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PV education, the curriculum in Korean universities still has room for improvement in promoting PV obligation

among future healthcare professionals. Further research is needed to develop PV education curriculum. Received: September 30, 2019

We suggest a three-step project for innovating PV education in Korea to meet the global PV educational 1st revised: November 27, 2019

standards: a survey to gauge current PV competencies among healthcare professionals, reform of current Accepted: December 9, 2019

PV academic curriculum, and evaluation and fine-tuning of the reformed curriculum. "= o2 o OpolRBIIS 03|
Ol HE=UCE

Keywords: Curriculum, Drug safety, Public health

AN B2 sHA| melslr] Sfgt Bkl TAAAIE 5o =N TofE ot
she Aol FasitHsl.
ok27FA] (pharmacovigilance) = 2]¢kZ 5.0 -ﬁ’—éH/\}E%](adverse 1984y <A k25| (International  Society of Pharma-

event) = ORAA] el BAQ] €], H7} sfjA, odo] sk usk coepidemiology, ISPE)Q} 1992¢ G2 oF27FA| ¥ 3| (Furopean
2 a-g Iettill]. of71A] lekge] faiiteRt QlokE 52l T Society of Pharmacovigilance; ©o]% <A F=7A8}k3] [Inter~
L} ARS- 5 S BlRISHR] R O mE|R] R B (ol A national Society of Pharmacovigilance, ISoP]) 2] 22} o]% k27t
A AAR 9] o), B B Y-S o, el ookE 5t AAAZE 3AH 02 =l SfiEEA] B2 w7olA ZEsHA
YIEA] QIFRHAIS 7FAoF Sh= 212 ohTH2l. ojekEe] RaliAte] USTAAAIE 5L ot =7kt 11 PdollA] ZjolE Ho|
% IHAE AR 5 Sl 75‘ ¢ oRZ-3fluk3(adverse drug 1 etk Shin 5{6]o] 2019 opalol-efsg e 2| 157)=12] okZzt
reaction)of] SfPTICH3]. & HAIE dhire dgAES Boto] o Al 78, Azl g AERARE Aa o] 2 5 ARk
43t 550] U5 Okola} 0]“:13}5 Al A HAolA TtelshR| ORS7Al 9 AP B A o)) wRE 83 HEC] IRAITE AlE
23t St ekEfotks o] Al ¥ RIS thdo R 47| Q] Ao thefire =7FER 2 Zfol7t QYT Eo] FARE-
2k ARg whet vERg 4= Uk ofof] ohsl Witts [4]+= 19650l HuA|A”o)A AekRlAL BAols HE7L AH|A} & Bt
olu] “oRgo] QbdAo] thg npx|ek Al /\]"*e”c} A9l AR 2ge] e erERohS Ba4E Hugs o I7PER 7]
Qlall o wlojoy ela Bwsiylch o2gt RERaluheS Al TR 2 HetH4]. 53] g8t uj=e] 9 A e Bt

Copyright © 2020 Korean Medical Education Review
32 http://www.kmer.or.kr This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/3.0) which permits unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



olstuE=tt M22H 1=

AeFS|ALoll A AlRFE DL 55 WA A, He|H e AABAL B s
7F WAL Sk thieh AVEEE 5 O7f=olMe B9 ATt
9] BT 2 ¥l5-E AR FTE ELt Yol E gk A
2R3t QI Y] iUt w7 R R, oA B
oF TNEE A AulldE, xR, sI7RY WA 5 Al
ek Agut HollM & Zfo|7} QIS ESE TRE Aol Auld
HO| 8] gl FzoflAE 57} 7k Avket APt Qloks 2 Yt
[7]. Bdol=7}AgH Association of Southeast Asian Nations,
ASEAN)o| &3t =171 & 33%Tto] Aute|d 2S5 gxstr| $f&l
FA7IEE A8t §hH, ASEANO| &oH1] 942 T2 =7k=
100% -SA718-& ARSSELL QISITE ASEAN oM A 877
“HWorld Health Organization, WHO)2] 2|4 QFARHS B5%
TEESE Wejlo|Alof, A7EE, Eisto] Aule|dE x| ek 2hgollA
o] 93t JTRs UERfT QIQITHS) ofe] 27t 5 fallakl] 4
BUAS7E 7P B w7ks USoR, d™o] Al T orEtAlo|
gt 58785 QIAIokL 1960t e =712 0= 2P| B 14
L5 AARE 0] ARIE B9l deRoib BudaTt B s
SRSTAAAPE e 5T 1 FdelA Y= AL R 4
AATHOL.

