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Case 1: 24/M

• Incidentally found CXR abnormality

• Mild sputum since starting smoking

• Current smoker (1PPD for 8y)



4 years ago Present



Initial Chest CT



Case 1: 24/M

• Sputum AFB smear (-)/Xpert MTB/RIF assay (-)

• Bronchial aspirate AFB smear (-)/Xpert MTB/RIF assay (-)

• Blood IGRA (+)



Q: what action should be taken next ?

1. Initiate anti-tuberculosis treatment (HRZE) 

2. Initiate TB preventive therapy (R or HR or H)

3. Wait for the culture results

4. None of the above



Initial Dx At 2nd mo of  anti-TB Tx

Sputum & BA

- MTB culture (-)



Global tuberculosis report 2024

Proportion of  culture-negative pulmonary TB

31% (95% CI, 26.9-35.8%)



Diagnostic performance of microbial tests for TB

Opota et al. Clinical Microbiology and Infection 2019 Solanki et al. Expert Review of Molecular Diagnostics 2024

Pauci-bacillary state



Current diagnostic and treatment approaches across the spectrum

Esmail et al. eBioMedicine 2022

Asymptomatic TB

(bacteriologically unconfirmed)

Clinically

diagnosed TB



Factors to be considered in deciding to initiate empirical TB Tx
prior to microbiologic confirmation

Nahid et al. ATS/CDC/IDSA 2016 Esmail et al. eBioMedicine 2022





Transition rates 
from bacteriologically negative to positive disease

Sossen et al. Lancet Respir Med 2023



The same treatment approach for culture-positive & 
culture-negative pulmonary TB?

Inclusion criteria: sputum AFB smear (+)

Korean guidelines for tuberculosis (5th edition), 2024



Treatment of  culture-negative pulmonary TB

Hope for the development of a shorter, less toxic treatment regimen



At 2nd mo of anti-TB Tx At 4th mo of anti-TB Tx



At 4th mo of  anti-TB Tx

• Pleuritic chest pain, mild

• Sputum 

- AFB smear (-)

- Xpert MTB/RIF assay (-)



Q: what action should be taken next ?

1. Keep anti-tuberculosis treatment (HRE) 

2. Keep anti-TB treatment & add corticosteroids

3. Perform a biopsy

4. None of the above

Vote 2 



Differential diagnosis

At 4th mo of anti-TB TxInitial

• Incorrect initial diagnosis (NTM, 

pneumonia, nonspecific 

bronchiolitis etc.)?

• DR-TB?

• Non-compliance to TB drugs?

• New disease other than TB?



TB- paradoxical response 
(TB-immune reconstitution inflammatory syndrome)

• Worsening of pre-existing TB lesions or development of new lesions after effective anti-TB treatment

• Criteria

1) initial response to anti-tuberculosis treatments

2) paradoxical deterioration of TB-related symptoms and/or radiological findings

3) exclusion of alternative explanations for clinical deterioration such as drug resistance,

poor adherence, drug side effects and other infections

Lanzafame et al. J clinical tuberculosis & other mycobacterial diseases 2016



TB-Immune reconstitution inflammatory syndrome

TB

TB + ARTHIV (+) TB worsening

ART TB unmasking

HIV (-) TB worsening

Sueki et al. J Dermatology 2018

HIV

Disseminated or extrapulmonary TB

Genetic susceptibility

Biologic agent use

Young age
Male
ART
TNF-a blocker withdrawal



• Exclusive diagnosis

- CT/PET-CT or Bx (malignancy)

- Microbiologic test (bacteria, fungus, DR-TB)

• No standard treatment

- Clinical improvement of most patients in 2-3 mo following anti-TB treatment

- Corticosteroids (symptomatic enlarging intracranial tuberculoma, endobronchial obstruction)

Diagnosis and treatment of  TB-IRIS

Meintjes et al. Clinical Infectious Disease 2009

Lanzafame et al. J clinical tuberculosis & other mycobacterial diseases 2016



At 4th mo of anti-TB Tx At 6th mo of anti-TB Tx



Case 2: 80/M

• DOE for 4 mo

• Mucoid sputum, scant

• DM/Parkinson’s disease (+/+)

• Ex-smoker (quit 15y ago, 40PYs)



Initial Chest CT



Case 2: 80/M

• Diagnostic thoracentesis

- Straw color fluid

- pH 7.46, C/C 1,748 (MNL 99.4%)

- Protein 5.9 g/dL, LDH 174 U/L, Glc 125 mg/dL

- ADA 50 IU/L

- CEA 1.8 ng/mL

- AFB smear (-)/Xpert MTB/RIF assay (-)

• Serum protein 7.4 g/dL, LDH 171 U/L

• Blood IGRA (-)

• ANA (-)/IgG4 2,606 mg/L (Ref, 30-2,010 mg/L)

• Sputum AFB smear (-)/Xpert MTB/RIF assay (-)



Q: what action should be taken next ?

