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Objectives: With the growing interest in big data, regulatory agencies in United States, Japan, and Europe are showing active movements to use RWD
and RWE to manage drug safety and development activation. Along with the global movements, it is necessary to establish a basic system for utilizing
RWD based drug lifecycle data for drug safety management in Korea. The purpose of this study is to review and find implication of the collection and uti-
lization of drug lifecycle data in the U.S., Japan, and Europe. Methods: In order to investigate the current status and contents of each country’s system,
we searched the websites of each country’s regulatory agency and related agencies, and collected and investigated related laws, papers, and reports. We
compared and analyzed focusing on solving regulatory problems that may occur in the drug lifecycle or exploring the safety and potential effects of
drugs in drug lifecycle phases. Results: Based on FDA Sentinel 5-year plan and MID-NET, the U.S. and Japan are accelerating the generation of real data
and real evidence for regulatory decision-making in post-marketing safety management. In Europe, various clinical field-specific projects have been
undertaken to assess the effectiveness and safety of drugs due to disease. Various research cases using drug lifecycle data collected from drug safety
management systems in each country have been represented. Conclusions: By identifying drug safety management systems and cases of drug lifecycle
data utilization in various countries, we expect to serve as a stepping stone for discussions on the direction and utilization plan to efficiently develop
drug safety management systems in Korea.
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Table 1. Big data on healthcare in Korea

Organization Database

Contents

NHIS National Health
Information Database

Information on qualifications and insurance premiums, details of health examination, medical details
submitted by medical providers, and medical institution
Sample data of patients who received medical treatment for one year from the start date of treatment

Information on international disease classification, oncology international disease classification, and

HIRA National Patients Sample

based on health insurance claim data
NCC Cancer Registration Data

summary stage of cancer patients
MOHW Korea National Health and

Nutrition Examination Survey

MOHW Community Health Survey

Information on physical measurement, obesity, high blood pressure, smoking, drinking, obesity and
weight control, physical activity, nutrition surveys such as food and nutrient intake, dietary behavior,
and dietary supplements

Information on health behavior, health examination and vaccination, disease prevalence, medical use,

accident and addiction, activity restriction and quality of life, social and physical environment,
education and economic activity

NHIS, National Health Insurance Service; HIRA, Health Insurance Review & Assessment Service, NCC, National Cancer Center; MOHW, Ministry of Health

and Welfare.
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Figure 1. Phases of drug lifecycle for drug development and management.
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Table 2. Details of the interim strategic plan 2017-2019

Goal 1: Increase the nation’s preparedness to address threats as a result of terrorism, pandemic influenza, and emerging infectious diseases
+ Increase the nation’s preparedness for pandemic influenza
- Facilitate development, evaluation, and availability of high priority medical products

- Develop reagents, evaluate new methods, and implement policies to maintain a continued safe and adequate supply of blood and tissues during
emergencies

Goal 2: Improve global public health through international collaboration including research and information sharing
+ Promote research and information-sharing globally to address diseases and emerging threats impacting human populations
- Facilitate global access to vaccines and biological products that address critical health needs

+ Harmonize existing regulatory standards and work towards prospective harmonization of standards on new biological product areas to promote
global public health

- Collaborate in international scientific efforts to establish and maintain reference materials and standards for biologics
Goal 3: Utilize advances in science and technology to facilitate development of safe and effective biological products

- Integrate genomics, proteomics, and other cutting-edge scientific technologies into regulatory oversight to expedite product development and
review

- Improve the evaluation of product efficacy in clinical trials through the use of biomarkers and adaptive designs
- Advance regulatory science research and update regulatory policy to facilitate product review, including development of relevant animal models
+ Facilitate increased biologics manufacturing capacity and improved product quality
Goal 4: Ensure the safety of biological products
« Improve the use of healthcare data to enhance monitoring of the safety and quality of licensed biological products
+ Enhance statistical data analysis and mathematical models for improved epidemiological and risk assessments of regulated products
- Promote safe product use through effective risk management and risk communication
Goal 5: Advance regulatory science and research

+ Advance the scientific basis for regulation of biologics, human tissues, and blood to enhance safety, effectiveness, quality, and consistency through
development and evaluation of new concepts, methods, models, and reagents

+ Develop and assess nonclinical models and methods with improved predictive value, and, as feasible, reduce, refine, or replace the use of animals for
evaluation of safety and effectiveness of CBER-regulated products

+ Improve clinical evaluation related to CBER-regulated products through the use of new biomarkers, large scientific and healthcare datasets, and
innovative design and analysis of clinical studies by applying new statistical, epidemiological, and mathematical modeling approaches, and considering
patient input to inform benefit-risk assessment of general and special populations

- Prepare for future regulatory and public health challenges through investments in emerging science and technology, and develop and sustain varied
scientific expertise

Goal 6: Manage for organizational excellence and accountability
+ Recruit, develop, retain, and strategically manage a world-class workforce
+ Ensure program integrity and responsible stewardship through effective administration of resource and financial management responsibilities
- Foster a safe, secure, and healthy work environment for CBER employees
- Ensure effective strategic communication to address information needs and concerns of both internal and external audiences
+ Implement an IT modernization program to provide state-of-the-art integrated information and shared data resources
« Foster a culture of continual business process improvement to enhance the overall operation and effectiveness of the FDA
+ Improve transparency, collaboration, and participation

CBER, Center for Biologics Evaluation and Research; FDA, Food and Drug Administration.

