
Center for Tuberculosis

Ryan Kubat DO
Assistant Professor
University of Kansas Medical Center

Clinical Diagnosis of Tuberculosis



Mayo Clinic Center for Tuberculosis

Accreditation Statement
Accreditation Statement
In support of improving patient care, Mayo Clinic College of Medicine and Science is jointly accredited by the Accreditation Council for Continuing Medical 
Education (ACCME), the Accreditation Council for Pharmacy Education (ACPE), and the American Nurses Credentialing Center (ANCC) to provide 
continuing education for the healthcare team.

ACPE
Mayo Clinic College of Medicine and Science designates this educational activity for a maximum of 18.25 ACPE Knowledge-based contact hours. Participants 
should claim only the credit commensurate with the extent of their participation in the activity.
UAN Number: UAN JA0000238-0000-26-089-L99-P.

Credit Statement(s):

AMA
Mayo Clinic College of Medicine and Science designates this live activity for a maximum of 18.25 AMA PRA Category 1 Credits . Physicians should claim only the credit 
commensurate with the extent of their participation in the activity.

ANCC
Mayo Clinic College of Medicine and Science designates this activity for a maximum of 18.25 ANCC contact hours. Nurses should claim only the credit commensurate with the 
extent of their participation in the activity.

Other Healthcare Professionals:
A record of attendance will be provided to all registrants for requesting credits in accordance with state nursing boards, specialty societies or other professional associations.

For disclosure information regarding Mayo Clinic School of Continuous Professional Development accreditation review committee member(s) and staff, please go here 
to the course accreditation page.

Available Credit
•18.25 ACPE,
•18.25 AMA PRA Category 1 Credit
•18.25 ANCC
•18.25 Attendance
•18.25 IPCE

This activity was planned by and for the healthcare team, and learners will receive 18.25 Interprofessional Continuing Education (IPCE) credit for learning and 
change.



Mayo Clinic Center for Tuberculosis

Disclosure: 

No relevant financial disclosures to 
report and no mention of off-label use of 
any medications or products

Special thanks to Dr. Fida, some slides 
adapted from previous presentation



Mayo Clinic Center for Tuberculosis

Learning 
Objectives

• Recognize typical 
presentation of tuberculosis 
and typical initial evaluation

• Understand variability in 
diagnostic methods for 
tuberculosis at different sites
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Suspicion of Active TB Disease

• Should suspect/evaluate for TB based on combination of 
exposure, host factors, and clinical signs/symptoms of active 
disease
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Exposure
• Recall of TB exposure: <10% in high-incidence vs 50-80%  in 

low-incidence countries

• Risk of acquiring TB dependent on infectiousness of TB contact, 
environment (size of space, ventilation), and proximity and 
frequency/duration of exposure

◦ More intense exposure = increased risk of acquisition AND active disease

• Active TB disease among close contacts with active case:
◦ 3.1% in low or middle-income settings vs 1.4% in  high-income settings
◦ 3-4% with household contacts with smear-positive disease

Acuña-Villaroídia C et al. EurRespirJ 2018; Reicher MR et al. Clin Infect Dis 2020 Morrison 2008; Patterson 2025; Dowdy 2022; Young 2016; van de Berg 2025; Shah 2021
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Exposure
• Classically, estimated that ~5% of 

persons infected with TB will develop 
active disease within first 2 years after 
infection, greatest risk w/in first 5 
years, total lifetime risk ~10%

• Possibly underestimated?
◦ Trauer et al, Chest, 2016
◦ 10.9% developed active disease within study period, 

estimated 5-year risk of 14.5%
◦ Greatest risk in first 8 months - ~10.2%
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Host Factors
• Annual risk of progression 

to active TB
◦ Untreated HIV – 7-10%
◦ TNF-α inhibitors – 1.5%

• DM – 3x higher lifetime risk
• Age <5
◦ Greatest risk <1yr (up to 50%), 

age 1-2 (up to 25%)

Getahun H, Matteelli A, Chaisson RE, Raviglione M. Latent Mycobacterium tuberculosis infection. N Engl J Med. 2015;372:2127-2135
CDC – Core Curriculum on Tuberculosis
.
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Clinical Symptoms

• Classic symptoms
◦ Cough (typically >2-3 weeks) +/- hemoptysis, fevers, night sweats, 

weight loss, fatigue, chest pain
◦ Majority of patients (~75%) report at least one symptom, but 

prolonged cough only present in ~50% and fever in ~30%
◦ More likely to be symptomatic with smear-positive status, may be less 

likely with early disease, immunocompromise

Miller LG et al. Clin Infect Dis. 2000;30:293–9, Field SK et al. Chest. 2018;153:467–97,  ATS/CDC/IDSA. Am J Respir Crit Care Med. 2005;172:1169–1227
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Pai et al., M. (2016, October 27). Tuberculosis. Nature. 
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Subclinical TB