FAAAT 15 T AAE= ook foliake] Bae] &
2 AFARE B710R A27HE0l 1011 IA 0= okl
9k BE WA tR R E g Aol B gle okEdt foiAk
23] BnE F4ssto] A 2 AHE FET Folek= o]
AR, Briolw Foke] 7+ GHofA AJolgt ekE-RolEhs =4l

7t )= Zlo] W AHTHIZ 13]. Shafel] x| 7ot HelE wE AR
7Pt eFensliaRE Baof Fofsfiof oofE ARgeR Qlsto] ¥sH
< ZE SAE AT o ok TR A aeses
TSI Al & SRS AuePE gRjol| 529l I
£ 5= APy B2 BuAEst A 7152 ] sl ERE

7V FbrtolA] Bk A WESHe oA bk ZhEt 5
DE urlR ARt o] B FasieH14-16].
FSZAAAIZ P $I3t o] st wriolzale] o
3 kR7AESO] F24o0] A AAE R RrhEwA BrlRgl
3 B0 RAY SPEL O RIS BT Ao
ohat Q141o] T ZARITTE o] Rol ek 0], 2L, LefolAlop
5 O] 257 MBS BADAte] BAT AT,
5390-100%¢] BH3Eo] SRR Bt HETLY] o) Pek
7ol Bojsta glgich. Ea SIS SR BuURE 5
Pk 2ol thote] Bojzlolglm, QeI IZte] TR Frieh
ORZRANRSS Bskat Fick. Yol spy

%49
Aloh gl PR AL SESGTE S 5 ke ok

Korean Medical Education Review 2020; 22(1): 32-45

MG RS SFERAILS + Has

2|

OFZGIAEE AT AL 63%HAIT, AR okE-galAk
HIFES U YL 10% Yk oRRgARS BT}
of THBIA oftio]l Bmshex] met sho] 57%, ojw Witz
Alex] B sPo] T2%, ofFl AR oR2gaue Huok
AR T8 4 Qlex] Rk Shilo] 84% thiEo] shAo] okEg
Slke 1mo] PRIl T Ao ohe] UX) 2ck = wio)
27 YL okR7MAE Fasithn Qalsk glo ok
BAAANA 715517] $15) ZioloF & e A2 mEA]
S5t gleiek ofefat AP AT waolRele] okl that

A1} selg et SIo GRSl R Ego] ofolA

B0 dEqla vl AE sl it
FEA 50l gt A7} o] ROIFEH18-22). o] % of2fet =]
o] T o= Aelxlo] 20149 WHOR} [SoPoll A ek ns
S WHITH23]. E3F 2018'dofl= WHOoA B oleA|d
SIS SR oS WSS WIITH24L. = AAK o2
B0lmQkE ot e dAl o] Yt WSS, S, wSt
7 5ol digt =27} o= A= uheelE Aotk
ekl - oA ofAL AR HISR B0l
o2 ofagAIAIAI ekaRafiare] QlAol that 2AMEF7E ol
I oo HTH25-291. IYA] QJAte} opAF 3098-& T o=
g AR, ehaRaiiaR o] Ee el tigh Ql4jo] ufe-
AL, SFERalAR] Halof st} 54 o= st lrtil S
|Gl oLt A B8 BaA ol gk QAls W2 o=
Lehgtth26]. gelollA F5sh= 360 0] Brdolal(S)Al, ofAL,
HSAL ejar YAVIARE 2315 7IeE A5 ES e R ok
SiiEkS- 2ol thet Q1A% ZAMS °F Ak A SEAK 55.8%7t
A Qlek AL FFoLt A AoraAlAlE gl HallAl= 21.8%
o] ¢ glekar HFEH27). 201919 A|AAFR] opat 3098 ke
O = 3F Atoli= 80.9%2] SR AP FARE HaA o]
el & SAglar, 75.5%7F Hardate] disAa e At 9lglont
17%2] -SeAtto] st wsabgol A ofa-fralihs: Batof s
I GHeH28]. B3 502 A P thde= o
ZAPINE 67.7%2] 3P0l QJokE oAl g vt drtolE
£ L 3L, 69.67%2] SP¥o] HuME A 4= QM9 i,
22 30.7%%o] w5 Sl A FelARIE Bash] ¢igt
T2 AT 71eE S5SITaL SEHEH9L
U B RQlas: of Al SRSl QlAfskal 3l
oFeRaiarE HaAAlel dhet Ee/ds L7lal giglont okl
AANM 715571 sl Zhofof & A2 A2 5] 2}
AT olFt @A BARAT B R
Azt hAl o] AAH LR o] Fofx{oF & AR

