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The Korean Society of Clinical Pharmacology and Therapeutics (KSCPT) celebrated its 33rd
anniversary in 2024. In 1992, the KSCPT was founded against the backdrop of increasing
global focus on drug development. Since its establishment, the society has played a leading
role in advancing clinical pharmacology in Korea, promoting personalized therapy, and
supporting the development of clinical trial and regulatory systems for drug development.
As the field now transitions from its growth phases into a period of maturity, we take this
opportunity to reflect on the history of clinical pharmacology in Korea and explore its future
role and development in an evolving landscape.

THE INCEPTION OF CLINICAL PHARMACOLOGY IN
SOUTH KOREA AND THE EARLY ACTIVITIES OF KSCPT

The academic field of clinical pharmacology began with intensive research on the appropriate
use of antimalarial drugs during World War II. In the United States, clinical pharmacology
research and training programs flourished in the 1950s and 1960s, supported by the

National Institute of General Medical Sciences, leading to the establishment of 10 clinical
pharmacology centers within university hospitals. Concurrently, in Western Europe, clinical
pharmacology emerged as a distinct discipline, with significant development centered
around Huddinge Hospital in Sweden in the 1960s [1,2].

Clinical pharmacology was introduced to the Korean medical community when Professor
Sang-Goo Shin, then an associate professor of pharmacology at Seoul National University,
returned to Korea in 1988 after completing a clinical pharmacology fellowship at
Northwestern University [3].

In the early 1990s, there was a global shift towards more efficient drug development focusing
on clinical development. The United States, Europe, and Japan took the lead in discussions
to harmonize global drug approval systems through the establishment of the International
Conference of Harmonization. These changes in the drug development landscape
significantly influenced not only the Korean government and pharmaceutical industry but
also academia. In January 1992, 83 professors specializing in pharmacology and clinical
medicine from medical schools, along with industry professionals, founded the KSCPT, with
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Professor Chung-Kyoon Lee from Seoul National University College of Medicine serving as
the inaugural president. The inaugural meeting of the KSCPT, attended by approximately
300 participants including clinical pharmacologists, basic pharmacologists, and clinicians,
marked the beginning of active clinical pharmacology activities in Korea [3].

Since its establishment, the KSCPT has actively promoted research and activities related to
personalized drug therapy. Studies have been conducted in various areas such as clinical
pharmacokinetics and pharmacodynamics, pharmacogenetics and drug-drug interactions.
As experts in the field of optimal drug therapy, the members of KSCPT have provided advice
on personalized drug therapy within clinical settings.

Furthermore, the KSCPT has made various efforts to enhance and advance clinical trials
and to establish advanced clinical research environments. The KSCPT participated in the
publication of the Korean Good Clinical Practice (KGCP) in October 1995, making Korea the
second country in Asia, after Japan, to implement Good Clinical Practice (GCP). The KSCPT
also actively contributed to the revision of the KGCP in 2001 to manage clinical trials at a
global standard. Starting from 1993, the KSCPT encouraged major university hospitals in
Korea to establish Institutional Review Boards (IRBs) and initiated IRB reviews for clinical
research, raising awareness of clinical research ethics. Through continuous education,

the KSCPT improved the standards of IRBs and contributed to the standardization of IRB
operations. The KSCPT played a crucial role in the establishment of the Korean Association
of IRBs in 2002, with Professor Sang-Goo Shin serving as its first president [4].

The KSCPT also provided opportunities for medical and pharmaceutical industry
professionals to broaden their understanding of clinical trials for drug development through
symposiums and discussions on topics such as clinical trials and GCP systems of advanced
countries and IRBs. For instance, the KSCPT organized the GCP symposium in 1992 to
discuss the historical background of GCP and the responsibilities and roles of investigators
and sponsors. In 1996, the KSCPT held workshops on clinical trials to introduce the
preparation of the pharmaceutical industry for KGCP implementation, the perception of
researchers on clinical trials, and the drug approval process. In 1997, the KSCPT hosted the
first IRB training education in Korea, sponsored by the Korean Medical Association (KMA)
and the Ministry of Health and Welfare [4]. The history of 30 years of KSCPT was presented
in Table 1.

GROWTH OF CLINICAL PHARMACOLOGY IN SOUTH KOREA

Expansion of clinical trials and increased demand for clinical
pharmacologists

Since the 2000s, the clinical trial market has globalized and expanded significantly both
quantitatively and qualitatively. In 2004, the Ministry of Health and Welfare initiated the
Regional Clinical Trial Center (RCTC) establishment support program to fundamentally
improve the clinical trial environment for new drug development. Consequently, from 2004
to 2010, 15 RCTCs were established in major university hospitals nationwide [4], leading to
an increased demand for clinical pharmacologists. Additionally, in the 2000s, 2 government
policies—the separation of investigational new drug (IND) applications and new drug
applications, and the separation of prescription and dispensing—further underscored

the necessity of clinical pharmacologists. In this context, clinical pharmacology in Korea
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Table 1. History of KSCPT

Year Events

1991 Establishment preparation committee of the KSCPT

1992 Inaugural general meeting of the KSCPT

1993 Launch of the society journal (Journal of Korean Society for Clinical Pharmacology and Therapeutics)
1994 Launch of the Pharmacoepidemiology Research Group

1996 Workshop on KGCP and clinical trials

1997 First IRB training course

1999 Discussion on changes in new drug approval and clinical trial environment

2000 Workshop on generic substitution and classification of pharmaceutical products

First Investigator Support Initiative Workshop
DIA2000 Seoul Conference

2001 Launch of the Pharmacogenomics Research Group

2002 10th anniversary conference of KSCPT

2005 First KSCPT-JSCPT joint symposium

2006 Launch of the Population Approach Group in Korea

2007 Journal of Korean Society for Clinical Pharmacology and Therapeutics indexed in Scopus
Launch of the Korea National Enterprise for Clinical Trial

2009 First KSCPT-ASCPT joint conference

2011 Launch of the certification system for clinical pharmacology specialists

20th anniversary conference of KSCPT

KSCPT-ASCPT-JSCPT joint conference
2013 Journal of Korean Society for Clinical Pharmacology and Therapeutics indexed in KCI
2014 Transition of the journal to “Translational and Clinical Pharmacology” (TCP)

TCP indexed in KCI

Opening of the Society’s secretariat

2015 Establishment of the Woo-Chon Award

2017 First KSCPT-EACPT joint symposium

2019 MOU with the National Institute of Food and Drug Safety Evaluation
2020 TCP indexed in PubMed Central

2022 TCP indexed in Web of Science

2022 30th anniversary conference of KSCPT

KSCPT, Korean Society for Clinical Pharmacology and Therapeutics; KGCP, Korean Good Clinical Practice;
IRB, Institutional Review Board; JSCPT, Japanese Society for Clinical Pharmacology and Therapeutics; ASCPT,
American Society for Clinical Pharmacology and Therapeutics; KCI, Korean Citation Index; EACPT, European
Association for Clinical Pharmacology and Therapeutics; MOU, Memorandum of Understanding.

experienced significant growth. Clinical pharmacologists led early phase clinical trials in
Korea, transforming the country into one of the top ten global leaders in conducting over 300
global clinical trials annually in 2014.

