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What Is big data?

Clinically relevant data

Value Longitudinal studies
High-throughput technologies

Volume ) . . .

Q Continuous monitoring of vital signs

Velocity High-speed processing for fast clinical decision support
Increasing data generation rate by the health infrastructure

Variety Heterogeneous and unstructured data sources
Differences in frequencies and taxonomies

: Data quality is unreliable
Veramty @ Data coming from uncontrolled environments
Variabilit Seasonal health effects and disease evolution
y @ Mon-deterministic models of iliness and health
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Andreu-Perez et al. 2015 doi: 10.1109/JBHI.2015.2450362.
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Real-world evidence (R

Real-World Evidence

f share in Linkedin | %% Email | & Print

Real-world data (RWD) and real-world evidence (RWE) are
playing an increasing role in health care decisions.

» FDA uses RWD and RWE to monitor postmarket safety and adverse events and to
make regulatory decisions.

¢ The health care community is using these data to support coverage decisions and to
develop guidelines and decision support tools for use in clinical practice.

» Medical product developers are using RWD and RWE to support clinical trial designs
(e.g., large simple trials, pragmatic clinical trials) and observational studies to

generate innovative, new treatment approaches.

The 21st Century Cures Act, passed in 2016, places additional focus on the use of these
types of data to support regulatory decision making, including approval of new indications
for approved drugs. Congress detined RWE as data regarding the usage, or the potential
benefits or risks, of a drug derived from sources other than traditional clinical trials. FDA
has expanded on this definition as discussed below.

Why is this happening now?

The use of computers, mobile devices, wearables and other biosensors to gather and store
huge amounts of health-related data has been rapidly accelerating. This data holds
potential to allow us to better design and conduct clinical trials and studies in the health
care setting to answer questions previously though infeasible. In addition, with the
development of sophisticated, new analytical capabilities, we are better able to analyze
these data and apply the results of our analyses to medical product development and

approval.

E), Real-world data (RWD)
O] = FDAS| H9|

What are RWD and where do they come from?

Real-world data are the data relating to patient health status and/or the delivery of health
care routinely collected from a variety of sources. RWD can come from a number of
sources, for example:

s Electronic health records (EHRs)

» Claims and billing activities

« Product and disease registries

» Patient-generated data including in home-use settings

« Data gathered from other sources that can inform on health status, such as mobile

devices

What is RWE?

Real-world evidence is the clinical evidence regarding the usage and potential benefits or
risks of a medical product derived from analysis of RWD. RWE can be generated by
different study designs or analyses, including but not limited to, randomized trials,
including large simple trials, pragmatic trials, and observational studies (prospective

and/or retrospective).

https://www.fda.gov/science-research/science-and-research-special-topics/real-
world-evidence
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Relationship between sources of real world data and the
ability to control for confounding variables

Best
'Rank |H|O|E| 8
1 7| = fEct dgd S5 HolH
Prospective
? Ct7|2t2| EMR E|O|H registry with long term S
followup o
3 THl 7] 2t2f EMR G| O H &
N Electronic health records o
4 BEFAOHOIH (Aol Mt AZ eFE) 1o Q
multiple health systems c
5 HEXZAL o
6 Aloi2{E CIHFO|A/SNS <

Wearable DewcelSocra! Med:a

O'Leary et al. Diabetes, Obesity and Metabolism. 2020 Apr;22:3-12.
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Clinical evidence
Safety and clinical efficacy

Regulatory approval

Data volume

N

Randomized controlled trials
and other interventional studies

() OBty Xyt

\,_‘/ EWHA WOMANS UNIVERSITY

RCT 2F RWD/RWE

Real world evidence
Safety and effectiveness
Drug utilization
Long-term outcomes

9

y ‘ Retrospective data collection

- * Primary and secondary care
y « Claims/health insurance

y « Electronic health records

+ Chart reviews

Prospective data collection

« Safety studies

» Observational studies

* Pragmatic trials

* Registries

* Pharmacoeconomic studies
» Chart reviews

Postauthorization phase

[ Developmentphase ||
I

| Preciinical, Phases |, ||,|||‘|| Phase IV_[{ Surveillance

J Multidiscip Healthc. 2018;11:295-304
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Later phase

RWE research can
inform future early
phase research and
decision making.

High Data Volume

Marketing Market
Authorization Access
NDA/MAA
Filed

Gradual Data
Increase

Randomized
Controlled Trials

Pre-Clinical mm Phase lll & llib Phase IV
Development Commercialization

Medpace Provides Full Service Support

https://www.medpace.com/solutions/rwe-late-phase-clinical-research/




Balancing clinical evidence in the context of a pandemic

Nature Biotechnology volume 39, pages270-274 (2021)

1979

Well-designed cohort
or case—control study

Comparisons between times or places with and
without the intervention and dramatic results from
uncontrolled studies such as introduction of penicillin

Expert opinions based on clinical experience,
descriptive studies or reports of expert committees

c SRof RCTs* — 4
A 'ndividual RCT®
2009

SR of ";Wdi"tid‘tjac'j “Outcomes”
cohort I research;

studies® gﬁilﬂgesg-v;{ ecological studies

Individual
case—control studies | case—control study

Case-series poor-quality cohort

and case—control studies®

Expert opinion without explicit critical appraisal, or based on
physiology, bench or “first principles™
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1989