1. Initiate anti-tuberculosis treatment (HRZE) 

2. Wait for the culture results

3. Perform a pleural biopsy

4. None of the above

Vote 3 



Initial Dx At 2nd mo of anti-TB Tx

Sputum & pleural fluid:  

MTB culture (-)



Performance of  diagnostic tests for TB pleural effusions 
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Cochrane database of systematic reviews 2021Cascio et al. Respiratory Medicine 2021



Diagnosis of  TB pleural effusions 

Korean guidelines for tuberculosis (5th edition), 2024

PF ADA > 40IU/L

TB pleural effusion

Malignant pleural effusion

Parapneumonic effusion, Empyema

RA-pleural effusion

IgG4-related pleural effusion

Others



Diagnostic performance of  pleural fluid adenosine 
deaminase: pretest probability

High TB prevalence settings

Clinical suspicion of TB infection

Lymphocyte-dominant exudate with 
ADA > 40 IU/L

PPV 98% for diagnosing TPE

No TB exposure history

Lymphocyte-dominant exudate with 
ADA < 30 (40) IU/L

NPV 98% for ruling out TPE

Low TB prevalence settings

Shaw et al. Clin Respir J 2018WHO Global Tuberculosis Report 2024



Role of  ADA for diagnosis of  TPE 
- TB-epidemiologic status changes in South Korea

Kim et al. Scientific Reports 2022

• Patients who underwent MT

• 2015-2020

• TPE (n=52), MPE (n=156), Other benign effusion (n=84)

Min et al. Tuberc Respir Dis 2024



Case 2: 80/M

• Pleural biopsy (VATS)

- Pleural tissue Xpert MTB/RIF assay (-)

- Pleural tissue AFB smear (-) 

- Histologic report: chronic inflammation with a few IgG4-positive cells 

- Pleural tissue MTB culture (-)

• Serum IgG4 3,557 mg/L (Ref, 30-2,010 mg/L)



At 2nd mo of  anti-TB Tx After 2-mo of  prednisolone Tx



Role of  ADA for diagnosis of  TPE 
- TB-epidemiologic status changes in South Korea

Further evaluation & differentiation with diseases other than TB

PF ADA > 40IU/L

Malignant pleural effusion

RA-pleural effusion

IgG4-related pleural effusion

Others

Other etiologies

Lee et al. J Korean Med Sci 2025

Min et al. Tuberc Respir Dis 2024



Case 3: 55/M

• Right chest discomfort for 2 mo

• Current smoker (1PPD for 35y)

Initial CXR (4 mo ago, LMC)



Initial Chest CT (4 mo ago, LMC)



Initial bronchoscopy (4 mo ago, LMC)

• Bronchial aspirate 

- AFB smear/TB-PCR (4+/+)

- cytology: atypical cells

• Bronchoscopic biopsy

- chronic inflammation



Q: what action should be taken next ?

1. Initiate anti-tuberculosis treatment (HRZE) & re-assessment 

2. Repeated bronchoscopic biopsy 

3. Perform PET/CT scan

4. None of the above

Vote 4 



Case 3: 55/M

• HRZE taken

• Bronchial aspirate culture: MTB growth (DS)

• Persistent chest pain even after 4 months of anti-TB treatment

• Facial swelling & neck vein distension for the past month



Chest CT (At 4th mo of  anti-TB Tx)



Case 3: 55/M

• Bronchial aspirate AFB smear (-)/Xpert MTB/RIF (+/-)

• Bronchial aspirate cytology: atypical cells

• Bronchoscopic Bx: ADC

• ADC of lung, cT4N2M0 

- EGFR/ALK/ROS1/K-RAS/PD-L1 (-/-/-/-/50%, TC2/IC1)



Co-existent TB and lung cancer

The radiology assistant: Imaging findings in TB

Moon et al. Clinical Infectious Diseases 2023

Lung cancer increases TB risk

Shu et al. Scientific Reports 2019

- prevalence: 2-4%

Qin et al. Infectious Agents and Cancer 2022

TB increases lung cancer risk

Taiwanese population based study



• N= 51

• Location: upper lobes (82%), cavitation (10%), mediastinal LNE (82%)

• ≥ Stage IIIB (61%)

• 21 patients with serial chest X-rays prior to diagnosis of lung cancer: delay in diagnosing 

lung cancer [mean 11.7 mo (range, 1-24 mo)]

Careful follow-up (CT) is essential in the care of patients whose symptoms show 

little improvement despite anti-TB therapy

Korean J Radiol 2001



Timing of  radiologic response of  TB

• Retrospective study: Suspected PTB (n=267) 

• Changes between baseline and 1- & 2- month CXR findings

Lee et al. Korean J Intern Med 2020

62%82% 50%

imperfect 

tool



Timing of  clinical response of  TB

• Prospective cohort study: PTB (n=804) & EPTB (n=804)

• Clinical response – resolution of the initial symptoms and sign

• DOT

PTB EPTB

days days

Feleke et al. PLos One 2018

Clinical response



Co-existent TB and lung cancer

• Suspicion of lung cancer  => 

Dx of PTB

• Close follow-up

- re-evaluation in 1mo

(clinical response & CT)

Anti-TB

treatment

• Anti-TB treatment

• Repeat biopsy 

• PET/CT scan

Clinical & radiologic 

findings strongly 

suggestive of lung 

cancer



Summary

Created by ChatGPT

Case #1 Case #2 Case #3

- Culture-negative PTB

- TB-paradoxical response

- ADA for diagnosis of  TPE

- Missed combined lung cancer



경청해주셔서 감사합니다
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