Establishment of clinical pharmacology departments and training of clinical
pharmacologists

The increase in domestic clinical trials and globalization not only improved the quality

of clinical trials but also advanced system operations, expanded education, and led to

the establishment of clinical pharmacology departments within hospitals, along with

the training of clinical pharmacologists. Following the establishment of the first clinical
pharmacology department at Yonsei University Severance Hospital in 1996, when 2 young
doctors returned from Europe after completing clinical pharmacology training, clinical
pharmacology departments began to be set up at university hospitals in the 2000s. The
Clinical Pharmacology Center at Inje University Busan Paik Hospital, established in 2005,

is the first center founded by a clinical pharmacologist trained in Korea. Professor Jae-Gook
Shin, who established the Center, is one of the first 2 clinical pharmacologists trained by
Professor Sang-Goo Shin at Seoul National University College of Medicine, along with
Professor In-Jin Jang of Seoul National University’s Department of Clinical Pharmacology
[3]. As 0f 2023, there are independent clinical pharmacology departments or as a subdivision
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within another department in 19 hospitals, with 8 institutions having independent
department within medical schools.

The KSCPT has designated training institutions and standardized training processes since
2008. The training curriculum covers personalized drug therapy consultation, regulations
and ethics of clinical trials, trial design, pharmacokinetic/pharmacodynamic data analysis,
population pharmacokinetic/pharmacodynamic modeling and simulation, consultancy

on new drug development, and review of approval documents. Until 2020, the training
period was 4 years, which was shortened to 3 years after 2021. Upon successful completion
of clinical pharmacology training and the qualification examination, the KSCPT confers
certification in clinical pharmacology. As of 2023, a total of 156 individuals have been granted
clinical pharmacology certification since January 2011.

MATURATION OF CLINICAL PHARMACOLOGY IN SOUTH
KOREA

The current activities of clinical pharmacologists

Clinical pharmacologists, trained through rigorous programs, are active in academia,
healthcare institutions, pharmaceutical companies, and regulatory agencies, engaging

in various activities to advance personalized medicine and drug development. Their
contributions span patient care, drug development, education, collaboration with regulatory
agencies, and international collaboration.

Patient care

Clinical pharmacologists play a vital role in patient care within hospitals. Through
Therapeutic Drug Monitoring (TDM), they provide personalized drug therapy by analyzing
patients’ drug concentrations, clinical laboratory test results, and demographic information
to recommend optimal drug regimens, thereby minimizing side effects and maximizing
therapeutic efficacy. TDM is conducted for various drugs, including antibiotics such as
vancomycin and aminoglycosides, antiepileptics like valproic acid and carbamazepine,
immunosuppressants such as cyclosporine and tacrolimus, as well as drugs like theophylline
and lithium. Some hospitals also offer services to determine the initial dose of warfarin and
certain neuropsychiatric drugs based on genotype and clinical information. In addition,
clinical pharmacologists provide consultations on drug responses based on various
information including clinical information, genetic factors and drug-drug interactions. They
also provide advice to help understand and resolve adverse drug reactions.

Drug development

Drug development activities often involve collaboration with the pharmaceutical

industry. Clinical pharmacologists collaborate with the pharmaceutical industry, serving
as investigators in early-phase clinical trials, responsible for planning, conducting,

and analyzing trial data. They also provide consultation on drug development strategy
through interpreting preclinical data, designing clinical trial or pharmacokinetic and
pharmacodynamics modeling-simulation. Many clinical pharmacologists directly engage
in pharmaceutical companies, leading drug development by formulating development
strategies, planning and managing clinical trials, and overseeing drug safety information.
The involvement of clinical pharmacologists in most of the 36 new drugs developed in Korea
underscores the significance of their role in drug development. Analysis of IND application
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database from the Ministry of Food and Drug Safety (MFDS), along with information from
KSCPT members highlights the contributions of clinical pharmacologists to new drug
development through various studies including first-in-human studies, pharmacokinetic
studies in special populations, drug-drug interaction studies, bioequivalence studies and
ethnic difference studies. Clinical pharmacologists have also contributed to the development
of new drugs for chronic diseases, antibiotics and various anti-cancer agents, and
participated in the development of vaccines and therapeutics for coronavirus disease 2019
(COVID-19) during the pandemic crisis (Table 2) [4].

Education

Clinical pharmacology education is offered in both undergraduate and graduate courses for
medical students, as well as in advanced courses for professionals in the pharmaceutical
industry. Undergraduate courses cover the variability in drug responses, individualized
therapy, pharmacokinetics in special populations (such as the elderly, children, and pregnant
women), the impact of impaired renal and hepatic function on pharmacokinetics and
pharmacodynamics, and the role of genetic variabilities as biomarkers for drug responses.
These courses include both lectures and problem-based learning in small groups, where
students learn to select and prescribe appropriate medications for patients. Graduate-level
courses cover basic concepts of clinical pharmacology, pharmacogenomics, clinical trial
design, drug development process, and regulatory process for drug management. Advanced
courses for pharmaceutical industry professionals aim to enhance drug development
expertise, offering lectures on topics such as drug design, process development for drug
development, clinical trial management, drug development strategies, and regulatory
process for drug management.

Clinical pharmacology training for physicians involves acquiring knowledge and skills

for personalized drug therapy consultation, regulations and ethics for clinical trial, trial
design, pharmacokinetic/pharmacodynamic data analysis, population pharmacokinetic/
pharmacodynamic modeling and simulation, consultancy on new drug development, and
review of approval documents.

Collaboration with regulatory agency

The KSCPT has contributed to improving public health through personalized drug therapy
and enhancing national capabilities in drug development and management, through various
research projects conducted in collaboration with the Ministry of Health and Welfare and the
MEDS. For example, the KSCPT operated the ‘Korean Pharmacogenomics Research Network’
from 2003 to 2012, focusing on predicting drug responses and developing pharmacogenomic
diagnostic technologies, laying the foundation for personalized drug therapy. This project
involved genome research on drug metabolism enzymes and drug transporters, as well as
pharmacogenomic studies in therapeutic categories such as respiratory and psychotropic
drugs. With the pharmaceutical industry increasingly utilizing modeling and simulation

for new drug development, and with regulatory agencies becoming more aware of model-
informed drug development, the KSCPT developed a shared modeling-simulation library

at the request of the MFDS in 2018. This initiative has facilitated more efficient drug
development and regulatory management. Additionally, in this project, the open-source web
platform for non-compartmental analysis, compartmental modeling, prediction of phase 1
dosing using allometric scaling, and the estimation of hepatic clearance based on in-vitro
study results was developed. Recently, the KSCPT has been working on a project supported
by the MFDS to address regulatory changes required for clinical trials in the post-COVID-19
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era, focusing on the decentralized clinical trials (DCTs) and use of advanced technologies
such as IoT and big data in clinical trials.