Large RCT with
clear-cut results

Small RCT
with unclear results

Non-randomized trial
with contemporaneous controls

Non-randomized trial with historical controls

Case series with no controls

SR of RCTs
or n-of-1 trials'

(F) ol etoIxtTy ot

Ni2  EWHA WOMANS UNIVERSITY

RCT or observational
study with dramatic effect

Non-randomized control trial
or cohort/follow-up study

Case-series, case—control,
or historically controlled studies

Mechanism-based reasoning

"Indeed, in these
modernized guidelines,
some types of
observational studies
with striking effects now
occupy the first or second
tier of the levels-of-
evidence pyramid.”
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Table 1| Clinical trials on COVID-19 treatments published in the New England Journal of Medicine from 12 March through 17 July 2020

Trial Patients  Design Results Reference
(n)
Lopinavir-ritonavir in 199 Open-label RCT: Patients were randomly  In hospitalized adult patients with severe COVID-19, no 7
adults hospitalized with assigned in a 1:] ratio to receive either benefit was observed with lopinavir-ritonavir treatment
severe COVID-19 lopinavir and ritonavir (400 mg and 100 beyond standard care.
mg, respectively; n = 99 patients) twice
a day for 14 days in addition to standard
care, or standard care alone (n =100).
The primary end point was the time to
clinical improvement.
Compassionate use of 61 Compassionate use: Remdesivir was Clinical improvement was observed in 36 of 53 evaluable 26
remdesivir for patients provided to patients hospitalized with patients (68%).
with severe COVID-19 COVID-19 who had an oxygen saturation
of <94% while breathing room air or who
were receiving oxygen support.
Patients received a 10-day course of
remdesivir (200 mg administered
intravenously on day 1, followed by 100
mg daily for the remaining 9 days of
treatment).
HCQ 1,376 Observational study: HCQ (600 mg twice In the main analysis, there was no significant association 27
on day 1, then 400 mg daily for a median  between HCQ use and intubation or death (hazard ratio, 1.04,
of 5 days). 95% confidence interval (CI), 0.82 to 1.32).
HCQ 821 Double-blind RCT: Participants were The incidence of new illness compatible with COVID-19 was 8
randomly assigned in a 1:1 ratio to receive  not significantly different between experimental arm (49 of
either HCQ (800 mg once, followed by 414, 11.8%) and control arm (58 of 407, 14.3%); the absolute
600 mg in 6 to 8 h, then 600 mg daily difference was —2.4 percentage points (95% Cl, =7.0 to 2.2;
for 4 more days) (N = 414) or placebo P=0.35).
(n = 407). The primary endpoint was
incidence of either laboratory-confirmed
COVID-19 or illness compatible with
COVID-19 within 14 days.
Dexamethasone 6,425 Open-label RCT: Patients were randomly 482 patients (22.9%) in the dexamethasone group and 1,110 10

Nature Biotechnology volume 39, pages270-274 (2021)
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assigned to receive oral or intravenous
dexamethasone (6 mg once daily; n =
2,104) for up to 10 days or to receive
usual care alone (n = 4,321). The primary
endpoint was 28-day mortality.

patients (25.7%) in the usual care group died within 28 days
after randomization (age-adjusted rate ratio (RR), 0.83;

95% Cl, 0.75 to 0.93; P < 0.001). Among patients receiving
invasive mechanical ventilation, the patients who received
dexamethasone had a lower incidence of death compared to
the usual care group (29.3% versus 41.4%; RR, 0.64; 95%
Cl, 0.51 to 0.81). The dexamethasone group compared with
the usual care group had a lower incidence of death in those
receiving oxygen without invasive mechanical ventilation
(23.3% versus 6.2%,; RR, 0.82; 95% Cl, 0.72 to 0.94), but not
among those who were receiving no respiratory support at
randomization (17.8% vs. 14.0%; RR, 1.19; 95% ClI, 0.91 to 1.55).
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Short-term exposure to PM10 and ¢ We conducted a time-stratified case-crossover . StFdst Novemb
cardiovascular hospitalization in analysis using conditional logistic regression to + Case-cross over design er 2022
persons with and without investigate the association between short-term (like a matched case-
disabilities: Invisible population in exposure to PM;, and cardiovascular hospital control)
air pollution epidemiology admissions. A case-crossover design is a variant of ¢ Conditional logistic

the matched case-control study, in which each case regression

serves as his/her own control (Maclure, 1991).

* PM10 - cardiovascular
hospitalization
+ (Disability condition)

Long-term opioid use and * Owing to the large sample size, data of 2.5% of * Random sampling Septemb
mortality in patients with chronic adult patients (>20 years of age) were newly technique er 2022
non-cancer pain: Ten-year follow- extracted using a stratified random sampling »  Cox regression
up study in South Korea from technique. Age and sex were used as an exclusive modelling
2010 through 2019 stratum for sampling.
»  Next, we carried out survival analyses using * Opioid use >
multivariable Cox regression modelling for all- mortality

cause mortality factors spanning a 10-year period.

Sci.
Total
Environ.

