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Severe asthma in South Korea

Allergy Asthma Immunol Res. 2020 May;12(3):467-484

NHISS data



Why severe asthma is a problem?

Small number Huge burden

60%

JACI 2015; 135:896-902



Precision medicine for severe asthma

Am J Respir Crit Care Med. 2019 Apr 1;199(7):823-829



Big data and AI
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Severe asthma, precision medicine, and big data
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EMR
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EMR : Optum

• UnitedHealth Group, largest 
healthcare organizations 
globally

• Founded in 2011

• Headquarter in USA



EMR : Optum



EMR : Optum

• Defining patient cohorts for clinical research

4 million HER data
– 3.2 million of them linked 

claims data



EMR : Optum

• Sub-typing of the disease



EMR : Optum

• Understanding the length of time on therapy and line of therapy 
patterns



EMR : Optum

• Clinically profiling patients



EMR : Optum

• Taking into consideration the total cost of care



EMR : SAVANA Manager

• International medical 
company

• Founded in 2014

• Headquarter in Spain



EMR : SAVANA Manager



EMR: Big Pac

• Medical technology and 
healthcare services company

• Founded in 2015

• Headquarter in Spain



EMR: Big Pac



• Founded in 2010

• 992 general practices

• Mean duration of 11.7 
years follow-up

• Data extracted from 
clinical software system

EMR: Optimum Patient Care

Pragmat Obs Res. 2023 Apr 27;14:39-49



EMR: Optimum Patient Care



EMR: Optimum Patient Care



Claim data : IBM Marketscan dataset



Claim data : IBM Marketscan dataset



Claim data : IBM Marketscan dataset



Claim data : USA CMS data

• Medicare is a single-payer, 
national social insurance 
program

• Started since 1966

• Americans aged 65 and 
older



Claim data : USA CMS data



Claim data : USA CMS data



Claim data : Korea NHIS/HIRA



Claim data : Korea NHIS/HIRA



Claim data : Korea NHIS/HIRA



Cohort : Danish National Database for Asthma

Clin Epidemiol. 2016 Oct 25;8:601-606



Cohort : NORDSTAR



Cohort : NORDSTAR



International registry

• International Severe Asthma Registry (ISAR)
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From Big Data To Research Data

Total Data

Severe asthma
population

How to find 
those patients?



From Big Data To Research Data

Severe asthma
population

Exposure

Outcome

To take advantage of the 

strength of big data

How to overcome 

limitations



Strength of Big Data Research

• Excellent external validity : large-scale, 
heterogeneous/unselected patients

• Cost-effective and rapid compared to prospective study

• Capture rare disease and outcome

• Expect long-term prognosis



Weakness of Big Data Research

• Bias : confounding, selection, information, recall, or missing data

• Validity : limitation of operational definition

• Lack of important parameters : lung function, laboratory data, 
imaging



Total Data

Population

Severe asthma
population

Exposure

Outcome

Definition!



EMR: Optum



Persistent asthma
+

At least one 
administration of 

biologics drug

Persistent asthma
1) At least one ED visit or inpatient encounter with diagnosis of asthma
2) At least 4 outpatient encounters on different days with diagnosis asthma 
+ at least two asthma medication fills
3) At least four asthma medication fills in 1 year

Five biologic medication
Benralizumab, dupilumab, mepolizumab, omalizumab, or reslizumab

Biologic users
N = 4,985

ICD-10 (J45.x)

Asthma population
N = 2.01 million



Exacerbation definition

1) Hospital or emergency department visit with asthma
2) Systemic corticosteroid fill associated with an outpatient visit

Outcome
Increase of 50% or more in exacerbation in 6 months after

Stopper: use of 6 to 2 months, and 6+ months of follow-up after 
discontinuing

Continuers: remained on biologic treatment for at least 18 months

Exposure
Stop biologics after 6–12 months of use









EMR: Big pac



High dose ICS
+

Additional controller 
medication (LABA, LTRA, 

theophylline, or OCS 
more than 6 months)

