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4Min J, Tuberc Respir Dis, 2024.



인간이 결핵을 앓았다는 가장 오래된 증거: 고대 이집트인의 미라

Donoghue HD et al., Proc R Soc B. 2009. 

Whit plague (백색흑사병)

Consumption (소모성질환)

Robert Koch에의해결핵균발견 (1882년)



결핵

결핵균에 의해 발생하는 만성 감염성 질환.

Mycobacterium tuberculosis complex
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March 24, 1882

Annouced his discovery 

of M. tuberculosis

A scanning electron 

micrograph of gram-

positive Mycobacterium 

tuberculosis bacteria



결핵의 발병

Most persons with LTBI never become sick with TB; however, approximately 5 to 15% have progression to TB 
disease. Shah M et al. N Engl J Med 2021.

결핵
노출

잠복결핵감염
100%

잠복결핵감염
90%

활동성결핵
5% (2년이내)

정상

활동성결핵
5% (2년후)

30%

70%

예) 100명이노출되었으면, 30명이잠복결핵감염진단. 그중 3명이활동성결핵으로발병 .



Drain PK et al. Clinical Microbiology Reviews 2018.
8

Continuum process leading from TB infection to disease 



결핵에 대한 흔한 오해

https://www.knta.or.kr/tbInfo/tbKnow/tbDiseasedSymptom.asp



호흡기를 통해 감염

http://www.jata.or.jp/dl/pdf/data/lang_outline/korea.pdf



Jeong YJ, et al., BMC Pulmonary Medicine, 2022.
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patients with TB in Korea



객담 검사

결핵은무슨병인가요? 제5판. 대한결핵및호흡기학회. 질병관리청. (2023)

항산균도말검사
(소요시간: 2-3일)

항산균배양검사
(소요시간: 6-8주)

핵산증폭검사
(소요시간: 2-3일)



결핵 치료의 역사

1940년대

Streptomycin

PAS

1950년대

Isoniazid

Pyrazinamide

Cycloserine
1960년대

Ethambutol

Rifampicin

Rifampicin 도입:
9개월단기치료시행

1990년대 이후
HREZ or SM
6개월단기치료

1882년 결핵균발견
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성인 60kg 결핵 환자

항결핵제종류 함량 총용량 총수량 그림

이소니아지드 100mg 300mg 3

리팜핀 600mg 600mg 1

에탐부톨 400mg 1200mg 3

피라진아미드 500mg 1500mg 3

피리독신 50mg 50mg 1

전체총수량
= 11
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Drug-Susceptible Tuberculosis

• Current standard 4-drug treatment regimen of 1st line drugs

– Cure rate of 

• >95% in trial conditions

• >90% in treatment under the oversight of TB-control programs

• Global success rates for people treated for TB, 2012–2021

N Engl J Med 2013;368:745-755
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Global Tuberculosis Report, WHOI, 2023.
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Conditions of disability overlap with the risk factors for developing TB disease

17Min J, Epidemiol Health, 2022.



TB incidence between people with and without disability

18Min J, Epidemiol Health, 2022.



TB incidence between people with and without disability

19Min J, Epidemiol Health, 2022.

Status of disability OR (95% CI) aOR (95% CI)

Without disability Reference Reference

With disability 2.47 (2.38 – 2.57) 1.19 (1.15 – 1.24 )

Multivariable model was adjusted for age (continuous), sex, income level, and 

place of residence.



20Min J, IJTLD 2025.



Long-term mortality of patients with tuberculosis in Korea 

• NHIS & KOSIS databases in the Republic of Korea, 2003-2016

• Mean follow-up period; 74.3 ± 51.7 months

• Survival probability at 1, 5, and 10 years after diagnosis; 87.8%, 75.3%, and 63.3%

• Overall SMR of TB patients to the general population ; 3.23 (95% CI, 3.21–3.25) 

21Park SC, IJTLD 2020.



Long-term mortality of patients with tuberculosis in Korea 

22Park SC, IJTLD 2020.