EClinical
Medicin
e

10.75

10.04


https://www.sciencedirect.com/science/article/pii/S0048969722048161?casa_token=iYLEyBPmRIoAAAAA:AOLiSdEa_aOFOUzoH1iHts0Nrqs3pMsq3eZ-XRvJYEqODFXB6eLobDr3stdoDK206C_bRbloWCOv#bb0125
https://www.sciencedirect.com/topics/medicine-and-dentistry/proportional-hazards-model
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Cardiovascular From the cross-sectional Korea National Health and « KNHANES ( HAZHLZAL - cross  May J. Am. 24.09
Implications of the Nutrition Examination Survey (KNHANES) and sectional 2022 Coll.
2021 KDIGO Blood longitudinal National Health Insurance Service (NHIS) « NHIS (dZE& S - longitudinal Cardiol.
Pressure Guideline for  data, adults with nondialysis CKD were identified and « CKD 2HAtarZ 710 =2kQl et 474 =
Al Wiien € mromie categorized intp 4 groups based on - o2 2R
Kidney Disease concordance/discordance between guidelines: 1) above
both targets; 2) above 2021 KDIGO only; 3) above 2012 + CKD > CVD
KDIGO or 2017 ACC/AHA only; and 4) controlled within * (blood pressure)
both targets. We determined the nationally representative
proportion and CVD risk of each group.
Outcomes of living This cohort study included 12,372 LLDs who donated a liver « Cohort study Nov J. 30.08
liver donors are worse graft between 2002 and 2018, and were registered in the - S=FYN7IBHESRNZ 2021  Hepatol.
than those of Korean Network for Organ Sharing. They were compared 3 matched control groups
matched healthy to 3 matched control groups selected from the Korean
coriiels NHIS and comprising a total of 123,710 individuals: healthy ~ + Liver donor - outcome
population (Group I); general population without
comorbidities (Group Il); and general population with
comorbidities (Group lll).
Long-term Survival of  Data of 10,116 live liver donors were drawn from a mandated . 717|535 EH0lH Aug Ann. 13.79
10,116 Korean Live national registry of Korean live liver donors between 2000 and  « Matched control & 744 = 2021 Surg.

Liver Donors

2015. Matched controls were selected from the Korean
National Health Insurance System-National Sample Cohort
(NHIS-NSC). Median (range) follow-up of liver donors was 5.7
(0-15.9) years. Donors were 1:3 individually matched to
controls by sex and 5-year age group; potential controls
were from the whole NHIS-NSC (Control 1) or from NHIS-NSC
after excluding people with contraindications to be organ
donors (Control 2) (donor, n = 7538; Control 1, n = 28,248;
Control 2, n = 28,248).

=R ENAM Y

Liver donor = survival


https://www.sciencedirect.com/topics/medicine-and-dentistry/cohort-analysis
https://www.sciencedirect.com/topics/medicine-and-dentistry/liver-graft
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Incidence of cancer after
asthma development:
two independent
population-based cohort
studies

Effect of hypertension
duration and blood
pressure level on
ischaemic stroke risk in
atrial fibrillation:
nationwide data covering
the entire Korean
population

Metabolic syndrome and
risk of Parkinson disease:
A nationwide cohort
study

Cumulative Dose
Threshold for the
Chemopreventive Effect
of Aspirin Against Gastric
Cancer

Two independent, population-based, longitudinal cohorts were
examined, and estimated hazard ratios were determined using Cox
regression. One group consisted of an unmatched cohort of 475,197
participants and a propensity score-matched cohort of 75,307
participants from the National Health Insurance Service-National
Sample Cohort (NHIS-NSC; claims-based data from 2003 to 2015).
The other group consisted of 5,440 participants from the Ansan-
Ansung cohort (interview-based data from 2001 to 2014).

A total of 246 459 oral anticoagulant-naive non-valvular AF patients
were enrolled from Korea National Health Insurance Service (NHIS)

database (2005-2015). The risk of ischaemic stroke according to the
duration of hypertension and systolic BP (SBP) levels were assessed.

Health checkup data of 17,163,560 individuals aged >40 years
provided by the National Health Insurance Service (NHIS) of South
Korea between January 1, 2009, and December 31, 2012, were

included, and participants were followed up until December 31, 2015.

The mean follow-up duration was 5.3 years. The hazard ratio (HR)
and 95% confidence interval (Cl) of PD were estimated using a Cox
proportional hazards model adjusted for potential confounders.

» A total of 461,489 individuals in a population-based
longitudinal cohort provided by the National Health Insurance
Services (NHIS) in the Republic of Korea were observed from
2007 to 2012 to identify gastric cancer incident cases. The
pharmacy claims data of these individuals from 2002 to 2006
were reviewed to assess cumulative medication exposure using
the defined daily dose (DDD) system. Hazard ratios (HRs) of
aspirin use for gastric cancer were estimated using multivariate
Cox Proportional Hazard regression. Sensitivity analyses,
including propensity-score matching and a nested case-control
design, were performed to evaluate the variability caused by
study design.

# 2712| longitudinal cohorts

. HYRHBL BEASE
(matched-control)

.« QoY IS E (QHF 7|8

—

* Asthma > cancer

o HAZEHSZEO| AF patients
+ cohort study
* |schaemic stroke risk

» AF - ischemic stroke
» (hypertension duration, blood pressure)

- AZEESEO ALZHT HlolH
+ Cox proportional hazard ratio

+ Metabolic syndrome > Parkinson

» Cohort study

» Defined daily dose (DDD) system

* Multivariate Cox proportional hazard
regression

# Sensitivity analysis (study design)
* Propensity score matching
* Nested case-control design

» Aspirin > Gastric cancer (preventive)

May 13,
2020

January
2019

August
21,
2018

June
2018

At 01 BLod TL
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J. Allergy
Clin.
Immunol.
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Heart J.