Table 2. The list of domestic new drug approvals contributed by Korean Society of Clinical Pharmacology and Therapeutics

Brand name Company Active ingredient Indication Approval Contributions
date
ENVLO TAB Daewoong Pharmaceutical Enavogliflozin Anti-diabetics 292.11.30 FIH study, special population study (renal impairment),
Co., Ltd. drug-drug interaction study, etc.[5]
SKYCOVIONE SK Bioscience Co., Ltd. Recombinant SARS COVID-19 vaccine 22.6.29 Phase Il study, etc.[6]
MULTI INJ CoV-2 spike protein
FEXUCLUE TAB Daewoong Pharmaceutical Fexuprazan GERD medication 21.12.30 FIH study, pharmacogenomics study, ethnic difference study,

ROLONTIS PFS INJ
REGKIRONA INJ
LECLAZA TAB
K-CAB TAB
BESIVO TAB

OLITA TAB

SUGANON TAB

SIVEXTRO TAB/INJ
ZABOLANTE TAB
ACELEX CAP

DUVIE TAB

ZEMIGLO TAB

ZEPEED TAB
PYRAMAX TAB

KANARB TAB

NOLTEC TAB

MVIX TAB

PELUBI TAB
ZYDENA TAB
REVANEX TAB

CAMTOBELL INJ

Co., Ltd.

Hanmi Pharmaceutical
Co., Ltd.

Celltrion, Inc.

Yuhan Corp.

CJ HealthCare Corp.

Ildong Pharmaceutical
Co., Ltd.

Hanmi Pharmaceutical
Co., Ltd.

Dong-A ST Co., Ltd.

Dong-A ST Co., Ltd.
Dongwha Pharmaceutical
Co., Ltd.

CrystalGenomics, Inc.

Chong Kun Dang
Pharmaceutical Corp.

LG Life Sciences, Ltd.

JW Pharmaceutical Corp.

Shinpoong Pharmaceutical

Co., Ltd.
Boryung Pharmaceutical
Co., Ltd.

Il-Yang Pharmaceutical
Co., Ltd.
SK Chemicals Co., Ltd.

Daewon Pharmaceutical
Co., Ltd.

Dong-A Pharmaceutical
Co., Ltd.

Yuhan Corporation

Chong Kun Dang
Pharmaceutical Corp.

PEUDOVACCIN INJ CJ CheilJedang Co., Ltd.

FACTIVE TAB
SUNPLA INJ

LG Life Sciences, Ltd.
SK Chemicals Co., Ltd.

Eflapegrastim
Regdanvimab
Lazertinib
Tegoprazan
Besifovir

Olmutinib

Evogliptin

Tedizolid
Zabofloxacin
Polmacoxib

Lobeglitazone

Gemigliptin

Avanafil
Pyronaridine

Fimasartan

Ilaprazole

Mirodenafil

Pelubiprofen
Udenafil
Revaprazan
Belotecan
Pseudomonas
aeruginosa purified
cell wall protein

Gemifloxacin
Heptaplatin

Neutropenia
medication
COVID-19 medication
Anti-cancer agent
Anti-ulcer agent

HBV hepatitis
medication

Anti-cancer agent

Anti-diabetics

Antibiotics
Antibiotics
Osteoarthritis

medication
Anti-diabetics

Anti-diabetics

Erectile dysfunction
medication
Anti-malarial agent

Anti-hypertensive
agent

Anti-ulcer agent

Erectile dysfunction
medication

Osteoarthritis
medication

Erectile dysfunction
medication
Anti-ulcer agent

Anti-cancer agent

Pseudomonas vaccine

Antibiotics
Anti-cancer agent

drug-drug interaction study, bioequivalence study, etc.[7-9]
21.03.18 FIH study, etc.[10]

21.02.05 FIH study, etc.[11]

21.01.18 Ethnic difference study, food effect study, etc.[12]

18.07.05 FIH study, food effect study, drug-drug interaction study,
bioequivalence study, etc.[13-16]

17.05.15 Food effect study, special population study (renal
impairment), etc.[17]

16.05.13 Ethnic difference study, food effect study, patient PK study,
etc.[18]

15.10.02 FIH study, special population study (renal /hepatic
impairment), bioequivalence study, drug-drug interaction
study, etc.[19-23]

15.04.17 FIH study, absolute bioavailability study, ethnic difference
study, etc. [24]

15.03.20 Bioequivalence study, PK/PD study, etc.[25]

15.02.05 FIH study, drug-drug interaction study, bioequivalence
study, etc.[26,27]

13.07.04 FIH study, drug-drug interaction study, bioequivalence
study, special population study (renal /hepatic impairment),
food effect study, etc.[28-32]

12.06.27 FIH study, drug-drug interaction study, bioequivalence
study, special population study (renal impairment), food
effect study, etc.[33-37]

11.08.17 FIH study, etc.[38]

11.08.17 Bioequivalence study, etc.

10.09.09 Bioequivalence study, drug-drug interaction study, special
population study (renal /hepatic impairment), absolute
bioavailability study, etc.[39-43]

08.10.28 Bioequivalence study, pharmacogenomics study, drug-drug
interaction study, etc.[44,45]

07.07.18 FIH study, special population study (renal /hepatic
impairment), patient PD study, bioequivalence study, etc.
[46-49]

07.04.20 Food effect study, drug-drug interaction study, etc.

05.11.29 Drug-drug interaction study, special population study (renal
impairment, geriatrics), etc.[50-55]

05.09.15 Drug-drug interaction study, pharmacogenomics study, etc.
[56]

03.10.22 Patient PK study, etc.[57]

03.05.28 FIH study, etc.

02.12.27 Bioequivalence study, etc.[58]
99.07.15 Patient PK study, etc.

FIH, first in human; PK, pharmacokinetic; PD, pharmacodynamics, SARS CoV-2, severe acute respiratory syndrome coronavirus-2; COVID-19, coronavirus disease
2019; GERD, gastroesophageal reflux disease; HBV, hepatitis B virus.
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In addition to research projects, the KSCPT play active roles as drug-related advisory
members of KMA and MFDS, and it maintains close ties with related institutions such as the
Korea National Enterprise for Clinical Trial and the Korea Drug Development Fund.

International collaboration

The KSCPT maintains collaborative relationships with international clinical pharmacology
societies, including the Japanese Society for Clinical Pharmacology and Therapeutics
(JSCPT), the American Society for Clinical Pharmacology and Therapeutics (ASCPT),

the European Association for Clinical Pharmacology and Therapeutics (EACPT), the
International Union of Basic and Clinical Pharmacology (IUPHAR), and the American
College of Clinical Pharmacology (ACCP).

Since 2005, the KSCPT has held annual joint symposia with JSCPT, with the 17th joint
symposium scheduled for 2024. These regular joint symposia have facilitated the exchange
of information on global issues and sharing of research findings on common topics. The
collaboration between KSCPT and JSCPT has led to joint research projects between Korea
and Japan [59,60].

The KSCPT has strengthened its relationship with ASCPT through active participation in its
annual meetings. In 2009, the KSCPT and ASCPT held a joint symposium titled “Personalized
Health Care for the Global Community” discussing topics such as pharmacogenomics in
personalized drug therapy, integrating pharmacogenomics and biomarkers for efficient drug
development, and regulatory science related to modeling-simulation.