° %

l

O

[}
SRk

o kI
e

o

oz

i

http://www.kmer.orkr 33



Park SH et al * PV Education for Healthcare Professionals olstng=t M22H 1=

FEUA UGS BAARAE PSS wsIPYoA R v

w4 e 280l
P Et A dgol FRIE Hishs ofld] BioRRloRA o
A A Z5al ook RsARIE gAlskaL Bardh 4> glojok
SP7] hiZoltt. olof BAolmRlE ffet AAIHSl redil S =

A BH5slodoF & Afjdoln defo|tk

oz

B2 19 HJo rk
oL{ mﬁ Eel) OTC;
o Bk
_124_‘ 24 OIO E
o 18 (1
of ‘i% E— g

= 10
o 18 mﬁ
ol
E
= | =
o 61—; OIO
ok
cate
poAE
Lﬁ AU
-0,
19
o
o
S
rII
olo
i
>,
[
o,

¢}
1o
N
O
3
2
["2, 0014

2ORE 253 Jgstal WAL jItk o] sl AlAI o=

OREZIAIE I8l of®l ol ETHS Ak URWSHA He] 2. FQ oFSTAl T o] ASUA| 2SI
& ast giok B3 WHOOMA AlQSHs oF27hA] LIPS ORRAAIE 919 ClEAQ) BEIPgL A7) - gieta

AP, Sauet REAA RS T2 T A%} v)n A5k e AE(World Health Organization—Uppsala  Monitoring
71 2lolE Tetsigint. ole} oA - et B melS figt Center, WHO-UMO), ISoP, ISPE, ez ¢+ (Drug Safety

FEdAl Al Yol e =ofstarat gk

MA Zi=e] A=HAl usaky

1. A=A st u=aky

Research Unit, DSRU), t]= ¢]eFE£4 H 5] (Drug Information
Assocation, DIA), u]= AlZo]eF(Food and Drug Admin-
istration, FDA), Y& oJekZ 0|7 7]7] £3t7|-H(Pharmaceuticals
and Medical Devices Agency, PMDA) 2] & 77 7|Hol|A &d5k=
-2 o|cKTable 2).

B RAY SISO et BT F oFRA S-S 27t

N e

opct, Z22]a ofsh ofsh 7kest & B0 fdgop] wet Apo] 1) MAEH7 -S4t L B2 MIE

2 BQITH30L. SRRl oR2gbAlmgo] ofEofxi iR WHO-UMCE WHO AR 2] Z2I38e st §)
Lok 35hd 1) 90| o|Rofzick majroalis ojuiiet 35t 3k S vlGelToR oFRA] 5L Sato] A Al TS

oFeja} TRZolA] OF2GHNRSO] $IS QISR

2ol ol 53t o] SleRER QISP AMBRIES BE A4S B2 Y WHO-

3 glou], UPEL ojuiis Skl SRRAaNNSe] F UM U 25%0] 83 SRR Eg ERnAE AFs g

7tk A1 E, AARgolA erafelithso] sgrtol tisl St |, w2 A, Hlad AS B8 YR dH] Atk

Ik vlsolAls ofzithelet Zkarhet 4t o

ohet w8kl glon, wejolxlolet o] 4 o

QPR ] WSS SloRE BUEE 97 WHO Z2%, Wby ok

dieh3shd Al A Y AE, S SR, oFRAl ol Y =Y,

o OFEA A-53go] Qtk AAF Em QY ol eFEAlal =7 AHEAR oY BaAlaE e B HlolE ek dufey
o] xZHE URhs diuke, Qi ofgh vl B7IR o] ke B R, aakEl ARuAleld, ke felid-Hlsid Bk