O] Al 2 AFSIAL Al 50] ok Ao et ARE 27, B4 Al Record, EHR)2F U =4 AL 34 B (Diagnosis Procedure Combina-
o AR OJoE QRS ThaHs BAZAL 005 tion DPO) 51 Aelolele] AN Seolel S Thaalol oFolst el
A Y] Az do] et el dat Sjors FARgof gt A walf  7hol=eiel 2E 917t MIHARI EEQE(MEdiml Information for
5 Al&sH| A | Y5t AlEE nlske] $95lal Itk PMDAS]  Risk Assessment Initiative Project) S A|3Y3}aL QITH14]. Table 332} 720]
olorE QIR 7ISlo A AR SlopEe] FAT A4 W AR 2011dol OJoF ok Trlo] A} Eelolels SHET 2 e
4 BHE Rlsto] St SfofsE dloEHlo] 2o st o]F 7N AJHsh= owAg i glofEH|o] A Y[ E]=(Medical Information Data-
O 7 Awrtel Polsto] Al A B b oS vhelsk= A S base Network, MID-NET)E 551314, 0]5 2018178 A|oF¢1A
= R3], 9 BHAlo]| g7sto] Hlofe] Z-g-o] Bdetal Q= FAloltHI5-17].
Q1H 0 2009¢HE] o= 7]e] M7} =7 K (Electronic Health

http://www.e-jhis.org | 151



Journal of
Health Informatics
and Statistics

Hee-Soo Yang, et al.

Table 3. Medical information database network participating organizations and collection information

Class

Contents

Participating organizations (10)

University of Tokyo Hospital
Kyushu University Hospital
Saga University Hospital
Kagawa University Hospital

Hamamatsu University Hospital

Chiba University Hospital

Kitasato Institute Group

Nippon Telegraph and Telephone Hospital Group

Tokushukai Group Tohoku University Hospital
EMAs data - Patient identifiers - Injection order/execution data

- Medical examination history data - Laboratory test data

- Diagnosis order data - Radiography examination data

- Discharge summary data - Physiological laboratory data

- Prescription order/execution data

- Microbiological test data

EMA, European Medicines Agency.

Table 4. Pilot research projects to promote the utilization of real world data in Europe

Project Date Co-worker Contents

BD4BO 2016 European Health Data Development an integrated DB based on data from patients with cardiovascular
Network disease, blood cancer, Alzheimer’s disease and prostate cancer to analyze big

AETIONOMY 2014.01-2018.12  Fraunhofer Institute Organize epidemiological knowledge and improve disease classification of

Institute of Biomedical
Research of Salamanca
and EHA

HARMONY 2017.01-2022.02

BIG DATA for HEART ~ 2017.03-2022.02  University Medical Center

Utrecht
European Association of
Urology

PIONEER 2018.05-2023.04

neurodegenerative disease for drug development and treatment improvement
based on data collected by public databases and private companies

Development a big data platform based on blood cancer patient data and
Development a clinical trial design support algorithm by merging, comparing,
and analyzing population data of acute myeloid leukemia patients registered
in European clinical trials

Development of personalized medical guidelines through the big data platform
based on cardiovascular disease patient information

Develop big data analysis technology to enhance prostate cancer diagnosis and
treatment and provide information on the disparity of screening, diagnosis
and treatment of prostate cancer patients

BD4BO, Big data for better outcomes; HARMONY, Healthcare Alliance for Resourceful Medicine Offensive against Neoplasms in Hematology; EHA, Europe-

an Hematology Association.
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Table 5. Research on the data utilization according to the drug lifecycle phases in foreign country

Phase Country Title
Clinical United States Use of Real-World Evidence to Drive Drug Development Strategy and Inform Clinical Trial Design (2022)
development Use of real-world evidence in regulatory decisions for rare diseases in the United States-Current status and future
directions (2020)
Japan Drug repositioning in cancer: The current situation in Japan (2020)
Europe + Selectivity profiling of BCRP versus P-gp inhibition: from automated collection of polypharmacology data to
multi-label learning (2016)
Large-Scale Predictive Drug Safety: From Structural Alerts to Biological Mechanisms (2015)
Approval United States  + Case Analysis in Drug Approval by FDA/EMA Using Real-World Data amd Real-World Evidence (2022)
Japan + Analysis of 10 years drug lifecycle management (LCM) activities in the Japanese market (2013)
Europe Licensing of Orphan Medicinal Products-Use of Real-World Data and Other External Data on Efficacy Aspects in
Marketing Authorization Applications Concluded at the European Medicines Agency Between 2019 and 2021
(2022)
Production United States A COVID-19-ready public health surveillance system: The Food and Drug Administration’s Sentinel System (2021)
Japan Prescription pattern of anti-Parkinson’s disease drugs in Japan based on a nationwide medical claims database
(2020)
Europe + Marketing Authorization Applications Made to the European Medicines Agency in 2018-2019: What was the
Contribution of Real-World Evidence? (2022)
Post-marketing ~ United States - Analysis of Data on Adverse Drug Events Reported to the Food and Drugs Administration of the United States of
surveillance America (2020)
+ Methods to Compare Adverse Events in Twitter to FAERS, Drug Information Databases, and Systematic Reviews:
Proof of Concept with Adalimumab (2018)
Japan + Survey of serious adverse events and safety evaluation of oral anticancer drug treatment in Japan: A retrospective
study (2021)
Europe + Using real-world healthcare data for pharmacovigilance signal detection: the experience of the EU-ADR project

(2015)

BCRP, Breast Cancer Resistance Protein; P-gp, P-glycoprotein; FDA, Food and Drug Administration; EMA, European Medicines Agency; COVID-19, Coronavi-
rus disease; FAERS, FDA Adverse Event Reporting System; EU-ADR, Europe-Adverse Drug Reaction.
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