The KSCPT has held joint sessions with EACPT at its annual meetings in 2017 and 2019. In 2017,
the sessions covered the education and training of clinical pharmacology in Korea and role for
clinical research and dissemination to industry in Korea, focusing on pharmacometrics. In
2019, the sessions focused on drug safety, discussing topics such as the clinical pharmacology
perspectives for optimal polypharmacy and prioritizing hospital patients at high risk of
medication harm: development and validation of a predictive risk model.

The KSCPT’s members actively have participated in [UPHAR'’s clinical pharmacology council,
solidifying the relationship between the 2 organizations. The KSCPT is a key partner society
for IUPHAR's clinical pharmacology division and actively participates in the annual World
Smart Medication Day event held every May. The society has also translated [UPHAR’s
publication, “Clinical Pharmacology in Health Care, Teaching and Research,” into Korean.

In 2024, the KSCPT plans to hold a joint symposium with ACCP on the topic of DCTs and
clinical pharmacology. The symposium will explore the opportunities and complexities of
DCTs from a global perspective.

At the individual researcher level, international collaboration is also active. For example,
from 2020, a 5-year government-funded project called the “International Network for
Infectious Disease Research and Development of Korea” has been implemented, involving 16
institutions from 15 countries (Bhutan, Chile, Indonesia, Laos, Malaysia, Mexico, Mongolia,
Nepal, Pakistan, Paraguay, Peru, Saudi Arabia, Thailand, Uzbekistan, and Vietnam). This
project has established an international network for infectious disease research.
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Growth of academic journal

In 1993, the KSCPT began publishing an official journal named the “Journal of Korean Society
for Clinical Pharmacology and Therapeutics” to showcase the research findings from clinical
pharmacologists. This journal attracted contributions not only from academia but also
from industry and government stakeholders. Research topics predominantly focused on
pharmacokinetics/pharmacodynamics, pharmacogenomics and pharmacometrics, with
additional contributions in areas such as pharmacoepidemiology and regulatory science.
In 2013, the journal of Korean Society for Clinical Pharmacology and Therapeutics was indexed in
the Korean Citation Index. In 2014, it transitioned into an English-language journal and
was renamed “ Translational and Clinical Pharmacology (TCP).” TCPwas indexed in PubMed
Central in 2020, and the editorial management system and the website was updated. Since
its transition, TCP has covered various topics related to clinical pharmacology, with a
predominant focus on pharmacokinetics/pharmacometrics, followed by bioanalysis research,
statistical analysis research, and pharmacogenomics. Notably, recent publications have
increasingly utilized real-world data, reflecting a trend towards diversified research topics.

Expansion of clinical pharmacology research areas and advancement of
clinical trials

Clinical pharmacologists are actively engaged in a wide range of research activities, serving

as experts in personalized medicine, early-phase drug development, and regulatory science.
Clinical pharmacokinetic/pharmacodynamic studies exploring the pharmacokinetics and
pharmacodynamics of new drugs, investigating drug-drug interactions and identifying ethnic
differences in pharmacokinetics/pharmacodynamics have been continuously conducted

by clinical pharmacologists. Pharmacogenomics, a traditional research area within clinical
pharmacology, remains a significant focus, with ongoing efforts in Korea aimed at understanding
the impact of genetic polymorphisms on drug responses and adverse effects. With the
development of new technologies, the research areas and methodologies in clinical pharmacology
have diversified and evolved. Pharmacogenomics has expanded into related fields such as
pharmacometabolomics and pharmacoproteomics. In particular, pharmacometabolomic
studies are actively being conducted to identify biomarkers for drug response and disease
prognosis. Collaboration with clinical departments is strong in this field. Translational research
is also a key focus for many clinical pharmacologists in Korea. This includes in vitro and in vivo
studies investigating the activity of metabolizing enzymes and drug transporters, as well as

the development of new models that mimic patients’ pharmacokinetics or drug responses.
Pharmacometrics has been increasingly utilized in drug development since the 2010s, leading

to a growing number of research groups. Particularly, with advancements in In Vitro In Vivo
Extrapolation technology and increasing interest in Physiology-Based Pharmacokinetics
modeling and simulation, pharmacometrics is being used to predict drug effects and drug-

drug interactions, as well as to exploring optimal regimen, expanding into Quantitative System
Pharmacology. Founded in 2006 as a subgroup of the KSCPT, the Population Approach Group in
Korea has grown from 62 initial members to over 300 active members as of 2023.

Meanwhile, clinical pharmacologists are striving for increased efficiency in clinical trials by
adopting various technologies. Efforts include the implementation of clinical trial management
systems to facilitate multi-center clinical trials, direct integration of electronic health records
(EHRs) with electronic case report forms to minimize errors during data recording, and
designing clinical trials using real-world data. Additionally, as the COVID-19 pandemic
unfolded, clinical pharmacologists expanded their research focus to include DCTs and the use
of real-world data for clinical trial design, moving beyond traditional clinical trial formats.
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FUTURE DIRECTIONS OF CLINICAL PHARMACOLOGY

Clinical pharmacology and therapeutics in Korea

Clinical pharmacologists in Korea been at the forefront of research and clinical support for
personalized therapy. They also have played a significant role in establishing the infrastructure
for new drug clinical trials and advancing global competitiveness through the development of
early phase clinical trial methodologies. Clinical pharmacology is currently facing new phases.
Therapeutics is diversifying beyond chemical and biological drugs to include cell therapy, gene
therapy, and digital therapeutics. Advancements in technology such as artificial intelligence
and data science are reshaping the drug development environment. Clinical pharmacologists
face the challenge of embracing the development of these new disciplines and applying them
effectively to clinical practice and drug development.

Artificial intelligence and machine learning, core elements of artificial intelligence, hold
potential for predicting dose finding, drug-drug interactions, and adverse drug events.
They may also assist in identifying suitable patients for clinical trials and dose allocation in
adaptive clinical trials [61]. The widespread use of digital health technology such as EHRs
and mobile applications is generating real-world data that can be extensively used for drug-
drug interaction assessments, dose recommendations for patients with organ impairment,
pediatric dosing optimization, identification of prognostic biomarkers and providing
evidence for regulatory decisions [62,63].

In addition to adopting innovative technologies, the field of clinical pharmacology must
redefine its scope to thrive in the changing environment. Korean clinical pharmacologists have
established a specialized domain in new drug development through active early-phase clinical
trials and have conducted robust translational research for personalized drug therapy. However,
in patient care, the scope of activities has been relatively limited. There is a need for more
proactive involvement in patient care, including education on drug prescribing practices.

Moreover, the future of clinical pharmacology involves assuming a leadership role in
planning, strategizing, and coordinating development across the entire drug development
cycle, establishing specialized expertise in clinical practice areas, and expanding
interdisciplinary research and collaboration among basic medicine/clinical medicine,
academia/industry/research institutions/regulatory agencies, and related academic fields [4].

REFERENCES

1. Dollery CT. Clinical pharmacology - the first 75 years and a view of the future. BrJ Clin Pharmacol
20006;61:650-665. CROSSREF

2. Sjoqvist F. The past, present and future of clinical pharmacology. Eur J Clin Pharmacol 1999;55:553-557.
PUBMED | CROSSREF
Shin SG. History of clinical pharmacology in Korea. Transl Clin Pharmacol 2014;22:43-51.