PLoS
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Am. J.
Gastroen
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Gamma-glutamyl
transferase predicts future
stroke: A Korean
nationwide study

Weight gain after smoking
cessation does not modify
its protective effect on
myocardial infarction and
stroke: evidence from a
cohort study of men

Clinical implication of an
impaired fasting glucose
and prehypertension
related to new onset atrial
fibrillation in a healthy
Asian population without
underlying disease: a
nationwide cohort study in
Korea

* In Korea, the National Health Insurance Service (NHIS)
provides full-coverage health insurance service for all
citizens. Using data from the NHIS, the NHIS-National
Sample Cohort was designed by randomly selecting 2%
of Koreans, carefully considering demographic
characteristics. We analyzed eligible individuals from this
standardized cohort. The Cox proportional hazards model
was used for the study investigating the relationship
between GGT and stroke.

+ Sex, age, and measurements of height, weight, systolic
blood pressure, fasting blood glucose, total cholesterol,
hemoglobin, aspartate transaminase (AST), alanine
transaminase (ALT), and GGT were routinely obtained for
all participants at the time of their first general health
examination.

A prospective cohort study using the National Health
Insurance Service (NHIS) data set collected from 2002 to 2013
was implemented. Based on the first (2002-03) and second
(2004-05) NHIS health check-up periods, 108 242 men aged
over 40 years without previous diagnoses of Ml or stroke
were grouped into sustained smokers, quitters with BMI gain,
quitters without BMI change, quitters with BMI loss, and non-
smokers.

We included 366 507 subjects (age >20 years) not diagnosed
with non-valvular AF from the Korean National Health
Insurance Service-National Sample Cohort (NHIS-NSC) from
2003 to 2008. In total, 139 306 subjects diagnosed with AF-
related comorbidities were excluded, and a 227 102 healthy
population was followed up until 2013. The body mass index
(BMI), blood pressure (BP), and fasting blood glucose (BG)
level were acquired during National health check-ups.

HLEYHSTH EEIASE Feb
HLAXIRZ 2018

Cox proportional hazard ratio

Gamma-glutamyl transferase >
stroke (predictive)

Prospective cohort study Jan
A2 4T HolH 2018
Grouping

Smoking cessation > Ml
(protective)
(Weight gain)

HZUEHS GEISE Sep

HAZ AR 2017
Cohort study

Impaired fasting glucose,
prehypertension — AF

Eur.

Heart J.

Eur.

Heart J.

giot

NIVERSITY

35.86

35.86
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Association of prediabetes
with death and diabetic
complications in older
adults: the pros and cons
of active screening for
prediabetes

Association of Chronic
Hepatitis B Infection and
Antiviral Treatment With
the Development of the
Extrahepatic Malignancies:
A Nationwide Cohort
Study

Leukotriene-receptor
antagonist and risk of
neuropsychiatric events in
children, adolescents, and
young adults: a self-
controlled case series

+  a total of 36,946 adults aged >65 years who underwent
national health examinations from 2006 to 2008.

«  follow-up was until 31 December 2015. Cox's
proportional hazards models estimated hazard ratios
(HRs) and 95% confidence intervals (Cls) for death and
diabetic complications.

We conducted an 18-month landmark analysis using
nationwide claims data from the National Health Insurance
Service of South Korea. Patients newly diagnosed with CHB in
2012-2014 (n = 90,944) and matched-controls (n = 685,436)
were included. Patients with CHB were further classified as
the NA-treated (CHB+/NA+, n = 6,539) or the NA-untreated
(CHB+/NA-, n = 84,405) group. Inverse probability of
treatment weighting analysis was applied to balance the
treatment groups. Time-varying Cox analysis was performed
to evaluate time-varying effect of NA treatment. The
primary outcome was the development of any primary
extrahepatic malignancy. Development of intrahepatic

malignancy and death were considered as competing events.

A self-controlled case series study was conducted using the
Korean National Health Insurance Service claims database
from two three-year observation periods (observation period
1 [Obs1]: 2005 to 2007, observation period 2 [Obs2]: 2016 to
2018). Asthma or AR patients aged 3-30 years who were
prescribed LTRAs and diagnosed with NPEs were included.
The incidence rate ratios (IRRs) for exposed period and risk
periods (1-3, 4-7, 8-14, 15-30, 31-90, >90 days from
initiation of LTRA) compared to unexposed periods were
calculated using conditional Poisson regression. Subgroup
analysis according to age group, type of NPEs and indication
of LTRA was performed.

