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Epidemiology of TB and NTM in South Korea

¢ Epidemiology of TB in South Korea
*»* Epidemiology of NTM in South Korea

+¢* Clinical implications of TB/NTM epidemiology in South Korea



TB epidemiology in South Korea

¢ Impact of Population Aging on Tuberculosis epidemiology

** RR/MDR-TB status in South Korea
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Korea TB notification Status

+* Last TB notification data (2024)

-8.2%

Change from

35.2

Cases per
100,000 population

17,944

Total TB cases
previous year

TB cases have decreased by 64.5% since 2011

13 consecutive years of decline

Key Demographics

Cases occur in individuals aged 65+
(10,634 of 17,944 cases)

58.7%
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Korea TB notification Status

[ Tuberculosis incidence cases of 65 and older

1 Tuberculosis incidence cases under 65
-+ Proportion of 65 and older (%)
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The number of tubercuosis incidence cases
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The Impact of Population Aging on Tuberculosis Incidence and Case Fatality

% K-TB-N cohort, registered in 2011-2020, Drug-susceptible TB, N=328,637

¢ Trends in age-specific incidence, mortality, case fatality rate during the treatment

» Crude TB incidence , mortality : the number of reported cases and deaths /the mid-year

population expressed per 100,000 individuals

Age-standardized TB incidence and mortality :direct standardization, with South Korea’s 2005

A\

population

The case fatality rate :the percentage of all-cause deaths during the treatment period among all

A\

reported TB cases in the same year

> Age-specific TB incidence, mortality, CFR : 0-24, 25-44, 45-64, 65-79, and >80 years
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A. Tuberculosis incidence rate

Incidence

Proportion of age group 2011-2020
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Mortality

Age-specific tuberculosis mortality rate , /10°

B. Tuberculosis mortality rate
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Case fatality rate

Case fatality rate 2011-2020, % Age-specific case fatality rate, %
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Case fatality rate

Age-specific case fatality rate (TB-related, %) Age-specific case fatality rate (non-TB related, %)
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The Impact of Population Aging on Tuberculosis in South Korea

** The proportion of patients aged 265 years increased from 30.5% in 2011 to 50.7% in 2020.
** The proportion of patients aged >80 years increased from 8.3% in 2011 to 23.3% in 2020.

% TB incidence have decreased across all age groups, the decline has been slower among older patients,
particularly those aged >80 years.

% This aging trend in the TB population is responsible for increase in treatment-phase case fatality rate.

** Non-TB related case fatality continued to increase among older patients, particularly those aged >80
years.
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The proportion of H and R resistance in Korea

Table 1 Prevalence of anti-tuberculosis drug resistance among new smear-positive patients in Korea, 1994-2004

1994 +* 1999 2003 2004 Resistance
trend
n % 95%Cl n % 959%Cl n % 959%ClI n % 95%ClI P valuet
Total tested 2486 2370 1348 2636

All susceptible 2204 8870 87.4-89.9 2112 89.10 87.9-904 1176 87.20 85.5-89.0 2298 87.18 85.9-88.5 0.03779
Any resistance 282 11.30 10.1-126 258 1080 96-12.1 172 1280 11.0-145 338 12.82 11.5-14.1 0.03779

ReSIStant tD ----------- eEEEEEEEEEY
INH+ 192 ¢ 7.70 :16.7-88 204 860 7.5-9.7 134 990 83-11.5 261 i9.90 i8.8-11.0 0.00313
RMP+ 55 1 2.20 :1.6-2.8 70 3.00 2.3-36 43 3.20 2.3-41 98 :3.72 :3.044 0.00176

Table 2 Prevalence of anti-tuberculosis drug resistance among patients with history of previous treatment in Korea, 1994 to 2004

1994 * 1999 2003 2004 Resistance
trend
n % 95%C]| n % 95%C]| n % 95%C] n % 95%C]| P valuet
Total tested 189 283 622 278