4. Korean Society of Clinical Pharmacology and Therapeutics (KSCPT). Beyond academic boundaries,
innovation in clinical pharmacology. Seoul: KSCPT; 2023.

5. Jeong SI, Ban MS, Hwang JG, Park MK, Lim S, Kim S, et al. The effect of renal function on the
pharmacokinetics and pharmacodynamics of enavogliflozin, a potent and selective sodium-glucose
cotransporter-2 inhibitor, in type 2 diabetes. Diabetes Obes Metab 2024;26:2588-2597. PUBMED | CROSSREF

6. SongJY, Choi WS, Heo JY, Kim EJ, Lee JS, Jung DS, et al. Immunogenicity and safety of SARS-

CoV-2 recombinant protein nanoparticle vaccine GBP510 adjuvanted with ASO3: interim results of a
randomised, active-controlled, observer-blinded, phase 3 trial. EClinicalMedicine 2023;64:102140.
PUBMED | CROSSREF

https://tcpharm.org https://doi.org/10.12793/tcp.2024.32.€12 123


https://doi.org/10.1111/j.1365-2125.2006.02672.x
http://www.ncbi.nlm.nih.gov/pubmed/10541772
https://doi.org/10.1007/s002280050672
http://www.ncbi.nlm.nih.gov/pubmed/38618974
https://doi.org/10.1111/dom.15573
http://www.ncbi.nlm.nih.gov/pubmed/37711219
https://doi.org/10.1016/j.eclinm.2023.102140

Clinical pharmacology and therapeutics in Korea

Translational and I ‘ P “‘
Clinical Pharmacology 2

https://tcpharm.org

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

HwangJG, Jeon I, Park SA, Lee A, Yu KS, Jang IJ, et al. Pharmacodynamics and pharmacokinetics
of DWP14012 (fexuprazan) in healthy subjects with different ethnicities. Aliment Pharmacol Ther
2020;52:1648-1657. PUBMED | CROSSREF

OhJ, Yang E, Jang IJ, Lee H, Yoo H, Chung]JY, et al. Pharmacodynamic and pharmacokinetic drug
interactions between fexuprazan, a novel potassium-competitive inhibitor, and aspirin, in healthy
subjects. Pharmaceutics 2023;15:549. PUBMED | CROSSREF

Won H, Kim E, Chae J, Lee H, ChoJY, Jang I, et al. Pharmacokinetic interactions between fexuprazan,
a potassium-competitive acid blocker, and nonsteroidal anti-inflammatory drugs in healthy males. Clin
Transl Sci 2024;17:€13798. PUBMED | CROSSREF

JeonY, Lee N, Baek S, Choi], Jhee S, Lee H. A randomized, double-blind, placebo- and active-controlled,
escalating single-dose study to evaluate the safety, tolerability, pharmacokinetic, and pharmacodynamic
profiles of subcutaneous eflapegrastim in healthy Japanese and Caucasian subjects. Drugs R D 2022;22:71-87.
PUBMED | CROSSREF

KimJY, Jang YR, Hong JH, Jung JG, Park JH, Streinu-Cercel A, et al. Safety, virologic efficacy, and
pharmacokinetics of CT-P59, a neutralizing monoclonal antibody against SARS-CoV-2 spike receptor-
binding protein: two randomized, placebo-controlled, phase I studies in healthy individuals and patients
with mild SARS-CoV-2 infection. Clin Ther 2021;43:1706-1727. PUBMED | CROSSREF

Huh KY, Lim Y, Yoon DY, HwangJG, Sim S, Kang]J, et al. Effects of food and race on the pharmacokinetics
of lazertinib in healthy subjects and patients with EGFR mutation-positive advanced non-small cell lung
cancer. Lung Cancer 2023;175:112-120. PUBMED | CROSSREF

Han S, Choi HY, Kim YH, Nam JY, Kim B, Song GS, et al. Randomised clinical trial: safety, tolerability,
pharmacokinetics, and pharmacodynamics of single and multiple oral doses of tegoprazan (CJ-12420), a
novel potassium-competitive acid blocker, in healthy male subjects. Aliment Pharmacol Ther 2019;50:751-759.
PUBMED | CROSSREF

Ghim JL, Chin MC, Jung]J, Lee J, Kim S, Kim B, et al. Pharmacokinetics and pharmacodynamics of
tegoprazan coadministered with amoxicillin and clarithromycin in healthy subjects. J Clin Pharmacol
2021;61:913-922. PUBMED | CROSSREF

Hwang JG, Yoo H, Lee JW, Song GS, Lee S, Kim MG. Comparison of pharmacokinetic characteristics of
two tegoprazan (CJ-12420) formulations in healthy male subjects. Transl Clin Pharmacol 2019;27:80-85.
PUBMED | CROSSREF

Park S, Yang E, Kim B, Kwon J, Jang IJ, Lee SH. Pharmacokinetic and pharmacodynamic exploration of
various combinations of tegoprazan immediate and delayed-release formulations. Br J Clin Pharmacol
2023;89:2877-2887. PUBMED | CROSSREF

Hwang JG, Kim YK, Choi YS, Kwon SK, Han JH, Park MK. Influence of renal function on the single-dose
pharmacokinetics of besifovir, a novel antiviral agent for the treatment of hepatitis B virus infection. J
Clin Pharmacol 2022;62:46-54. PUBMED | CROSSREF

Noh YS, Yoon S, Kim SR, Lee KT, Jang IJ. A safety, pharmacokinetic, pharmacogenomic and population
pharmacokinetic analysis of the third-generation EGFR TKI, olmutinib (HM61713), after single oral
administration in healthy volunteers. Basic Clin Pharmacol Toxicol 2019;125:370-381. PUBMED | CROSSREF

Gu N, Park MK, Kim TE, Bahng MY, Lim KS, Cho SH, et al. Multiple-dose pharmacokinetics and
pharmacodynamics of evogliptin (DA-1229), a novel dipeptidyl peptidase IV inhibitor, in healthy
volunteers. Drug Des Devel Ther 2014;8:1709-1721.  PUBMED | CROSSREF

Rhee §J, Choi Y, Lee S, OhJ, Kim SJ, Yoon SH, et al. Pharmacokinetic and pharmacodynamic interactions
between metformin and a novel dipeptidyl peptidase-4 inhibitor, evogliptin, in healthy subjects. Drug
Des Devel Ther 2016;10:2525-2534. PUBMED | CROSSREF

Hong T, Jin BH, Kim CO, Yoo BW, Kim D, Lee JI, et al. Pharmacokinetics and safety of evogliptin in
hepatically impaired patients. BrJ Clin Pharmacol 2021;87:2757-2766. PUBMED | CROSSREF

Rhee §J, Lee S, Yoon SH, ChoJY, Jang IJ, Yu KS. Pharmacokinetics of the evogliptin/metformin extended-
release (5/1,000 mg) fixed-dose combination formulation compared to the corresponding loose
combination, and food effect in healthy subjects. Drug Des Devel Ther 2016;10:1411-1418. PUBMED |
CROSSREF

