, At least 6 months in advance or as soon as

patients/individuals,
professional organizations

possible, but no later than 5 business days
after the start of discontinuation or interruption

As of March/April 2020, updated with information from August 2020 for some countries. From Organization for Economic Cooperation and Development. Shortages of medicines
in OECD countries [Internet]. Paris: Organization for Economic Cooperation and Development; 2022 [cited 2023 Jul 30]. Available from: https:/Awww.oecd-ilibrary.org/social-issues-

migration-health/shortages-of-medicines-in-oecd-countries_b5d9e15d-en [1].

OECD, Organization for Economic Cooperation and Development; MAH, marketing authorization holder; POM, prescription only medicine; NPM, non-prescription medicine.

compliance letter)& B =S 75 THG].

Al A 222 201849 6¥ th ALY shdelle] 2%

of wha} AFO|FETAL oFE F5 TE S melslal o
A 7St l‘i—ﬂ 7t FEH= TF (The Inter-agency
Drug Shortages Task Force)Z A3t o] Th= QJoFE +~F&
g9l 801& XBA 0 FARL & o5 AYstAL Akt 7}
5790] = HES WESISITHOL. o] TRolls =184, A
43, HAR0] thn|ch-3ARA S S o E3t HiE2
o =T 1 Ay TF= 20199 109 B A (RS B2
L A 2 Y E2A7)E THSHAL, 20209 2 2199
Pullo|EX HirXofl= oJorE A7 Iet 35

F o)l o 5+
© AARAS T o] HIHE BOZ TF 3% o of

A =] X] Qkokar ] FDA+= 714 U5 3J91& dol A4
o)1 A|&AQ1 QJokE =B E B EFotal =2l3iTt.
Y] Y4 2= COVID-19 9%, £5 9 ZAA] 2tEH(Coro-

navirus Aid, Relief, and Economic Security Act, CARESH)°]

t}. o] CARESH-2 COVID-19 th3-330] thaf ch-3-5tar, BA14
TFavE gskshr] 9 202049 39 27Y0 AP =AU o]
HE E35] oorE F3dol thet 78S Sieko 2 A
Q EERPEE SR, o 9 Aslelr] 913k FDAS] 58 4
stot7] fJote] thgat 22 4719 AThS Fosknt6, 101 (1)
Q]QF% Az2GA7E o] s 37 S8 2T 5 U= 974
T2 GAH Az Tl Higt YEE FDAC AlFot= 87ARY
< Sisiqith (2) 9oREo] H52 gAY oishe o =
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Involved stakeholders

» Manufacturer(s)
Tier 1: Anticipated drug shortages » P/T Health Ministries, regional health authorities, hospitals, and Federal Drug Plans
* GPOs, distributors, wholesalers, community pharmacies, and healthcare professionals

t » Manufacturer(s)
* P/T Drug Shortage Task Team
Tier 2: Actual drug shortages * Federal Health Portfolio (Health Canada)
 P/T Health Ministries, regional health authorities, hospitals, and Federal Drug Plans
t * GPOs, distributors, wholesalers, community pharmacies, and healthcare professionals

» Manufacturer(s)
Tier 3: Actual drug shortages with * P/T Drug Shortage Task Team
no available therapeutic * Federal Health Portfolio (Health Canada and Public Health Agency of Canada)
alternatives 4 marketed in Canada » P/T Health Ministries, regional health authorities, hospitals, and Federal Drug Plans
» GPOs, distributors, wholesalers, community pharmacies, and healthcare professionals

Figure 2. Canada’s tiered notification and communication framework for drug shortages. From The Multi-Stakeholder Steering Committee on Drug Shortages
in Canada. Protocol for the notification and communication of drug shortages [Internet]. Ottawa [ON]: Drug Shortages Canada; 2017 [cited 2023 Jul 5].
Available from: https:/Awww.drugshortagescanada.ca/filess/MSSC_Protocol_2017.pdf [26]. GPOs, group purchasing organizations.
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Table 2. Information Guide for Drug Shortage Notification and Communication in Canada

Category Key information to notify

Drug product information e Authorization holder’s name and contact information
* Drug identification number
e Brand name and proper name
e Proper names of the drug’s medicinal ingredients
* Therapeutic classification
* Drug strength
 Dosage form
¢ Quantity of the drug contained in its package
* Route of administration

Cause of shortage ¢ Requirements related to complying with good manufacturing practices
e Shortage of an active ingredient or component
* Shortage of an inactive ingredient or component.
e Disruption of the manufacture of the drug
* Delay in shipping of the drug
* Demand increase for the drug

Supply gap * Quantitative impact on the supply to the Canadian market (e.g., 25% of total supply to the Canadian market)
¢ Known therapeutic alternatives, availability, suppliers, etc.
o Related shortages (e.g., other manufacturers on back order or other medications within same therapeutic class in shortage)
e Allocation measures, if known

Duration of shortage o the date when the shortage began or is anticipated to begin
o the anticipated date when the authorization holder will be able to meet the demand for the drug, if the authorization holder
can anticipate that date
o the actual or anticipated reason for the shortage
* Note: does not include consideration of inventory supply in the drug supply chain

Geographic scope of shortage  * List the regions, provinces, territories, and countries affected by shortage

Impact (medical necessity) e Information on how/if the drug in question is used to prevent, treat, or diagnose a serious or life-threatening disease or medical condition
e Potential implications of shortage on patient care and safety

Supply ¢ Name and contact information of supplier
* Is the drug (or active pharmaceutical ingredients) sole supplied? (supply is considered to be sole source if it constitutes more than
50% of the Canadian market)

Alternatives e Indicate alternative therapeutic products marketed in Canada and other countries
¢ Indicate alternative management strategies
e Therapeutic alternative information source

From The Multi-Stakeholder Steering Committee on Drug Shortages in Canada. Protocol for the notification and communication of drug shortages [Internet]. Ottawa [ON]: Drug
Shortages Canada; 2017 [cited 2023 Jul 5]. Available from: https:/www.drugshortagescanada.ca/filessMSSC_Protocol_2017.pdf [26].
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Table 3. Publicly available information on drug shortages by country in the European region

Countries

Available information

Belgium, Croatia, Finland, Ireland, Latvia, Spain

Romania, Slovenia, Sweden

Database of products facing shortage: searchable, with details
No list of products facing shortage

Online medicines register
Reference to shortages (e.g., information on where to submit notification)

Austria, Denmark, Greece, Hungary, Norway, Portugal, Switzerland

No list of shortages

Online, searchable database of registered products

Germany, Luxembourg, United Kingdom

Iceland, Israel, Russian Federation

List of registered products (not a publicly searchable database) but no reference to shortages

No list of shortages

No publicly available list of registered products

From World Health Organization. Assessing the magnitude and nature of shortages of essential medicines and vaccines: focus on the WHO European Region [Internet]. Geneva:
World Health Organization; 2020 [cited 2023 Apr 27]. Available from: https:/apps.who.int/irishandle/10665/337965 [32].
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