All susceptible 87 45.00 39.9-53.1 220 /7.70 729-826 442 71.10 67.5-746 201 /7230 6/.0-77.6 0.00001
Any resistance 102 54.00 46.9-61.1 63 2230 17.4-27.1 180 2890 254-325 77 27.70 22.4-33.0 0.00001

Resistance to

INH-+ 86 ¢ 4550 384-526 49 1730 12.9-21.7 154 2480 21.4-282 67 2410 : 19.
RMP+ 61: 32.30:256-389 29 1020 6.7-13.8 98 1580 129-186 47 :16.910i 12

----------------------

1 0.00034
.3 0.00340

JTLD 2007;11:571
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The proportion of H and R resistance in Korea

¢ K-TB-N cohort : 262,867 episode (2014-2022), DST performed 136,495 episode

> mDST/Xpert/pDST

> New episode (n=117,947), previously treated episode (n=16,845)
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MDR-TB notification in Korea

1200
The number of notification of MDR-TB, 2011-2024
1000 975 951
856 852
800 787 The number of notification of RR/MDR-TB, 2022-2024
600 500 560 551 461
500
400 371 383 368 400
368
300
200 200
100
0
0
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......................... RVR m MDR
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. . . . Characteristic MDR/RR-TB Pan-susceptible
** Korean TB cohort within PPM project, (n=502) TB (n=10,656)
Sex
2018_2021 Male 322 (64.1) 6,573 (61.7)
Female 180 (35.9) 4,083 (38.3)
. . Age, yr
* MDR-TB patients <45 142 (28.3) 1,953 (18.3)
O 1770383, 3985.320) .
> Younger than pan-susceptible TB patients  :..285....ie e, 183368)............. 5,248(49.2) ...}
Body mass index <18.5 kg/m® 109 (21.7) 1,951 (18.3)
> Lower B M I Ever smoker 230 (45.8) 4,469 (41.9)
DIBSIES eeeessseeeeessesseenes e 9418T) ... 2,407 (226)
. : Foreigner 60 (12.0) 386 (3.6)
> M ore fO re Ign ers . Prior history of anti-TB treatment 145 (28.9) 1,251 (11.7)
- ' PulmonaryTB44?(890] ............. 9576(899) .......
> More preVIOus treatment h|St0ry, bUt Cavitation on chest X-ray 84 (16.7) 1,519 (14.3)
d bl . Bilateral involvement on chest X-ray 153 (30.5) 3,031 (28.4)
consiaerable new patlents Presence of TB symptoms 344 (68.5) 7,411 (69.5)
Calendar year
2018 145 (28.9) 1,627 (15.3)
2019 162 (32.3) 3,312 (31.1)
2020 97 (19.3) 2911 (27.3)
TRD 2025;88:159 2021 98 (19.5) 2,806 (26.3)

Clinical characteristics of MDR-TB patients
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Treatment outcomes of MDR-TB in Korea

** MDR/RR-TB cases notified in 2011-2017, N=7,226

*¢* Increase of treatment success, decrease of LTFU, NE and failure

¢ Increase of death and stagnant of treatment success since 2015

Variables 9011 9012 9013 9014 9015 9016 9017 Total p for trend
(n = 1,340) (n=989)  (n=1,025  (n=1,119) (n = 986) (n = 965) (n=802)  (n=7,226)

Treatment success 856 (63.9).......698.(70.6)......791.(77.2).......86.(77.7)....... 728 (76.9).......734(76.1).......602. (75.1)  5.308(73.5)  <0.001

Treatment failed § 42 (3.1) 35 (3.5) 19 (1.9) 18 (1.6) 10 (1.0) 8 (0.8) 4(0.5) ¥ 136(1.9)  <0.001

Losttofollow-up i 190(14.2) 1923 (12.4) 99 (9.7) 97 (8.7) 84 (8.5) 80 (8.3) 57 (7.1) 730(10.1)  <0.001