Kim TE, Lim KS, Park MK, Yoon SH, Cho JY, Shin SG, et al. Evaluation of the pharmacokinetics, food
effect, pharmacodynamics, and tolerability of DA-1229, a dipeptidyl peptidase IV inhibitor, in healthy
volunteers: first-in-human study. Clin Ther 2012;34:1986-1998. PUBMED | CROSSREF

Kim Y, Kim A, Lee S, Choi SH, Lee DY, Song]JS, et al. Pharmacokinetics, safety, and tolerability of
tedizolid phosphate after single-dose administration in healthy Korean male subjects. Clin Ther
2017;39:1849-1857. PUBMED | CROSSREF

https://doi.org/10.12793/tcp.2024.32.€12 124


http://www.ncbi.nlm.nih.gov/pubmed/33111337
https://doi.org/10.1111/apt.16131
http://www.ncbi.nlm.nih.gov/pubmed/36839870
https://doi.org/10.3390/pharmaceutics15020549
http://www.ncbi.nlm.nih.gov/pubmed/38700290
https://doi.org/10.1111/cts.13798
http://www.ncbi.nlm.nih.gov/pubmed/34993933
https://doi.org/10.1007/s40268-021-00379-8
http://www.ncbi.nlm.nih.gov/pubmed/34551869
https://doi.org/10.1016/j.clinthera.2021.08.009
http://www.ncbi.nlm.nih.gov/pubmed/36495784
https://doi.org/10.1016/j.lungcan.2022.11.021
http://www.ncbi.nlm.nih.gov/pubmed/31437865
https://doi.org/10.1111/apt.15438
http://www.ncbi.nlm.nih.gov/pubmed/33341955
https://doi.org/10.1002/jcph.1805
http://www.ncbi.nlm.nih.gov/pubmed/32055586
https://doi.org/10.12793/tcp.2019.27.2.80
http://www.ncbi.nlm.nih.gov/pubmed/37170677
https://doi.org/10.1111/bcp.15784
http://www.ncbi.nlm.nih.gov/pubmed/34327707
https://doi.org/10.1002/jcph.1945
http://www.ncbi.nlm.nih.gov/pubmed/31125491
https://doi.org/10.1111/bcpt.13262
http://www.ncbi.nlm.nih.gov/pubmed/25336915
https://doi.org/10.2147/DDDT.S65678
http://www.ncbi.nlm.nih.gov/pubmed/27570447
https://doi.org/10.2147/DDDT.S110712
http://www.ncbi.nlm.nih.gov/pubmed/33245796
https://doi.org/10.1111/bcp.14680
http://www.ncbi.nlm.nih.gov/pubmed/27110098
https://doi.org/10.2147/DDDT.S102459
http://www.ncbi.nlm.nih.gov/pubmed/22943970
https://doi.org/10.1016/j.clinthera.2012.08.006
http://www.ncbi.nlm.nih.gov/pubmed/28865799
https://doi.org/10.1016/j.clinthera.2017.08.002

Clinical pharmacology and therapeutics in Korea

Translational and I ‘ P “‘
Clinical Pharmacology 2

https://tcpharm.org

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

Han H, Kim SE, Shin KH, Lim C, Lim KS, Yu KS, et al. Comparison of pharmacokinetics between new
quinolone antibiotics: the zabofloxacin hydrochloride capsule and the zabofloxacin aspartate tablet. Curr
Med Res Opin 2013;29:1349-1355. PUBMED | CROSSREF

Kim MJ, Lim HS, Jin S, Jung JA, Noh YH, Kim YH, et al. Pharmacokinetic, pharmacodynamic, and safety/
tolerability profiles of CG100649, a novel COX-2 inhibitor: results of a phase I, randomized, multiple-dose
study in healthy Korean men and women. Clin Ther 2015;37:197-210. PUBMED | CROSSREF

Choi HY, Jin SJ, Jung JA, Kim UJ, Ko YJ, Noh YH, et al. Effects of ketoconazole on the pharmacokinetic
properties of CG100649, a novel NSAID: a randomized, open-label crossover study in healthy Korean
male volunteers. Clin Ther 2014;36:115-125. PUBMED | CROSSREF

Kim JW, Kim JR, Yi S, Shin KH, Shin HS, Yoon SH, et al. Tolerability and pharmacokinetics of lobeglitazone
(CKD-501), a peroxisome proliferator-activated receptor-y agonist: a single- and multiple-dose, double-
blind, randomized control study in healthy male Korean subjects. Clin Ther 2011;33:1819-1830. PUBMED |
CROSSREF

Shin D, Kim TE, Yoon SH, Cho JY, Shin SG, Jang IJ, et al. Assessment of the pharmacokinetics of co-
administered metformin and lobeglitazone, a thiazolidinedione antihyperglycemic agent, in healthy
subjects. Curr Med Res Opin 2012;28:1213-1220. PUBMED | CROSSREF

Park MK, Kim TE, Kim J, Kim C, Yoon SH, ChoJY, et al. Tolerability and pharmacokinetics of
lobeglitazone, a novel peroxisome proliferator-activated receptor-y agonist, after a single oral
administration in healthy female subjects. Clin Drug Investig 2014;34:467-474. PUBMED | CROSSREF

Oh ES, Kim CO, Kim KH, Kim YN, Kim C, Lee JI, et al. Effect of ketoconazole on lobeglitazone
pharmacokinetics in Korean volunteers. Clin Ther 2014;36:1064-1071. PUBMED | CROSSREF

Park ], Kim CO, Oh ES, Lee JI, Kim JK, Ahn SH, et al. Effects of hepatic impairment on the pharmacokinetic
profile and safety of lobeglitazone. Clin Pharmacol Drug Dev 2022;11:576-584. PUBMED | CROSSREF

Lim KS, Kim JR, Choi YJ, Shin KH, Kim KP, Hong JH, et al. Pharmacokinetics, pharmacodynamics,
and tolerability of the dipeptidyl peptidase IV inhibitor LC15-0444 in healthy Korean men: a dose-
block-randomized, double-blind, placebo-controlled, ascending single-dose, phase I study. Clin Ther
2008;30:1817-1830. PUBMED | CROSSREF

Lim KS, ChoJY, Kim BH, Kim JR, Kim HS, Kim DK, et al. Pharmacokinetics and pharmacodynamics of
LC15-0444, a novel dipeptidyl peptidase IV inhibitor, after multiple dosing in healthy volunteers. BrJ Clin
Pharmacol 2009;68:883-890. PUBMED | CROSSREF

Noh YH, Lim HS, Jin §J, Kim MJ, Kim YH, Sung HR, et al. Effects of ketoconazole and rifampicin on the
pharmacokinetics of gemigliptin, a dipeptidyl peptidase-IV inhibitor: a crossover drug-drug interaction
study in healthy male Korean volunteers. Clin Ther 2012;34:1182-1194. PUBMED | CROSSREF

Shon JH, Kim N, Park SJ, Oh MK, Kim EY, Lee SH, et al. Effect of renal impairment and haemodialysis on
the pharmacokinetics of gemigliptin (LC15-0444). Diabetes Obes Metab 2014;16:1028-1031. PUBMED |
CROSSREF

Choi HY, Kim YH, Kim MJ, Lee SH, Bang K, Han S, et al. Evaluation of pharmacokinetic drug interactions
between gemigliptin (dipeptidylpeptidase-4 inhibitor) and glimepiride (sulfonylurea) in healthy
volunteers. Drugs R D 2014;14:165-176. PUBMED | CROSSREF

JungJ, Choi S, Cho SH, Ghim JL, Hwang A, Kim U, et al. Tolerability and pharmacokinetics of avanafil,

a phosphodiesterase type 5 inhibitor: a single- and multiple-dose, double-blind, randomized, placebo-
controlled, dose-escalation study in healthy Korean male volunteers. Clin Ther 2010;32:1178-1187.