TH31-44] (Table  Slsike], vfo] 2 oJoRZol| Tt okE3tAl, THofoll TRt oFE23tAl,

2% OB RAuge] HUE FYHOR WA

D. SEESOlE Aol7h Qloliet], FEAoR Zolg vigs) 2% okEuAleh 5o PAEo] Ytk b Szole] okerbAlA

20|, AAjgel B S| ST ARGl Bol olFoly  Ad, A1 AR by BTAAY] 1Y 2 HES
o o}5o] g REUE-L o2 Ak B A okERal  lon] TR sleke] ROl theAl Ustd okEAAIS, Tt 3

Tahle 1. Pharmacovigilance education at university level, ordered by type of student, educational phase, and kind of learning activity

Student type Phase Learning activity Country
Medical Bachelor 3rd year Pharmacology course: risk perception of ADRs France [33]
Medical Bachelor/master ADR assessment Netherlands [34,35]
Medical Bachelor ADR problem solving Netherlands [31,32]
Medical and pharmacy Master/internship ADR reporting Denmark [36]
Medical and pharmacy Master/internship ADR reporting India [37]

Medical and pharmacy Master/internship ADR reporting Iran [38]
Medical and pharmacy Master/internship ADR reporting USA [39-41]
Medical and pharmacy Master/internship ADR reporting Turkey [42]
Medical and nurse 4th year Safe prescribing USA [39-41]
Pharmacy Bachelor 3rd year PV course Malaysia [43]
Pharmacy Bachelor 3rd year PV course Nepal [44]

Adapted from van Eekeren et al. Drug Saf. 2018;41(11):1003-11 [24].

ADR, adverse drug reactions; PV, pharmacovigilance.
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Tahle 2. Pharmacovigilance curriculum by society, ordered by subject, educational period, and kind of learning activity

Society Subject Period Educational point

WHO-UMC Regulator, academia, public hospital 2 Weeks National PV system, national spontaneous reporting system (individual case
safety report)

[SoP Industry, hospital, academia, community expert 2 Days Risk management

ISPE Pharmacoepidemiology researcher 1 Day Pharmacoepidemiology

DSRU Industry, regulator 2 Days National PV system, risk benefit evaluation

DIA Pharmacovigilance experts Various National spontaneous reporting system (especially data mining and signal
detection)

FDA Academia, industry 4 Days Various

PMDA Regulator Various National PV system

WHO-UMC, World Health Organization-Uppsala Monitoring Center; PV, pharmacovigilance; ISoP, International Society of Pharmacovigilance; ISPE, International
Society of Pharmacoepidemiology; DSRU, Drug Safety Research Unit; DIA, Drug Information Association; FDA, Food and Drug Administration; PMDA,

Pharmaceuticals and Medical Devices Agency.
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Tahle 3. Core elements and hands-on exercises of the World Health Organization PV curriculum

Key aspect Section

Hands-on exercise

Introduction of PV Subject and scope of PV
History of PV

ADRs and public health

Limited risk prediction

Types and mechanisms of ADRs
Pharmacogenetic causes
Non-genetic risk factors

Clinical management of ADRs
Serious ADRs at organ classes

Important ADRs at organ classes

Clinical aspects of ADRs

Important ADRs

ADRs of anti-infectives and of vaccines

Risk drivers of important drugs

36  http://www.kmer.or.kr
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Tahle 3. Continued
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Key aspect