Notevaluated % 189(11.9) _  71(7.9) . . 28 (2. 7). memenes 27.(24........... 18(L8..........] 26(2.0..........24(3:0).,;  353(49)  <0.001

Died f 93(6.9) 62 (6.9) 88 (8.6) 108 (9.6) 116(11.8)  117(12.1)  117(14.3)}  996(9.7)  <0.001
TB_related ----- -5-[-]--(-3-:'-?-}- ----------- -Q-gutuli:-gu} ------------ é lé-ii}::é-} ------------ ?: -E--E-i-'-ij ----------- Eﬁ.{&_:-].j ----------- ‘.3;.9.-(.4._:.(5}- ----------- -Q-E-;--(T?::-Q-}u-' 252 (3.5} 0513
Non-TB-related 43 (3.2) 39 (3.9) 49 (4.8) 73 (6.5) 76 (7.7) 78 (8.1) 89 (11.1) 447(6.2)  <0.001

JKMS 2023;38:e33
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Impact of mDST on the time to treatment initiation

¢ National TB Expert Review Committee for novel drugs

“* 621 MDR/RR-TB patients : 2016.9.1 ~ 2019.12.30

Table 2. Coverage rate of mDST among patients with multidrug/rifampin-resistant tuberculosis

Variables 9015 2016 2017 2018 2019 Total
mDST 7 (70.0) 38 (50.7) 121 (68.0) 149 (75.3) 197 (79.4) % 449 (71.9)
Xpert 9 (20.0) 8 (10.7) 98 (15.7) 49 (21.9) 29 (18.1) i 109 (17.6)
LPA 3(30.0) 19 (25.3) 54 (30.3) 68 (34.3) 55(34.4) i 199 (32.0)
.. Both 9 (20.0) 1(14.7) 39 (21.9) 39 (19.7) 43(26.9) 134 (21.6)
st e S A T i T g
Total 10 75 178 198 160 621

Table 5. Time to MDR-TB treatment initiation by diagnostic method

Variables Xpert (n =156) LPA (n=202) pDST (n = 263) Total (n = 621) Pvalue®
fiime to MDRTB treatment initiation ~~~ 0(0)  220(11.0,430) 72.0(57.0,100.0) : 35.0(0,2.0) ¢0.001
iTime to MDR-TB diagnosis -1.0(-3.0,0) 15.0 (6.0, 35.0) 58.0(43.0,78.0) i 96.0 (0, 58.0) <0.001
f;éé}lr;]lé;]ltl;jlelllélylllllllllllllllllllllllllllllllllllllQl.l(il(l1l‘l0l,ll5l*l8l) llllllllllllllll 5. :6.65..&..9...3.) llllllllllllllll igl:bliél‘lol,lé%)lllol)l lllll 6‘0 (2.0’ 14I0) < 0‘001

JKMS 2020;35:e284
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RR/MDR-TB status in Korea

L)

*

Korea still carries a burden of RR/MDR-TB : younger than DS-TB (transmission ), foreigner.

L)

L)

*

Find fast, treat early: Rapid diagnosis and prompt treatment are essential for infection

L)

control.

4

L)

» Diagnostics coverage: Expand Xpert & mDST (95-96% in 2021).

L)

4

L)

» Trace transmission: Apply WGS for surveillance and cluster control

L)

4

L)

* Integrated care : Use new all oral shorter regimens and ensure integrated care for older

L)

adults with comorbidities.



NTM epidemiology in Korea

** NTM infection incidence, prevalence and mortality

+¢* Clinical phenotype and species distribution
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Incidence and prevalence of NTM infection in Korea

ICD-10 code + AFB sm or culture code

39.6

40
35
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25
20
15
104,
5.

w=§= NTM prevalence
== NTM incidence

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

2016
Incidence : 19/ 10° pop
Prevalence : 39.6 / 10° pop

Age-adjusted incidence rate

300

250

200 +

150

100 4

50

00

ICD-10 code as primary diagnosis

Total !

coneeen Male >

====-Female .