Long-Term Mortality of Tuberculosis Survivors in Korea:
A Population-based Longitudinal Study

• NHIS database in the Republic of Korea

• TB survivors (n=82,098) aged ≥20 years between 2010 and 2017, and 1:1 age- and sex-

matched controls (n=82,098)

• Followed up for death 1 year after study enrollment until Dec 2018

• Long-term mortality was adjusted for behavior habits (smoking, alcohol consumption, or 

exercise), income level, BMI, & comorbidities

• Mortality risk in TB survivor

– aHR, 1.62 (95% CI, 1.54–1.70)

23

The long-term mortality risk was significantly 

higher in TB survivors than those in the 

matched controls, even after adjusting for 

potential confounders.

Choi H, Clin Infect Dis 2023.



Long-term mortality after tuberculosis 
among people with disabilities in Korea

24Min J, JKMS, 2025 [accepted].



Cox regression analysis of disability 
as a predictor of long-term all-cause mortality 

among tuberculosis survivors
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Status of disability HR (95% CI) aHR (95% CI)

Without disability Reference Reference

With disability 2.90 (2.82 – 2.97) 1.33 (1.30 – 1.37)

Multivariable model was adjusted for age, sex, income level, place of residence, 

and Charlson Comorbidity Index.

Min J, JKMS, 2025 [accepted].
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만성폐쇄성폐질환
Chronic Obstructive Pulmonary Disease
COPD

• 정의
– 기도나 폐포의 이상(기관지염, 세기관지염, 폐기종)으로인해
공기의 흐름(기류)이제한되며 이로 인해 만성적인 호흡기
증상(숨참, 기침, 가래)을보이는 폐의 질환이다. 

– 기도와 폐포의 이상은 다양한 원인에 의해 생기며, 기류의
제한은 지속적이고 꾸준히 진행될 수 있다

27







Case: 48/M patient with persistent cough

Chest X-ray
initial:2016.11.09
f/u: 2017.09.13

Chest CT f/u
2017.08
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• Pulmonary function test after completion of anti-TB treatment

– Combined obstructive and restrictive pattern

• Diagnosis: TB-destroyed lung with chronic airway obstruction

Case: 48/M patient with persistent cough
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Mechanisms and radiographic features associated with airflow obstruction and 

restrictive ventilatory defects in patients with a history of TB

Ravimohan S, Eur Respir Rev 2018. 



Post-tuberculosis lung disease

33

• Defined as …

– Evidence of a chronic respiratory abnormality, with or without symptoms, 

attributable at least in part to previous tuberculosis 

- 1st International Post-Tuberculosis Symposium (2019)

• 결핵 후 폐질환

– 과거 폐결핵으로 인한 만성적인 호흡기계 이상 소견

- 결핵 진료지침, 제5판 (2024), 55쪽



TB-destroyed lung
COPD (Chronic obstructive pulmonary disease)

TOPD (TB-associated obstructive pulmonary disease)

34
GOLD 2023 Report

AgustíA, Eur Respir J, 2023.

Mechanism of airflow obstructions due to TB

Sarkar M, Clin Respir J, 2017

Tuberculosis-associated COPD



Similarities and differences PTLD and COPD-C

Characteristics Similarities

Differences

PTLD Cigarette smoking COPD

Host Mostly in older people
Becom patients after episode of 

pulmonary TB

Gradually worsens while smoking 

for many years or by aging

Clinical symptoms
Mostly respiratory 

sympotoms: cough, sputum 

and/or dyspnea

Hemoptysis Dyspnea

Imaging
Emphysema and chronic 

bronchitis

Very heterogenous: 

granulomas/fibrosis, calcification, 

bronchiectasis, gas-trapping, 

tracheobronchial stenosis, pleural 

thickening

Overall hyperinflated

Lung pathology and 
pulmonary function

Chronic airway obstruction, 

decreased diffusion capaticy

Airway obstruction, restriction, or 

mixed patterns
Airflow obstruction

35Seo W, Korean J Intern Med, 2024. (Adpated from Gai X, Chinese Med J, 2023.)