Section

Hands-on exercise

ICSRs

PV in clinical trials

Counterfeiting, quality defects, and

medication errors

SRS

Signal detection and management

Post-authorisation studies and

clinical trials

Benefit-risk assessment

Risk management systems, RMP,

inspections

Industry and regulatory authorities

PV organisation and public health

Communication

Sources of information

Concerns about ADRs

Reports and reporting procedures
Case assessment

Reports related to specific situations
Characteristics of PV in clinical trials
Collection of hazard data

Risk assessment

Guidance and regulatory framework
Counterfeiting, demarcation
Medication error

Medication reports

Preventive measures

Definition of SRS

Computerised ICSR databases

Data transmission and entry

Data retrieval, descriptive statistics, access and
confidentiality

Definition of a signal

Disproportionality statistics

Special issues

Management

Definition and objectives

Important observational studies

Bias, confounding and effect madification
Sources of study subjects and data
Definition of benefit-risk

Drug-related risks (ADRs)

Balancing benefit/chance vs. harm/risk
Taking into account preferences

PV systems

Product-related risk management systems
Specific product-related RMPs

PV inspections

Facilities at pharmaceutical companies
Mandatory tasks and procedures at industry
Facilities at regulatory authorities

Mandatory tasks and procedures
authorities

PV on the local level
PV on the regional and national level
Public health programmes

Co-operative international organisations, industry
associations

Context and guidance
Communication tools, channels, and processes
Communication content and presentation

Interaction among stakeholders, including the
media

Primary data

Secondary information
Electronic/Internet methods
Materials and training courses

regulatory

Assess an ICSR
Assess an adverse event following immunisation case report
Create an ICSR

Assess the risk-relevant part
Assess a given development safety update report
Assist a fictitious patient

Propose appropriate actions
QOutline a root cause analysis
Create diagram

Code an ICSR data
Enter data from an ICSR
Retrieve ICSRs from a database

Analyse an ICSR series
Analyse by calculating the PRR
Analyse for a signal

Appraise report of study
Design case-control study
Design register

Appraise a published report
Assess benefit/risk in common
Assess benefit/risk in vaccine

Assess RMP with flaws
Assess PV system document
Assume the role of a qualified person for PV

Consider different adverse event cases
Assess periodic benefit risk evaluation report
Propose, based on detailed information
Develop a standard operating procedure

QOutline means to stimulate reporting
QOutline principles to national PV centre
Design a cohort event monitoring
Assess PV system

Propose response of the drug authority
Propose company communication
Design a patient information leaflet
Draft a manuscript of ADR case

QOutline the strategy of systematic literature review
Conduct an online search
Identify potential sources

Adapted from Beckmann et al. Drug Saf. 2014;37(10):743-59 [23].
PV, pharmacovigilance; ADR, adverse drug reaction, ICSRs, Individual Case Safety Reports; SRS, Spontaneous ICSR Reporting Systems; RMP, risk management plan.
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Tahle 4. Key aspects, objectives, and content of the World Health Organization PV core curriculum for university level

Key aspect

Objective

Content

Understanding the importance of PV

Prevent ADRs

Recognize ADRs

Manage ADRs

Report ADRs
form

Recognize ADRs and their impact

Safe prescribing/dispensing

Awareness of predictable and unexpected ADRs

Communication, record ADRs

Recognize ADRs in practice, complete reporting

Drug-induced harm and hospital admissions
Historical examples

General risk factors

Individual risk factors

Treatment guidelines and safety information
ADR classification

Risk factors

Confounding factors

Epidemiology

ADR classification

Seriousness

Severity

Limitations of premarketing phase

Relevance of ADR reporting
Documentation of ADRs

Adapted from van Eekeren et al. Drug Saf. 2018;41(11):1003-11 [24].
PV, pharmacovigilance; ADR, adverse drug reaction.
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Analysis
Circulate surveys to assess the current
pharmacovigilance education status

Evaluation Design
Evaluate and make adjustment :s;‘;q:gg cﬂ:c;l:;rsc'ises
: ities,
through face to face meetings ADDIE Design online spaces
Implementation Development
Conduct workshop and pilot session ‘ Develop training curriculum
Teach the teacher and web portal

Figure 1. The five steps to reinforcement of pharmacovigilance education for healthcare professionals based on the analysis, design, development, implementation,
evaluation (ADDIE) model.
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