AZARKE
Cox proportional HR

Prediabetes = death, diabetic
complications

Matched-control

Inverse probability of treatment
weighting analysis
Time-varying Cox analysis

Chronic hepatitis B infection >

Extrahepatic malignancy
(Antiviral treatment)

Self-controlled case series

Incidence rate ratio — conditional

Poisson regression
Subgroup analysis

Leukotriene-receptor antagonist >

neuropsychiatric events

(children, adolescents, young adults)

June
2022

May

2022

May
2022

Age 10.67
Ageing
J. Clin. 44.54
Oncol.
Eur. Resp. J. 33.80
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Risk of COVID-19 We included participants who underwent at least 1 severe acute respiratory = COVID Cj|O| E{ All March Neurol 11.80 INIVERSITY
syndrome coronavirus 2 real-time reverse-transcription PCR test between January . HZEHSZDCIXRIZ HA|
IcnfeCtII(.)n ,?nd OL Sl 1 and June 4, 2020, from the Korean nationwide COVID-19 dataset. Epilepsy - Propensity score matching 2022 ogy
I PLECEIIONS (AT was defined according to the presence of diagnostic code in health claims data

People With Epilepsy A before the COVID-19 diagnosis. To investigate the association between epilepsy

Nationwide Cohort and the susceptibility for or severe complications of COVID-19, a 1:6 ratio

Study propensity score matching (PSM) and logistic regression analysis were performed.
Severe complications with COVID-19 infection were defined as a composite of
the incidence of mechanical ventilation, intensive care unit admission, and death
within 2 months after COVID-19 diagnosis.

+ COVID-19 > Complications
+ (with Epilepsy)

Risk of Incident Using a ?ealth inSsurchE claims datia\sz:seczj %nfoghgsgesulég oI bienréialrgalth ) . Eﬁi%ﬁg‘gﬂ October Diabete 19.11
g ; examinations in Sou orea, we selected 8,400, subjects aged >40 years who . A x|

Dementla Accordmg L3 underwent health examinations in 2009-2010. We followed them until 2016. . Ad?,ls:'lced hazard ratio 2021 s Care

Glycemic Status and e - o . : J
- o Subjects’ baseline characteristics were categorized by presence of diabetes

Comorbidities of (yes/no) and glycemic status as normoglycemia, impaired fasting glucose (IFG), . Diabetes > Dementia

Hyperglycemia: A new-onset diabetes, or known diabetes (duration <5 years or >5 years). We

Nationwide Population- estimated adjusted hazard ratios (aHRs) for dementia occurrence in each category.
Based Cohort Study

High Risk of Fractures tlsing data from tge Korean Naltiolnal dHeaIth. In§;rance claims database ga;hered * Incidence rate ratio (IRR) June Clin. 11.38
Within 7 Years of etween 2007 an 2016, we calculated the incidence rate ratios (IRRs) o « Matched control
Di e vertebral and hip fractures in patients with newly diagnosed IBD (n = 18,228; 2021 Gastroe
|agn05|s I.n =l 64.1% male, 65.9% ulcerative colitis) compared with an age- and sex-matched « IBD S Fract nterol.
Patients With | lati i i 110 n = racture
control population (matching ratio, 1:10; n = 186,871). Hepatol.
Inflammatory Bowel
Diseases
Cardiovascular risk Usinﬁ the Kc;rear; National Health Iqsurancs cI.ai.ms djta. (ﬁOOZHW)' we Iconducted « Matched control (PSM) Sep 2021 Eur. 35.86
associated with a cohort study of 124 434 gout patients who initiated either allopurinol (n = 103+ Cause-specific hazard model
I inol 695) or benzbromarone (n = 20 739), matched on propensity score at a 5:1 Heart J.
cllplinivel vs. . ratio. The primary outcome was a composite CV endpoint of myocardial - Allopurinol vs
benzbromarone in infarction, stroke/transient ischaemic attack, or coronary revascularization. To Benzbromaroﬁe N
patients with gout account for competing risk of death, we used cause-specific hazard models to Cardi lar risk
estimate hazard ratios (HRs) and 95% confidence intervals (Cls) for the outcomes clellevERELlElr i
comparing allopurinol initiators with benzbromarone.
Impact of smoking on Using the Korean National Health Information Database, we enrolled individuals . AZEWIZCL AZZAX Sep 2021 Thorax 10.31
the development of who had participated in the health check-up service between 2009 and 2012. + Cox proportional hazard
ol thi | Participants having a prior diagnosis of IPF were excluded. The history of smoking ratio
', IOpq e el e iz status and quantity was collected by a questionnaire. We identified all cases of
fibrosis: results from a incident IPF through 2016 on the basis of ICD-10 codes for IPF and medical . Smokina > idiopathic
nationwide population-  claims. Cox proportional hazards models were used to calculate the adjusted HR 9 P

pulmonary fibrosis

EWHA, based cohort study (aHR) of the development of IPF.
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Risk of tuberculosis in
patients with cancer
treated with immune
checkpoint inhibitors: a
nationwide observational
study

Awareness of the use of
hyponatraemia-inducing
medications in older
adults with
hyponatraemia: a study
of their prevalent use
and association with
recurrent symptomatic
or severe hyponatraemia

Lower risk of stroke after
alcohol abstinence in
patients with incident
atrial fibrillation: a
nationwide population-
based cohort study

THE FUTURE

While some recent studies have reported the development of
tuberculosis (TB) in patients exposed to immune checkpoint
inhibitors (ICls), there is limited evidence to date. Therefore, we
evaluated the risk of TB in patients with cancer exposed to ICls
using the National Health Insurance claims data in South Korea.

+ Patients with diagnostic codes for non-small cell lung cancer,
urothelial carcinoma or melanoma between August 2017 and June
2019 were identified. The incidence rate and standardized
incidence ratio (SIR) of TB were calculated for both the ICl
exposure and non-exposure groups. The risk of TB according to ICl
exposure was assessed using a multivariable Cox regression model.