• Frequency dependent upon definition of “subclinical” – true 
absence of symptoms in only ~20-25% of pts with active 
disease
◦ Many have some symptoms but duration <2 weeks
◦ Symptoms may be subtle, may only recognize after starting TB therapy

• Typically mild CXR abnormalities (non-cavitary)
• Less infectious, but may be delayed diagnosis with ongoing 

transmission risk

Stuck LK, et al. Lancet Infect Dis. 2022;22:1343-1354. doi:10.1016/S1473-3099(22)00181-6.Luo W, et al. BMC Pulm Med. 2020;20:146. doi:10.1186/s12890-020-01192-w.Lewinsohn DM, et al. Clin Infect Dis. 2017;64:e1-e33.
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Polling Question
A 47 y/o male with PMH of obesity and uncontrolled diabetes mellitus 
presents with a 4 week history of cough, chest pain fatigue, and night 
sweats.  He immigrated from Southeast Asia ~3 years ago.  CXR is 
obtained with R upper lobe infiltrates, QuantiFERON-TB Gold Plus was 
obtained and was negative.  What is your next best step in management?

A. Obtain TST
B. Treat empirically with amoxicillin/clavulanic acid and doxycycline for 

community acquired pneumonia
C. Obtain AFB sputa x3 for smear, culture, and MTB NAAT
D. No further workup/evaluation indicated
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TB Screening Tests
• Tuberculin skin test (TST)
• Interferon-Gamma Release 

Assays (IGRAs)
◦ QuantiFERON-TB Gold Plus
◦ T-Spot

• Both can be falsely positive in 
active TB in up to 12-18% of 
pts – greater risk in 
immunocompromised
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Imaging
• CXR at minimum as part of TB evaluation
◦ Ideally 2 views (PA/lateral)
◦ Classically – nodular or consolidative lesions 

and/or cavity formation, apical or posterior upper 
lobe or superior lower lobe involvement

• CT scans – improved sensitivity, may 
better detect more subtle findings (LAD, 
smaller nodular/cavitary lesions)
◦  Cost/availability - limiting factor
◦ May be utilized in cases of diagnostic uncertainty
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Sputum Collection
• CDC recommends 3 samples for AFB sputum smear and culture, at 

least 8-24 hrs apart, at least one AM specimen
◦ AM specimen: Increases sensitivity by ~12%
◦ Volume – 5-10 mL recommended (decreased sensitivity w/volume <3-5 mLs)

• AFB smear sensitivity vs culture
◦ Culture can detect TB from much fewer organisms (5000-10000 AFB/mL for 

smear vs 10-100 AFB/mL for culture) 
◦ ~50% sensitivity for 1st sputum, 2nd sputum adds ~10%, 3rd adds ~2%

• AFB smear – not specific (non-tuberculosis Mycobacteria)
• AFB culture – needed for phenotypic drug susceptibility testing
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Induced vs Spontaneous Sputum

• Spontaneous samples – should still 
supervise/coach to obtain optimal 
samples

• Induced samples – cough after 
inhalation of aerosolized hypertonic 
saline
◦ Strong performance with 3 samples, 

sensitivity is similar to bronchoscopy 
sampling Luo W, Lin Y, Li Z, et al. BMC Pulm Med. 2020;20:146. doi:10.1186/s12890-020-01192-w.
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Polling Question
A 28 year old HIV-negative female recently completed a full 6 month treatment 
course with RIPE for pulmonary TB with DOT being performed.  She cleared her 
cultures at one month and clinically improved on therapy, though had residual 
apical scarring present on CXR at treatment completion.  2 months after 
completing, she is admitted to your local hospital with fevers and symptoms and 
urinalysis consistent with pyelonephritis.  Due to her abnormal CXR (stable from 
time of treatment completion), sputum sample is obtained and was noted to be 
MTB NAAT detected.  What would you recommend?

