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Introduction



(Robert Koch)

독일의 세균학자
결핵균과 콜레라 등 다수의
균을 발견

세균학의 황금시대를 개척

결핵균의 감염과정에 대한
이론을 수립(1882)















결핵???

◦Mycobacterium tuberculosis complex

◦ M. tuberculosis is a rod-shaped, non-spore-forming, thin aerobic 
bacterium measuring 0.5μm by 3μm

◦ Complete gene sequencing, 4043 genes encoding 3993 proteins 
and 50 genes encoding RNAs

◦ arabinogalactan and peptidoglycan, lipoarabinomannan

◦ 항생제 투과력을 감소, 저항성, 대식세포에 대한 저항

Harrison 19th edit



결핵균의 감염경로

Transmission usually takes place through the airborne 
spread of droplet nuclei produced by patients with 
infectious pulmonary TB

M.tuberculosis, M.bovis, M.caprae, M.africanum, M.microti, 

M.pinnipedii…

Smear positive vs negative:infectivity



결핵 환자 신고현황

www.cdc.go.kr
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Infection and disease
◦ Primary TB vs Secondary TB (postprimary TB)

◦ the risk of developing disease after being infected depends 
largely on endogenous factors, such as the individual’s innate 
immunologic and non immunologic defenses and the level at 
which the individual’s cell-mediated immunity (CMI) is 
functioning

◦ It is estimated that up to 10% of infected persons will 
eventually develop active TB in their lifetime—half of them 
during the first 18 months after infection





Clinical manifestations
◦ Primary disease – a symptomatic,  fever, pleuritic chest pain

in majority of cases, healed spontaneously, calcified nodule…

◦ Postprimary disease - result from endogenous reactivation of distant 
LTBI or recent infection (primary infection or reinfection)

diurnal fever and night sweats, weight loss, anorexia, general malaise

In up to 90% of cases, cough eventually develops, subsequently 
accompanied by the production of purulent sputum, sometimes with 
blood streaking



결핵의 분류

(1) Active TB (pulmonary, extrapulmonary)

(2) Latent TB infection (LTBI)

(3) Drug susceptible/resistant TB (DSTB /DRTB)



결핵의 진단



결핵 진단 방법

◦ Chest image (chest x-ray, CT)

◦ Sputum AFB stain/culture – traditional method

◦ TB-PCR, Xpert MTB/RIF (real-time nucleic acid amplification 

technology )

◦ Biopsy specimen : chronic granulomatous inflammation c caseous

necrosis 

◦ Extrapulmonary TB: urine, gastric lavage, CSF, tissue… (culture, PCR)



핵산증폭법(PCR) 도말법
(Smear)

분리배양법
(Culture)

장점 신속(2hr-2days)

Identification까지 가능

검체 신선도에 큰 영향을 받지
않음

고민감도

가장 신속

간단한 방법

비용 저렴

생균만 검출

검사가 비교적 간단

비용이 저렴

단점

위양성, 위음성의 가능성

생균, 사균 구별이 안됨

비싼 비용

검출 민감도가 낮다

Identification이
안됨 (MTB vs NTM)

시간이 소요

균분리 후 동정이
필요

검체의 신선도에
좌우



Xpert MTB/RIF

POCT: Point Of Care Test





결핵의 치료



결핵의 치료

◦ The two aims of TB treatment 

(1) to prevent morbidity and death by curing TB 
while preventing the emergence of drug resistance 

(2) to interrupt transmission by rendering patients 
noninfectious

Harrison 19th edit



◦ 1943 streptomycin- chronic TB 환자에 투여, 
mortality rate를 감소

◦Monotherapy with streptomycin – development of 
resistance to SM, treatment failure

◦ PAS, INH: early 1950s : concomitant administration 
at least two agents (susceptible drug)

◦ 12-24 months was required to prevent recurrence



◦ RIF in the early 1970s : effective short course 
regimen (<12months)