PUBMED | CROSSREF

Yi S, Kim JW, Kim TE, Kim J, Jun YK, ChoiJ, et al. Effect of multiple doses of fimasartan, an angiotensin
II receptor antagonist, on the steady-state pharmacokinetics of digoxin in healthy volunteers. Int J Clin
Pharmacol Ther 2011;49:321-327. PUBMED | CROSSREF

Shin KH, Kim TE, Kim SE, Lee MG, Song IS, Yoon SH, et al. The effect of the newly developed
angiotensin receptor Il antagonist fimasartan on the pharmacokinetics of atorvastatin in relation to
OATPI1BI1 in healthy male volunteers. J Cardiovasc Pharmacol 2011;58:492-499. PUBMED | CROSSREF

LeeJ, Han S, Jeon S, Hong T, Yim DS. Pharmacokinetic-pharmacodynamic model of fimasartan applied to
predict the influence of a high fat diet on its blood pressure-lowering effect in healthy subjects. Eur J Clin
Pharmacol 2013;69:11-20. PUBMED | CROSSREF

Kim CO, Lee HW, Oh ES, Seong SJ, Kim DY, Lee J, et al. Influence of hepatic dysfunction on the
pharmacokinetics and safety of fimasartan. ] Cardiovasc Pharmacol 2013;62:524-529. PUBMED | CROSSREF

Kim S, Lee ], Shin D, Lim KS, Kim YS, Jang I, et al. Effect of renal function on the pharmacokinetics of
fimasartan: a single-dose, open-label, phase I study. Drug Des Devel Ther 2014;8:1723-1731.  PUBMED |
CROSSREF

https://doi.org/10.12793/tcp.2024.32.€12 125


http://www.ncbi.nlm.nih.gov/pubmed/23865727
https://doi.org/10.1185/03007995.2013.825591
http://www.ncbi.nlm.nih.gov/pubmed/25097102
https://doi.org/10.1016/j.clinthera.2014.07.007
http://www.ncbi.nlm.nih.gov/pubmed/24417786
https://doi.org/10.1016/j.clinthera.2013.12.004
http://www.ncbi.nlm.nih.gov/pubmed/22047812
https://doi.org/10.1016/j.clinthera.2011.09.023
http://www.ncbi.nlm.nih.gov/pubmed/22697273
https://doi.org/10.1185/03007995.2012.703131
http://www.ncbi.nlm.nih.gov/pubmed/24802657
https://doi.org/10.1007/s40261-014-0197-y
http://www.ncbi.nlm.nih.gov/pubmed/25047497
https://doi.org/10.1016/j.clinthera.2014.05.064
http://www.ncbi.nlm.nih.gov/pubmed/35255191
https://doi.org/10.1002/cpdd.1045
http://www.ncbi.nlm.nih.gov/pubmed/19014837
https://doi.org/10.1016/j.clinthera.2008.10.013
http://www.ncbi.nlm.nih.gov/pubmed/20002082
https://doi.org/10.1111/j.1365-2125.2009.03376.x
http://www.ncbi.nlm.nih.gov/pubmed/22534255
https://doi.org/10.1016/j.clinthera.2012.04.001
http://www.ncbi.nlm.nih.gov/pubmed/24641348
https://doi.org/10.1111/dom.12292
http://www.ncbi.nlm.nih.gov/pubmed/24962635
https://doi.org/10.1007/s40268-014-0054-8
http://www.ncbi.nlm.nih.gov/pubmed/20637970
https://doi.org/10.1016/j.clinthera.2010.06.011
http://www.ncbi.nlm.nih.gov/pubmed/21543035
https://doi.org/10.5414/CP201533
http://www.ncbi.nlm.nih.gov/pubmed/21765368
https://doi.org/10.1097/FJC.0b013e31822b9092
http://www.ncbi.nlm.nih.gov/pubmed/22660441
https://doi.org/10.1007/s00228-012-1297-3
http://www.ncbi.nlm.nih.gov/pubmed/24084213
https://doi.org/10.1097/FJC.0000000000000010
http://www.ncbi.nlm.nih.gov/pubmed/25336916
https://doi.org/10.2147/DDDT.S68784

Clinical pharmacology and therapeutics in Korea

Translational and I ‘ P “‘
Clinical Pharmacology 2

https://tcpharm.org

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Jin BH, Yoo BW, Park ], Kim JH, Lee JY, Shin JS, et al. Pharmacokinetic drug interaction and safety after
coadministration of clarithromycin, amoxicillin, and ilaprazole: a randomised, open-label, one-way
crossover, two parallel sequences study. Eur J Clin Pharmacol 2018;74:1149-1157. PUBMED | CROSSREF

Cho H, Choi MK, Cho DY, Yeo CW, Jeong HE, Shon JH, et al. Effect of CYP2C19 genetic polymorphism on
pharmacokinetics and pharmacodynamics of a new proton pump inhibitor, ilaprazole. J Clin Pharmacol
2012;52:976-984. PUBMED | CROSSREF

Kim BH, Yi S, Kim J, Lim KS, Kim KP, Lee B, et al. Influence of alcohol on the hemodynamic effects and
pharmacokinetic properties of mirodenafil: a single-dose, randomized-sequence, open-label, crossover
study in healthy male volunteers in Korea. Clin Ther 2009;31:1234-1243. PUBMED | CROSSREF

Shin KH, Kim BH, Kim TE, Kim JW, Yi S, Yoon SH, et al. The effects of ketoconazole and rifampicin on
the pharmacokinetics of mirodenafil in healthy Korean male volunteers: an open-label, one-sequence,
three-period, three-treatment crossover study. Clin Ther 2009;31:3009-3020. PUBMED | CROSSREF

Gu N, Kim J, Lim KS, Shin KH, Kim TE, Lee B, et al. Assessment of the effect of mirodenafil on the
hemodynamics of healthy male Korean volunteers administered tamsulosin: a randomized, double-blind,
placebo-controlled, 2-period crossover study. Clin Ther 2012;34:1929-1939. PUBMED | CROSSREF

Noh YH, Lim HS, Cho SH, Ghim JL, Choe S, Jung JA, et al. Assessment of the influence of severe renal
impairment on the pharmacokinetics of mirodenafil in Korean male volunteers. IntJ Clin Pharmacol Ther
2012;50:880-888. PUBMED | CROSSREF

Kim TE, Kim BH, Kim JR, Lim KS, Hong JH, Kim KD, et al. Effect of food on the pharmacokinetics of the
oral phosphodiesterase 5 inhibitor udenafil for the treatment of erectile dysfunction. Br J Clin Pharmacol
2009;68:43-46. PUBMED | CROSSREF