» To evaluate the use of hyponatraemia-inducing medications (HIMs)
after treatment for symptomatic or severe hyponatraemia and to
investigate the impact of HIMs on the recurrence of symptomatic
or severe hyponatraemia in older patients.

» A cross-sectional and nested case—control study using data
obtained from national insurance claims databases.

+ The rate of prescribing HIMs during the 3 months before and after
the established index date was analysed in a cross-sectional
analysis. Multivariable logistic regression was performed to
investigate the association between HIM use and recurrence of
symptomatic or severe hyponatraemia after adjusting for
covariates in a case—control study.

Using the Korean nationwide claims and health examination database,
we included subjects who were newly diagnosed with AF between
2010 and 2016. Patients were categorized into three groups
according to the status of alcohol consumption before and after AF
diagnosis: non-drinkers; abstainers from alcohol after AF diagnosis;
and current drinkers. The primary outcome was incident ischaemic
stroke during follow-up. Non-drinkers, abstainers, and current
drinkers were compared using incidence rate differences after the
inverse probability of treatment weighting (IPTW).

Incident rate, strandardized incidence ratio (SIR) Sep

ICl exposure group Vs non-exposure group
Multivariate Cox regression

2021

Immune check point inhibitor > TB

Cross-sectional : prescription rate before
and after hyponatraemia diagnosis
Nested case-control study :
hyponatraemia recurrence rate,
Multivariate logistic regression

July
2021

Hyponatraemia-inducing medication
with hyponatraemia - recurrence of
hyponatraemia

A2 e St HolH

A2 47T Holg

3 groups according to alcohol
consumption

Incidence rate differences
IPTW

June
2021

AF > ischaemic stroke
(alcohol consumption, abstainer)

4T Ol SHOIXICH B} 1

RSITY

12.47
Immuno
ther.
Cancer

Age 10.67

Ageing

Eur. 35.86
Heart J.

WE CREATE



N L oo i i

Risk of Hematologic Malignant
Neoplasms From
Abdominopelvic Computed
Tomographic Radiation in
Patients Who Underwent
Appendectomy

Effect of Asthma and Asthma
Medication on the Prognosis of
Patients with COVID-19

Altered Risk for Cardiovascular
Events With Changes in the
Metabolic Syndrome Status: A
Nationwide Population-Based
Study of Approximately 10
Million Persons

Nasal Polyps and Future Risk of
Head and Neck Cancer: A
Nationwide Population-based
Cohort Study

This nationwide population-based cohort study used the National
Health Insurance Service claims database in South Korea to assess
825820 patients who underwent appendectomy for appendicitis
from January 1, 2005, to December 31, 2015, and had no underlying
risk factors for cancer. Patients were divided into CT-exposed

(n = 306727) or CT-unexposed (n = 519093) groups. The study
was terminated on December 31, 2017, and data were analyzed from
October 30, 2018, to September 27, 2020.

The study included 7590 de-identified patients, who were confirmed
to have COVID-19 using the severe acute respiratory syndrome
coronavirus 2 RNA-PCR tests conducted up to May 15, 2020; we
used the linked-medical claims data provided by the Health
Insurance Review and Assessment Service. Asthma and asthma
severity (steps suggested by the Global Initiative for Asthma) were
defined using the diagnostic code and history of asthma medication
usage.

A total of 27 161 051 persons who received national health
screenings from 2009 to 2014 were screened. Those with a history of
major adverse cardiovascular events (MACE) were excluded. We
determined the MetS status of 9 553 042 persons using the
following harmonizing criteria: MetS-chronic (n = 1 486 485), MetS-
developed (n = 587 088), MetS-recovery (n = 538 806), and MetS-
free (n = 6 940 663).

The 2005-2017 National Health Insurance claims and National Health
Screening program databases were used to construct a cohort of
patients with nasal polyps and matched comparators in Korea. The
relative risk of NCPS and nasopharyngeal cancer in patients with
nasal polyps was examined.

CT-exposed vs. CT-unexposed

Abd CT (appendectomy) - Hematologic

malignant neoplasm

COVID-19 data
A HZEHH0lE

Asthma, asthma medication - Prognosis of

COVID-19

A4 HolH

Metabolic syndrome O [HE group &7

Metabolic syndrome -> Cardiovascular

event

Matched coparators

Nasal polyps > Head and neck cancer

January 20,
2021

September
25, 2020

November
2019

July 2019

Azn 0l Bled xLri “LJ._.II_

JAMA Surg.

Eur. Resp. J.

Ann. Intern.
Med.

J. Allergy Clin.
Immunol.

SITY

16.68

16.67

51.6

14.29
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Markedly Reduced Risk
of Internal Malignancies
in Patients With Vitiligo:
A Nationwide
Population-Based
Cohort Study

Antithyroid Drugs and
Congenital
Malformations: A
Nationwide Korean
Cohort Study

High liver fibrosis index
FIB-4 highly predictive
of hepatocellular
carcinoma in chronic
hepatitis B carriers

Job Loss and Re-
Employment of Cancer
Patients in Korean
Employees: A
Nationwide
Retrospective Cohort
Study

We conducted a population-based retrospective cohort study using
data from the Korean National Health Insurance claims database
obtained from January 2007 to December 2016. All patients age 20
years or older with vitiligo who had at least two contacts with a
physician from 2009 to 2016, during which a principal diagnosis was
made, were identified (vitiligo group). Controls were randomly
selected (two per patient with vitiligo) after frequency matching with
the vitiligo group for age and sex during the same period (control

group).