◦ PZA, first used 1950s : augmented potency

◦ INH, RIF, PZA regimens led to the use of 6 months 
regimen as standard therapy



◦ Four major drug: RIF, INH, PZA, EMB

◦Well absorbed by oral administration

◦ Peak serum level at 2-4H, nearly complete 

elimination within 24H

◦ Bactericidal, bacteriostatic drug

◦ Reduced drug resistance, increased effectivity 





Guideline for treatment of  DSTB and patient care, WHO 2017 update



결핵진료지침, 제 3판



표준 항결핵 치료제



Harrison 19th edit



표준 항결핵치료

결핵진료지침, 3판, 2017



대표적인 약제 부작용







치료 기간

(1) 6M : Pulmonary & usual extrapulmonary TB

(2) 6-9M : cavity (+) and 2-month culture (+)

pulmonary TB

(3) 9M 이상 : bone & joint TB, TB meningitis











결핵진료지침, 제 3판



치료 효과 판정



treatment failure should be suspected when a patient’s 
sputum smears and/or cultures remain positive after
3 months of treatment (Harrison 19th edit)



◦Multidrug resistant TB(MRTB)
Isoniazid/rifampicin 내성인 결핵

◦ Pre-XDR-TB
MDR-TB + (퀴놀론 내성 혹은 2차 주사제 내성 중 1)

◦광범위 내성결핵(XDR-TB)
(Extensively drug-resistant TB)
MDR-TB + 퀴놀론 내성 + 2차 주사제 내성

약제 내성 결핵 (Drug resistant TB)



• Sirturo (bedaquiline, TMC207): 

U.S. FDA approved in December 2012

• Deltyba (delamanid, OPC 67683): 

EU approved in April 2014

• Pretomanide (PA 824):

U.S FDA approved in August 2019

Novel drugs for MDR-TB



Patient education



결핵 진단 시 격리

◦ 객담검사에서 도말검사 양성소견일 경우 - 전염성이 높다

◦ 객담검사에서 도말검사 음성소견일 경우 – 전염성이 비교적 낮다

◦ 도말양성 환자: 적절한 결핵치료 2주이상, 가래검사에서 음성으로

3번이상 확인되어야 격리 해제 (직장, 사회업무 복귀, 격리실 해제)

◦ 도말음성환자: 적절한 결핵치료 1주이상, 증상의 호전이 보일 경우
격리해제 (직장, 사회업무 복귀, 격리실 해제)



결핵 격리실 퇴실 기준
◦ 도말 양성 환자

최소한 2주간의 치료

증상 호전

항산균 도말 검사 연속 3회 음성

◦ 도말 음성 환자

최소한 1주간의 치료

증상 호전



Drug compliance

◦ Smoking

◦ Underlying disease control (DM, chronic liver, renal 
disease)

◦ Drug interaction 

◦ Nutrition, exercise





CASES



20M     fever cough for 1months

Xpert MTB/RIF (+) , RIF resistance not detected

AFB smear (-) 

TB medication : HREZ로 시작



29M Pleuritic chest pain for 3wks

Xpert MTB/RIF (+) , RIF resistance not detected

AFB smear (+) 
TB medication : HREZ로 시작
HREZ복용 2주 후 pleural effusion, dyspnea로 방문
Young age, immune state normal
General condition: fair

Paradoxical response에 준해 steroid 시작
2주 복용 후 Pleural effusion 호전



23F  5개월 사이 RLL pneumonia반복

반복되는 pneumonia
CT에서 peribronchial thickening, infiltration의심
Suspicious endobronchial TB c PTB

BFS: endobronchial TB
Xpert MTB/RIF (+) , RIF resistance not detected
AFB smear (+++) 



56M   LC HCC Miliary TB

LC HCC로 GI f/u하던 환자
한달전부터 숨이 차서 방문
Chest x-ray에서 cavity, miliary nodules이 의심
CT에서 PTB c miliary spreading

Xpert MTB/RIF (+), RIF resistance not detected
AFB stain (-) AFB culture (-)

HREZ 투약 시작 후 7일 이내 사망