Pras
-

T T T T T T T |
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 20le

2016
Incidence : 17.9/ 10° pop
Prevalence : 33.3 / 10° pop

Em infe Dis 2019;25:569, BMC pul med 2019;19:140, BMC pul med 2022;22:195

/100000 population

ICD-10 code twice + excluding low

AFB culture rate institution

201

o
L

o
!

2008 2010 2012 2014 2016 2018

2016
Incidence, Code : 17.7/ 10° pop

Criteria

wmm Clinically refined
NTM-PD

== Diagnostic code-based
NTM-PD

Data
== Incidence

== Prevalence

Incidence, refined : 11.3 / 10° pop
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NTM incidence in Asia and North America

Japan, Survey-based Tiwan, NHID ICD-10 and USA, national managed care
treated drugs claims database, ICD-10
18 = A Culture-positive pulmaonary T8 A
16 o : :3?;:3':‘;;?;};:3::1? o P —+— Overall <65 Years =65 Years Men
s % - NTM —+— Women -®- Commercial —+ Medicare
14 4 g 704 . 20
fauss 8 18-
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1580 1385 1950 1385 2000 2005 2010 2015 2005 2006 2007 2008 2009 2010 2011 2012 2013 2008 2009 2010 2011 2012 2013 2014 2015
year
Incidence : 14.7/10° pop in 2014 Incidence : 14.8/10° pop in 2013 Incidence : 4.73/10° pop in 2015

Em infe Dis 2016;22:1116, Medicine 2020;99:52, Ann Am Thorac Soc 2020;17:178
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Increasing NTM , decreasing TB in Korea

NHIS, ICD-10 code, primary diagnosis Proportion of positive mycobacterial culture in Severance
150+
" - 100%
™ 90%
S 3 S 80%
g 100 == TB TOTAL ~\\ 0%
— -~
S NTM TOTAL ~. 60%
2 — NTM WOMEN b 50%
-~
& 50 - NTM MEN 40%
@)

30%
20%

10%
0 l L L} L L) l L L L L] l L ) o%
2010 2015 2020 2008 2010 2012 2014 2016 2018 2020 2022

Year =NTM TB

Annual crude prevalence 56.7/10° in 2021 o
85% of positive cultures = NTM

TB prevalence 52.1/10° in 2021
OFID 2022;9)ofac649
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Age-Sex distribution among NTM patients in Korea

b Year 2000"
- |
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Clinical characteristics NTM-PD, IPD in Korea

B Men
B Women

** 6,489 patients with NTM-PD 05-09 |
+* 18 published articles (11 institutes) ~ 2022 o0

80-84 -

< . . 75=79 4
** Men were diagnosed with NTM-PD at an 70-74 -
65-69 -
60-64 -
55-59 4
50-54 1
> Meanage 63.8+11.8vs 59.9+11.6 45-49 1

40-44 -

599

older age than women 638

Age (yr)

. . 35-39 1
** More male patients in elderly (=70 years) 303+
25=29 1

> N=949 vs N=824 0241

800 600 400 200 0 200 400 600 800
Number

Tuberc Respir Dis 2024;87:386
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%
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70 4
60 -
50 4
40 -
30 4
20 4
10 -

Species distribution

Bl M. avium M. fortuitum
BN M. intracellulare 0 M. kansasii
M. abscessus sub. abscessus Bl Others
M. abscessus sub. massiliense B8 Mixed

4

D)

* M.avium 41.4%

D)

4

D)

* M.Intracellulaure 38.4%

D)

4

L)

* M.abscessus 8.6%

L)

4

L)

* M.massiliense 7.8%

L)

4

L)

* M.kansasii 2.1%

L)

Tuberc Respir Dis 2024;87:386
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Radiologic phenotype