A cohort of 2 886 970 completed pregnancies linked to live-born
infants in 2 210 253 women between 2008 and 2014 in NHIS
(Nationwide cohort study). The risk for overall and organ-specific
congenital malformations in offspring, with logistic regression models
used to control for potential confounders.

Our retrospective cohort study involved 986 Korean HBsAg carriers
40 years of age or older who visited Seoul National University
Hospital for a health checkup. National medical service claims data
were used to determine HCC incidence. Median follow-up time was
5.4 years (interquartile range: 4.4 years).

All employees except for the self-employed in Korea who were
diagnosed with cancer during the 2001 calendar year (n=5,396)
were identified as the first baseline patients and were followed
every 3 months over 6 years to estimate the time taken to job
loss. Patients who lost their job within the first year after a
diagnosis of cancer (n=1,398) were identified as the second
baseline patients and were followed up over 5 years to estimate
the time taken to re-employment using the National Health
Insurance claims data. Patient demographic, socioeconomic, and
clinical variables were investigated as factors that affected job loss
and re-employment.

Cohort study
Vitiligo - internal
malignancies
Matched control

ME/AHY0 RS E
Logistic regression

Antithyroid drug > Congenital

malformation

el AZAT XtZ 2 NHIS 9|

AX| X
HCC TGt X2 E AHAA g

FIB-4 index > HCC

Cancer ZIEh 2 job loss
Job loss = re-
employment

A

Ab=|dpety

o @17

Februa

ry
2019

Januar
y 2018

DEC
2014

March
2008

Ann. Intern.
Med.

Hepatology

J. Clin. Oncol.

£z O] WHO] X}l OF i

R L N N T

J. Clin. Oncol.

SITY

44.54

51.6

17.42

44.54
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Sarcopenia is associated
with significant liver
fibrosis independently of
obesity and insulin
resistance in nonalcoholic
fatty liver disease:
Nationwide surveys
(KNHANES 2008-2011)

Low vitamin D levels are
associated with atopic
dermatitis, but not allergic
rhinitis, asthma, or IgE
sensitization, in the adult
Korean population

Sarcopenia > liver fibrosis

This study investigated whether sarcopenia is associated : ibrosis
(Nonalcoholic fatty liver disease)

with significant liver fibrosis in subjects with NAFLD. Data
from the Korean National Health and Nutrition Examination
Surveys 2008-2011 database were analyzed.

A cross-sectional study was performed by using data collected » Cross sectional study

from 15,212 individuals 19 years or older who participated in + Vitamin D > atopic dermatitis
the Korean National Health and Nutrition Examination Survey

from 2008 to 2010.

December

Hepatology 17.42

J. Allergy 14.29
Clin.
Immunol.
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SHOZCICIE N EAIZE

SSH0[H

=Rl B2 Wil o

UYL HYAHI A
He5i U= CYEt R H0HE
SR04 7RG LTt

o] Z4E[0[E]

oz sAEE

22 773!

o282
&8 B & %
Ioayay 3o CHIEEY  WHLER)
RETE
2|=24|co|Ef
HHSE vews  HEXQIEIGIOIE 24
HIO2IABEIT} £0HIZ B O1RHY R B | symauas
HoyE A TR M )2 BHAT T B2 £ s
COVID19 T = A ERHH|I D
Ul EE T AN ET{R 0] B A2 4 A MYEHAR - | | WAolERAte
SX|ArE =CE A=A

ol=He| 25 S0IR A+

20210531

DATA G

HRAHO|E 24 DA

REY QI HB B 2B 20210405 LRI R
LRI R 201805-H Aug Bligs =y
azxgey | ogum MOER | EHEAAAH

KOSIS =252y

K
Ja

X3

Health Map

2IR0I8XIx

AJAELATY

GIOJE] M| A S48

+ 330/0/H 123
- = Open API 24%
- REAEE

- gAEAALY

gofe}
e

RS

Hzee

R

=

» 027

2022-04-28
2021-12-30
2021-12-30

Z470 AIE

HejolE]
Ajzd

2a¢ | vt

CHI 20|2 Top10

B (e 0

i

GlojE{Z e

STO(O[E] 41 ol
-

li”il Vil
Open API
[c12717

ral

(® - yepxm

HG|0]E] Azt

FAQ

GOy
Flojor2

EW/HA,
THE FUTURE

WE CREATE

AujAo oty

Hlo|Ef &3 et

HEEIASEDBOHY

= [7I=] 20064
= [CH&AH 1002t

= [SI£] 2002 ~ 2015K(14)