Shin KH, Chung YJ, Kim BH, Kim TE, Kim HS, ChoJY, et al. Effect of ketoconazole on the
pharmacokinetics of udenafil in healthy Korean subjects. Br] Clin Pharmacol 2010;69:307-310. PUBMED |
CROSSREF

Kim YH, Choi HY, Lee SH, Jeon HS, Lim HS, Bahng MY, et al. Pharmacokinetic interaction between
udenafil and dapoxetine: a randomized, open-labeled crossover study in healthy male volunteers. Drug
Des Devel Ther 2015;9:1209-1216. PUBMED | CROSSREF

Kim A, Lee J, Shin D, Jung YJ, Bahng MY, Cho JY, et al. Population pharmacokinetic analysis to
recommend the optimal dose of udenafil in patients with mild and moderate hepatic impairment. Br ]
Clin Pharmacol 2016;82:389-398. PUBMED | CROSSREF

Cho YS, Noh YH, Lim HS, Cho SH, Ghim JL, Choe S, et al. Effects of renal impairment on the
pharmacokinetics and safety of udenafil. J Clin Pharmacol 2018;58:905-912. PUBMED | CROSSREF

Choi HK, JungJA, Shon J, Bahng MY, Cho DY, Yeo CW, et al. The effect of age on the pharmacokinetics of
udenafil in healthy subjects. J Clin Pharmacol 2016;56:1372-1377. PUBMED | CROSSREF

Choi HY, Noh YH, Jin SJ, Kim YH, Kim MJ, Sung H, et al. Bioavailability and tolerability of combination
treatment with revaprazan 200 mg + itopride 150 mg: a randomized crossover study in healthy male
Korean volunteers. Clin Ther 2012;34:1999-2010. PUBMED | CROSSREF

Lee DH, Kim SW, Bae KS, Hong]JS, Suh C, Kang YK, et al. A phase I and pharmacologic study of belotecan
in combination with cisplatin in patients with previously untreated extensive-stage disease small cell lung
cancer. Clin Cancer Res 2007;13:6182-6186. PUBMED | CROSSREF

Kim MJ, Lim HS, Cho SH, Bae KS. Comparative pharmacokinetics and bioavailability of gemifloxacin
administered as an intravenous 200 mg formulation or an oral 320 mg tablet. Clin Drug Investig
2014;34:195-201. PUBMED | CROSSREF

Yi S, An H, Lee H, Lee S, leiri I, Lee Y, et al. Korean, Japanese, and Chinese populations featured similar
genes encoding drug-metabolizing enzymes and transporters: a DMET Plus microarray assessment.
Pharmacogenet Genomics 2014;24:477-485. PUBMED | CROSSREF

Choi HK, JungJA, Fujita T, Amano H, Ghim JL, Lee DH, et al. Population pharmacokinetic-
pharmacodynamic analysis to compare the effect of moxifloxacin on QT interval prolongation between
healthy Korean and Japanese subjects. Clin Ther 2016;38:2610-2621. PUBMED | CROSSREF

Johnson M, Patel M, Phipps A, van der Schaar M, Boulton D, Gibbs M. The potential and pitfalls of
artificial intelligence in clinical pharmacology. CPT Pharmacometrics Syst Pharmacol 2023;12:279-284.
PUBMED | CROSSREF

Zhu R, Vora B, Menon S, Younis I, Dwivedi G, Meng Z, et al. Clinical pharmacology applications of
real-world data and real-world evidence in drug development and approval-an industry perspective. Clin
Pharmacol Ther 2023;114:751-767. PUBMED | CROSSREF

Subbiah V. The next generation of evidence-based medicine. Nat Med 2023;29:49-58. PUBMED | CROSSREF

https://doi.org/10.12793/tcp.2024.32.€12 126


http://www.ncbi.nlm.nih.gov/pubmed/29846770
https://doi.org/10.1007/s00228-018-2489-2
http://www.ncbi.nlm.nih.gov/pubmed/21593280
https://doi.org/10.1177/0091270011408611
http://www.ncbi.nlm.nih.gov/pubmed/19695390
https://doi.org/10.1016/j.clinthera.2009.06.008
http://www.ncbi.nlm.nih.gov/pubmed/20110038
https://doi.org/10.1016/j.clinthera.2009.12.012
http://www.ncbi.nlm.nih.gov/pubmed/22921287
https://doi.org/10.1016/j.clinthera.2012.08.002
http://www.ncbi.nlm.nih.gov/pubmed/23006442
https://doi.org/10.5414/CP201721
http://www.ncbi.nlm.nih.gov/pubmed/19660002
https://doi.org/10.1111/j.1365-2125.2009.03404.x
http://www.ncbi.nlm.nih.gov/pubmed/20233203
https://doi.org/10.1111/j.1365-2125.2009.03601.x
http://www.ncbi.nlm.nih.gov/pubmed/25759565
https://doi.org/10.2147/DDDT.S78713
http://www.ncbi.nlm.nih.gov/pubmed/27084997
https://doi.org/10.1111/bcp.12977
http://www.ncbi.nlm.nih.gov/pubmed/29537612
https://doi.org/10.1002/jcph.1095
http://www.ncbi.nlm.nih.gov/pubmed/27006150
https://doi.org/10.1002/jcph.739
http://www.ncbi.nlm.nih.gov/pubmed/22858177
https://doi.org/10.1016/j.clinthera.2012.07.004
http://www.ncbi.nlm.nih.gov/pubmed/17947485
https://doi.org/10.1158/1078-0432.CCR-07-0534
http://www.ncbi.nlm.nih.gov/pubmed/24385283
https://doi.org/10.1007/s40261-013-0164-z
http://www.ncbi.nlm.nih.gov/pubmed/25029633
https://doi.org/10.1097/FPC.0000000000000075
http://www.ncbi.nlm.nih.gov/pubmed/28003052
https://doi.org/10.1016/j.clinthera.2016.10.011
http://www.ncbi.nlm.nih.gov/pubmed/36717763
https://doi.org/10.1002/psp4.12902
http://www.ncbi.nlm.nih.gov/pubmed/37393555
https://doi.org/10.1002/cpt.2988
http://www.ncbi.nlm.nih.gov/pubmed/36646803
https://doi.org/10.1038/s41591-022-02160-z

	Clinical pharmacology and therapeutics in South Korea: 30 years with the Korean Society of Clinical Pharmacology and Therapeutics
	THE INCEPTION OF CLINICAL PHARMACOLOGY IN SOUTH KOREA AND THE EARLY ACTIVITIES OF KSCPT
	GROWTH OF CLINICAL PHARMACOLOGY IN SOUTH KOREA
	Establishment of clinical pharmacology departments and training of clinical pharmacologists

	MATURATION OF CLINICAL PHARMACOLOGY IN SOUTH KOREA
	Patient care
	Drug development
	Education
	Collaboration with regulatory agency
	International collaboration

	Growth of academic journal
	Expansion of clinical pharmacology research areas and advancement of clinical trials

	FUTURE DIRECTIONS OF CLINICAL PHARMACOLOGY
	REFERENCES