Non-cavitary NB

Cavitary NB
B Fibrocavitary
Bl Other
100 9 mm
IRRRRRRRRRRRRREN)
80 | KX
70- &
60 1
50 - X
40 - o
30 1
20 1
10 -
0 . . . . . . . . . N . . . . . . . . )
T TS TS S S S 50
Year

Fibrocavitary 6.5%
Cavitary NB 22.0%
Non-caviatary NB 64.5%
Others 6.9%

Tuberc Respir Dis 2024;87:386
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Mortality in patients with NTM

ICD-10 code, 2002-2016

a
1

0.8

0.6

Survival rate

04
0.2

0
1 13 25 37 49 61 73 8 97 109 121 133 145 157 169

Month

All cause mortality : 4.7% at 1yr, 17.8% at 5Syears
Standardized Mortality Ratio : 2.16 (2.10-2.22)
Poor survival in male patients

1.04

Survival probability

0.4

o
@

o
@

|ICD-10 code, 2002-2017

—— Control —— TB only —— NTM only —— NTM/TB coinfection

Log-rank p < 0.0001

0 2 4 6 8 10 12 14
Time (year)

All cause mortality, NTM group: 14.7% at 6yr, 19.2 % at 10years
NTM only group : 6% at 6yr, 8.1 % at 10years
NTM-TB coinfection group : 24.9% at 6yr, 34.6 % at 10years

BMC pul med 2019;19:140, CID 2021;72:e610
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Causes of death in NTM infection

Table 2 Cause of death in patients with NTM infection

Causes of death Number of patients (%)
Tuberculosis 509 (10.0)
Pneumonia 424 (6.0)
CLRD 725 (8.3)
Lung cancer 369 (14.2)
Other cancers 769 (7.2)
COVD 300 (15.0)
CBVD 155 (5.9)
DM % (3.0)
Hypertension 34(19)
Others 1392 (272)
Unknown 29 (06)

lotal 5112 (1000)

Malignancy including lung cancer 21.4%
Cardiovascular disease 15.0%
TB /pneumonia/ CLRD 24.3%

100+

Chronic respiratory
Influenza/pneumonia
Cerebrovascular
Ischemic heart/athers
Chronic liver/cirrhosis
Diabetes mellitus
Malignancy

Certain infection/parasitic
Cthers

Unknown

804

60

40

20

Malignancy 31.5%
CLRD 14.3%
TB /pneumonia 8.3%

Cause of death in NTM infection (%)
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N
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BMC pul med 2019;19:140, CID 2021;72:e610
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Comorbidities

’ M N M ertension
** Chronic resplrato ry disease = N ey
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NTM epidemiology in Korea

NTM disease has increased steadily in Korea; crude prevalence ~56-57 per 100,000 in 2021,

surpassing TB.

Predominantly affects older adults with overall female predominance; in 275 years, a male

predominance emerges.

Respiratory comorbidities (bronchiectasis, COPD, ILD) and malignancy comorbidities are

common.
Mortality is elevated (SMR 2.16) and higher with TB—-NTM coinfection.

Leading causes of death : chronic lower respiratory diseases, TB and pneumonia,

malignancies and CVD.
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Clinical implications of TB/NTM epidemiology in South Korea

» Epidemic shift : TB is declining while NTM is rising—and accelerating

> Targeted TB control: support vulnerable groups (older adults, immigrants, homeless, medical-aid/low-
income populations).

** Diagnosis ; TB-NTM diagnostic confusion is common
> Old age more complicated for the diagnosis
> Rapid molecular diagnostic test for ruling out TB (eg, Xpert)
** Prognosis ; prognosis linkage
> Prior TB is a risk factor for future NTM; TB—NTM coinfection carries higher mortality than NTM alone.
> Further evaluation and management for post-TB lung disease is essential.
** Comorbidity care (bidirectional)
> Actively manage chronic comorbidities in TB/NTM

> Ensure timely detection and effective treatment of TB/NTM in chronic disease population



Thank you for your attention!
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