Pulmonary TB COPD

Post-TB 
Lung 

Disease

TB pericarditis
Acute coronary syndrome

Ischemic stroke

Post-TB 
Cardiovascular and 
Pericardial Disease

Post-TB 
Neurological 

Disease
TB menigitis

Osteo-articular TB 

MTBc

Neurocognitive dysfunction
Functional impairment

Spinal defomormity
Paralysis, Disability

Post-TB Economic, Social, 
Psychological Wellbeing

Stimga

Post-TB 
osteoarticular

Disease

Min J, Tuberc Respir Dis, (in revision).



2024년 등록장애인 현황

• 2024년 말 기준 등록장애인은 2,631,356명

• 2024년 한 해 동안 새롭게 등록된 장애인은 85,947명

37
보건복지부.보도자료. 2025.04.18
https://www.mohw.go.kr/board.es?mid=a10503010100&bid=0027&act=view&list_no=1485363&tag=&nPage=1

https://www.mohw.go.kr/board.es?mid=a10503010100&bid=0027&act=view&list_no=1485363&tag=&nPage=1


2024년 등록장애인 현황

• 2024년 신규 장애인의 장애유형별, 65세 전후 비교
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보건복지부.보도자료. 2025.04.18
https://www.mohw.go.kr/board.es?mid=a10503010100&bid=0027&act=view&list_no=1485363&tag=&nPage=1

https://www.mohw.go.kr/board.es?mid=a10503010100&bid=0027&act=view&list_no=1485363&tag=&nPage=1


호흡기장애를 유발하는 원인

• 2003 – 2004 년 대학병원
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총 118명

만성폐쇄성폐질환 38% (45)

결핵후폐손상 23% (27)

천식 23% (27)

기관지확장증 6.7% (8)

간질성폐질환 4.0% (5)

폐절제술 2.5% (3)

폐암 0.8% (1)

SY Kyung, et. al. Korean Journal of Internal Medicine, 2008.
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•결핵은예방과치료가가능한질병
•2021년전세계적

•약 1,060만명이결핵발병
•160만명이사망

•결핵환자 4명중 1명
•결핵관련장애(TB-associated disability) 경험
•질병자체또는치료로인한손상

•결핵관련장애
•삶의질저하, 치료성적악화, 기대수명단축등
의부정적영향
•보건의료체계전반에도부담을줍니다.

•예방과재활을포함한다학제적이고포괄적인접근
필요

https://www.who.int/publications/i/item/9789240077799

Policy brief on tuberculosis-associated disability, 30 October 2023

https://www.who.int/publications/i/item/9789240077799
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•고부담국
•재활서비스가충분히자금지원되지않거나접
근이어려움
•결핵진료체계와연계없음

•장애인
•빈곤, 과밀한주거환경, 차별과낙인으로인해결
핵에더취약
•의료접근성에제약

•결핵관련장애인을포함한장애인의건강및사회적
필요에대한포괄적대응을요구

•결핵관련장애에대한정책적·체계적 대응을강화
•보건및사회부문간연계된서비스체계구축

•근거기반의정책및지침수립을위한연구가시급

Policy brief on tuberculosis-associated disability, 30 October 2023

https://www.who.int/publications/i/item/9789240077799

https://www.who.int/publications/i/item/9789240077799


TB survivors

Multidisciplinary 
Clinical Care

Chronic Disease
Integration

Social & Economic
Reintegration

Person-centered 
Approach

Mental health
Support

Health System
Enablers

Min J, Tuberc Respir Dis, (in revision).



Summary

• 결핵 관련 장애

• 다학제적 접근을 통한 건강관리와 삶의 질

Thank you for your attention

Jinsoo Min MD MPH PhD
minjinsoo@catholic.ac.kr

http://ctbgroup.org
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