= [E2FE] HAW 2T 2%,
o U] AR - 2HRIR B (K1

Ho[EdE dazs =7

10971 7Aoot 8l ol 2Bl 37 AHIE S

IR MR 2 Al

2SI, Toj 2 AY), ORI HBTE 222

DB 414 sALEDB A

BarE

), el Hat

« [ BEISEDBATIAR(IRRE

2|20|EX|HE

S3HolE

2391 PFJIY  AIOIEY  ENGLISH

A M

@ > HOENE > BEISEDBoh

gRotdria=EpB

AH YU BHR HIOIE
chA ZAEHIIIR U O ZZOITHRHRZL A%
g o, AL, HFAI, 2R P, ASE S UhAe] AR 4 Kol 2T ol S
e 107 42 2
Ed Y AIEEO|E
cha CARRe] SR U S2AH0| AFTIRIDBS SIAGHO] ARSI SHOIE ARt
ue T AR S, AIAR 91 Ap2ieiol
b 571 42 2y
Tz Hlo|g
ue CHAIREZE R947|R0| Westol TR S8 We Uieio] sl RA7IHOR HE| 2207t 478 X7

e

[F:3
N

ofof_24712(M), KI2HD), $1(K), 2L2(P) KH=0l LHZH HAIA LSHHS(T20), I ZLIS(T30), ARELIS(TA0), HLELD ALY

2(T60)2] 107H AIFDBE 4
e of BB
elyhied (T20) o)
HELHe (T30) o]

A (T40) (@]

K AL
(T60)
HH BE, TR, A, N 721 & 580

3AMHTIC X Qs ot 2 0pAZ) K2|st
NMADNZE CHSZC510] DA ZIH 2| E AT

iz

= MABYZEA| 7] HRRLICE)

olgt e

B o=

142 7144 720 217H, T30 177, T40 77H, T60 1374 4=

HOT A o

WOMANS UNIVERSITY




17\ O] O} O X} fj Of 1)

EWHA WOMANS UNIVERSITY

=29 CDM network

@ Get To Knev@@Q‘OHD IISTAIFAD otrt
T

OMOP-CDM (Common data model) V OH DSI ’ .;,

OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

Source 1 Source 2 Source 3

Data Map

Total Patients

. — 54,876,084
Analysis Analysis
method results
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v/ Evidence pyramid
v/ Cohort study

v/ Matched case-control (propensity score matching, IPTW)

v/ Cross sectional
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Python & = O}OF...

SAZIEe otLtZ X2 &S

Bl 7\ e S Code Vew o Bl Daug  Bofle Toohr e
. ) \ o mia-w DETh . tors = [
; ! A8 ' ———— = [ ® e sutbirest » = — aucs = []
\ - W\ sarecnson |4 F s mean_fpr = np. | Inspace(0, 1, 100)
\ & 3 - — o) (o) (A s ) (A s = c("Pdcdl”, “Haver2”, "Lags",
reaty VATUNE. COROINE. 3. U, THATUFES = CL GINA /) + BCAIECOIDUT_JrACTENTNICOBUMS = FEV.OMawer.pailn # just name it as you want =

7  # width and height in inches K= X _train

Save (1meune, Comb1ness. 3,30, T11a="Tmeune, combineds, 3, 30 + by k ¥ = y_train
¥ o= df _SHUH| 'deat 1. to_numpy (]

\_~Medical Statistics using SPSS

save(phnc.markers2, f1le="findallmarke;

write cavipbec markers,
write. cavipbuc. mar kers
write cayipbee markers.
nrite. cavigbec. markers
write. csvipbee . markers

markers_dindd.

subset (phme. markers, €luster==0

e
Fownanes (1)

oSt use -

CTUSTEF, MATKETS < FINGMATEETBCRONC, TM4NT.1 - ©, 183fC, TNreSNGN - 0.5,
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> View(immune conbineds. 3.30)
e carksineds . 3.30)

Wy e plon Comectns  Package twe Tl Viewsr

R o mpoassion marhars for ol dsodly cissses -

Deseription
Finus markers (dMorantialy expressd garas for aach ofthe idantiy classes n a dakaset

Usage

roc, only.pas = TR

flg, ax = plt.subplots()
for |, (train, test) in enumerate(kfold.split(X, ¥)
model _SNUH. fit(X[train], ¥[train])
wiz = plot_roc_curve(mode| _SNUH, X[test], Y[test]
name='ROC fold {}'.format (1),

alpha=0 w=i, ax=ax)
Interp_tor = np.interp(mean_tpr, viz.tpr, viz.tor)

)

Interp_tpr[o]
tprs. append({interp_tor)
aucs. append(viz.roc_auc)

1. tinestyle='--', . eolor=r',

ax.plot([0, 1],
', alpha= &)

abel=

mean_tpr = np.mean{tprs, axis

mean_tpr[-1] = 1.0

mean_auc = auc(mean_fpr, mean_tpr)

std_auc = nj {aucs]

ax.plot (mean_fpr, mean_tor, color='b
abel=r'Mean ROC (AUC = %0.3f $4

w=2, alpha=.8)

% (mean_auc, std_auc),

std_tpr = np.std{tprs, axis=0)
tors_upper = no.mininum(nean_tor + std_tor, 1)
tprs_lower = np.maxinum(nean_tpr - std_tpr, 0)
ax.Fi11_between{mean_fpr, tprs_lower, tprs_upper,
label=r"$¥on$ 1 std. dev

color='grey’, alpha=.2

. 1.06], ¥l

ax, set (xlin
celver operating chara

titl
ax. legend(]

"cente

plt,show()

Ive environment

ed module for IPython int

y or
Receiver operating characteristic

ROC fold 0 (AUC = 0.98)

ROC fold 9 (AUC = 0.96)
== Chance
—— Mean ROC (ALC = 0,954 = 0.020)
=1 std dev.

a2 04 06 o
False Positive Rate (Positive label. 1)
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