1) Uncontrolled severe asthma: 2 exacerbations requiring OC use more 
than 3 days or hospital admission during the previous years

2) OCS-dependent: OCS intake on a regular basis for ≥ six months

3) T2: Peripheral blood EOS ≥ 150, FeNO ≥ 25 ppb, allergic, or requiring 
OCS maintenance

Severe asthma
N = 3,031 (7.7%)

ICD 10 codes: J45-J46

Asthma
N = 40,553

Prevalence of asthma/severe asthma, OCS-dependent asthma, T2 asthma

Cost of asthma management

Outcome

Definitions







EMR: Optimum



ORCRD subjects



Potential SA : GINA step 4 and 2 or 
more exacerbation OR GINA step 5

Definitions

Optimum Patient Care Research 
Database

UK-ISAR

Severe asthmaAsthma PSA

Non-referal Referal









Claim data : USA CMS data



Claim data : USA CMS data

Study population 
- Aged 12 years or older 

with one or more 
prescriptions or 

administration claims 
for mepoilizumab

Asthma exacerbation
1) Outpatient or ER claim with asthma and systemic steroid
2) Inhospital admission claim with asthma code

1) Proportion of patients with OCS use
2) Mean number of OCS claims/person
3) Proportion of patients with chronic OCS (assessed by PD-equivalent)

Enrolled 
patients

N = 1,278

Primary outcome

Secondary outcome



Claim data : USA CMS data



Claim data : Korea NHIS/HIRA



Moderate-high dose ICS 
LABA

+
(+) one more severe 

exacerbation

N = 4,738

Candidates, 
N = 179,724

Asthma exacerbation
1) Systemic CS burst; an outpatient visit with at least three days of high-dose oral CS or 

single systemic CS + asthma diagnosis
2) ED visit
3) Hospitalization
* High-dose oral CS = equivalent to 30mg PD per day

Costs
Two controlled status for each and three asthma exacerbation

Primary outcome

Secondary outcome











Claim data : Korea NHIS/HIRA



Presence of asthma
AND

Prescription of systemic 
CS under ICD-10 codes 
J45-46 for ≥ 6 months

CS-dependent 
asthma

N = 8,334 (1.8%)
All-cause mortality

Mortality data provided by Statistics Korea

All-cause or asthma-related ED visits or 
hospitalization

Under ICD-10 codes J45-46

Primary outcome

Secondary outcome

≥ 18 years
AND

At least 2 claims J45-46
AND

Asthma-related drugs (ICS, 
systemic CS, 

bronchodilator, LTRA, 
xanthine)

Asthma
N = 466,941





Contents

• Introduction

•Datasets for Big Data Research of Severe Asthma

• Severe Asthma Research by Using Big Data

• Future direction



Future direction



Fit for purpose

ERJ Open Res. 2023 Apr 11;9(2):00248-2022



Making or Using a Big Data

BIG

DATA

GENERATION
New methods 

(AI etc.)
Conventional 

methods

GlobalLocalUTILIZATION



Cross-sectional 
large-volume data

Longitudinal large-volume dataCombined

Research 
goal

Which data should be used?



The divide between data scientists and clinicians

Big Data in 
Healthcare

Data 
scientists

Clinician



Synergic cycle



Artificial Intelligence



Blue spot

Severe Asthma



Policy network



How to apply in Respiratory Medicine

ICS

Device

Biologics

Systemic 
steroid

Comorbidity

Exacerbation
Mortality

Cost

Age, SES



How to apply in Respiratory Medicine

Biologics

Expert’s decision Omalizumab

Mepolizumab

Tezepelumab

19

67

44



Summary

• Big data can be a good source of severe asthma research

• We should know about available dataset

• For real-research, operational definition is important

• Take advantage of the strength of big data, but weakness should 
overcome

• In the future, AI can be used in both generation and utilization of big 
data

• New statistical methods, including AI, can be used as a novel 
approach



Thank you for your attention
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