
TB Diagnosis



Passive versus active case 
finding

• Current guidelines 
recommend ACF only in high 
risk groups: HIV, HHCs, 
prisoners, silica exposed, 
urban slums, homeless, 
migrants.

• Passive case finding in people 
who “present” with 2 weeks 
cough, fever, night sweats, 
weight loss. 



• Sputum smear microscopy with 
Ziehl Neelson stain for acid fast 
bacilli. 

• 2 samples per WHO 

• Requires 10k bacilli/ml to 
visualize so low accuracy in 
HIV, children

• Does not distinguish atypicals 
from Mtb or DR from DS

• Sensitivity 46%, Specificity 
99%



Mycobacterial 
culture and drug 

susceptibility 
testing

Done in National reference labs or tertiary facilities

Requires BSL3

Average time to growth:
4-6 weeks solid culture
1-2 weeks MGIT

“Gold standard” for diagnosis but “unculturable 
TB” may exist. 



Gene Xpert
Sensitive and specific, fully automated, commercial 

nucleic acid amplification test for use with sputum and 

other body specimens.

Closed cartridge system of rt-PCR to detect TB marker 

and rifampicin resistance (RpoB).

Minimal processing, 2 hour turn-around time.

As of 2013, recommended by WHO as initial test for all 

TB.

Issues
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Issues with Xpert
• Pricing

17k for 4 module instrument

10$ for concessionary price for cartridges

• Training

1-2 days officially, 1-2 months by report

• Infrastructure

Targeted to district health facilities. Requires 
stable power, temperature, humidity, no dust.

• Maintenance

Higher than expected rates of module failure, up to 
10%

• Supply Chain

Stock outs of cartridges

Expiration of cartridges

• IT/Reporting



Chest 
Radiography
• CXrs
• Digital CXRs
• Chest CT
• PET/CT

• Myriad possible presentations
• High sensitivity, low specificity
• Role for AI?

AUCs
Model 1 79%
Model 2 81%
MOdel 3 83% 
Model 4 84% 

Consolidation Cavity Miliary



Urine LAM
• Lipoaribinomannan, Cell wall 

liposaccharide specific to Mtb. 

• Measured in urine with ELISA or 
Determine TB-LAM test strip

• 3.50$, 3 minutes

• High Specificity in HIV, Specificity 
increases as CD4 decreases:

1. Cd4<200 39%

2. Cd4<100 51.7%

3. Cd4<50 66.7%

• Renal TB explains most positive results. 



TB LAMP
• LAMP = loop mediated isothermal amplification

• Isothermal nucleic acid amplification technique. 
(in contrast to PCR which is carried out with a 
series of alternating temperature steps or cycles, 
requiring a thermal cycler.

•Typically, 4 different primers used to identify 6 
regions on the target gene, improving specificity. 
"loop primers" further accelerate the reaction. 
Amount of DNA produced in LAMP 
than PCR based amplification.

•Detection of amplification product determined via 
photometry for turbidity caused by an increasing 
quantity of magnesium pyrophosphate precipitate 
in solution as a byproduct of amplification, allowing 
easy visualization by the naked eye. Dyes can be 
used to create a visible color change  - Dye 
molecules directly label the DNA and can be 
correlated to the number of copies initially present.

https://en.wikipedia.org/wiki/PCR
https://en.wikipedia.org/wiki/Thermal_cycler
https://en.wikipedia.org/wiki/PCR
https://en.wikipedia.org/wiki/Pyrophosphate


Diagnosis in Children
Issues

• Several different child TB 
phenotypes: 

Age 2-3 and under, Age 4-10 or 11, Age >11

• Kids can’t expectorate sputum easily.

• Often have LN disease rather than parenchymal 
consolidation. 

• More pleural disease in adolescents.

• Relies heavily on CXR, Chest CT



Tests

Host based tests
• Radiography
• Biomarkers

Bug based tests

•Gastric aspiration
• Sputum induction
•Naso-pharngeal swab
• String test

• Stool
•Urine
• Biopsy of LN or pleura

`



Tests that should not be used to diagnose active TB

• Serology (antibody tests)

• TST

• Can be negative in very sick 
people

• Can lead to necrosis with 
strong positive response. 

• IGRA



Promising approaches
Holy Grail = Urine dipstick test

Breath test for volatiles 

Blood for biomarkers, Mtb

Urine for lipids, glycolipids, 
proteins or Mtb DNA

Stool for Mtb or microbiome 
profile consistent with TB

Oral or buccal swab for Mtb