A. Restart on empiric RIPE therapy

B. Start empiric BPaL-M with concern for MDR-TB

C. Obtain AFB sputum samples x3 for smear/culture

D. Observation
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NAAT Testing

• Recommended to be performed on at least one respiratory 
specimen to aid in initial diagnosis

◦ Recommended by WHO over AFB smear for initial diagnosis

• Can provide initial genotypic drug susceptibility information 
(e.g. rpoB mutations detected with GeneXpert MTB/RIF)

• Improved sensitivity and specificity compared to AFB smear
◦ 95-99% sensitive for smear-positive, 60-90% for smear-negative

• Not for monitoring on/after therapy – can remain 
persistently positive for years after treatment
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Bronchoscopy

• Can be beneficial when still 
attempting to confirm/refute 
diagnosis if negative 
induced sputum cultures

• May be beneficial for 
tissue/lymph node 
sampling, endobronchial or 
mediastinal disease

Kim YW Clin Microbiol Infect 2020¹; Eom JS Clin Infect Dis 2023²; Lewinsohn DM Clin Infect Dis 2017³; Boldi MO Front Cell Infect Microbiol 2023⁴; Musso M BMC Infect Dis 2025⁵; Lyu M Biosci Rep 2020⁶; 
Ahmad M Int J Infect Dis 2019⁷; Dickson SJ Clin Infect Dis 2003⁸; Park JH Ann Med 2021⁹; Brown M Clin Infect Dis 2007¹⁰; Shimoda M J Infect Chemother 2022¹¹
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Other Pulmonary TB Diagnostics
• Urine LAM (lipoarabinomannan) – 

recommended by WHO (in 
addition to sputum testing) for use 
in PLWHIV
◦ Not commercially available in US

• NAAT on tongue swabs – now 
endorsed by WHO when 
respiratory samples cannot be 
obtained
◦ Sensitivity ranging from 45-78% 

compared to sputum culture
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Extrapulmonary TB

Tuberculosis in the United States, 2024 - CDC
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Polling Question
• A 74 y/o male who recently immigrated from Sub-Saharan Africa presented to the 

ED with cough, dyspnea, and fever for several weeks.  He was noted to have a 
large R pleural effusion – thoracentesis was obtained with lymphocyte 
predominant fluid with adenosine deaminase of 160.  Cytology from pleural fluid 
with no malignant cells, routine culture from pleural fluid had no growth. 
QuantiFERON-TB Gold Plus is positive, but AFB smears x3 from sputa and x1 
from pleural fluid are negative as is MTB NAAT from sputum and pleural fluid.  He 
has no prior TB treatment history, no known MDR-TB contacts.  You offer pleural 
biopsy for further evaluation, but patient refuses any further procedures despite 
education.  What would you recommend?

A. Start empiric RIPE

B. Observation, await AFB cultures

C. Declare patient to lack capacity for medical decision making, proceed with 
pleural biopsy
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Pleural Tuberculosis
• Paucibacillary disease, only 6-8% 

smear positive, cultures 30-41%
◦ Can improve sensitivity with pleural tissue 

biopsy

• MTB NAAT – sensitivity 23-51%
• Adenosine deaminase (ADA)
◦ ~90% sensitivity, also positive with 

empyema, lymphoma
◦ Can make presumptive diagnosis with ADA 

>40, lymphocyte predominant pleural fluid, 
and high clinical suspicion for TB

Porcel, Ann Transl Med, 2016.  Philip KE, BMJ Case Reports, 2018
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Lymphatic TB

• Lymph node aspirate – smear sensitivity 25-50%, culture + 
pathology/cytology leads to improved sensitivity

• NAAT - ~83% sensitivity in meta-analysis
• Plasma cell-free DNA – sensitivity 50% for probable cases, 

70% for confirmed cases
◦ May have role when lymph node sampling is difficult to obtain or 

inconclusive 

Tadesse M et al 2014, Tiwari V et al 2003, Stadelman AM et al 2021, Jin J Thor Dis 2025, 
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TB of Other Sites

• Depending on site of involvement, AFB culture +/- NAAT 
testing often recommended (tissue, fluid, urine, feces)

• ADA may have role in diagnosis at other fluid sites (e.g. 
periotoneal TB, TB meningitis) with similar sensitivity ~90% 
but lacking specificity

• Ocular TB – paucibacillary and very small fluid volume, poor 
smear/culture and NAAT performance – often clinical 
diagnosis in collaboration with ophthalmologist
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Thank you


	Slide Number 1
	Accreditation Statement
	Disclosure: 
	Learning Objectives
	Suspicion of Active TB Disease
	Exposure
	Exposure
	Host Factors
	Clinical Symptoms
	Slide Number 10
	Subclinical TB
	Polling Question
	Polling Question
	TB Screening Tests
	Imaging
	Sputum Collection
	Induced vs Spontaneous Sputum
	Polling Question
	Polling Question
	NAAT Testing
	Bronchoscopy
	Other Pulmonary TB Diagnostics
	Extrapulmonary TB
	Polling Question
	Polling Question
	Pleural Tuberculosis
	Lymphatic TB
	TB of Other Sites
	Thank you

