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Outline of Talk

Impact of HIV on TB

Overview of diagnostic tests for TB

Rational approach to SNTB in RLS



Impact of HIV on TB
HIV mimics TB.
Increased risk with rapid progression to disease.
Alters clinical presentation.
Alters radiological appearance.
Affects diagnostic tests.

Smear, culture
Histology

Affects treatment: drug toxicity, drug 
interactions, 
More paradoxical reactions. 
Higher relapse of TB (~4 increased)
Increased mortality (~4 fold)



Making a diagnosis of an infection

Clinical presentation

See the organism

Grow the organism

Organism product

Organism nucleic acid

IR to the organism 

IR to product of the organism

IR to damage caused by org

Response to treatment

Organism

Immune 
Response



Clinical Presentation
Symptoms

Signs

Investigations:

CXR

Ancillary investigations

CRP

Hb

Albumin



Making a diagnosis of an infection

Characteristic clinical presentation

See the organism

Grow the organism

Demonstrate organism product

Demonstrate organism nucleic acid

Demonstrate IR to the organism 

Demonstrate IR to product of the organism

Demonstrate IR to damage caused by org

Response to treatment



Smear

Culture (MGIT, MODS)

Nucleic acid amplification 

Ag detection in urine (LAM)

Definitive Diagnosis



HIV negative- sensitivity of 2-3 
smears » 50-70%

HIV positive sensitivity of 2-3 
smears » 30-40%

Seeing the Organism
Sputum Smear 



Why Smear negative in presence 
of infection

10 uL sputum (1ml = 1000ul therefore 10ul is 100th of ml)

Area is 200mm2

1hpf = 0.02mm2

Total of 10000 hpf (200/.02)
1/100 hpf = 100 org on slide

100 in 10uL = 10000 in mL sputum

20mm

10mm

Should take 15-20 minutes to read slide 
30/40 slides/day using ZNS



Fluorescence microscopy:

Use low-power (250x)

Field size ~ 0.34mm2 (17x 0.02mm2)

Same area scanned in less time or scan larger 
area in the same time

Microscopist can properly examine at least 100 
smears/day (compare 30–40 ZNS). 

Increases the smear positive call by 10%



ZN Stain vs. Auramine



100 fold more Sn than smear

Pick up 100 org/mL sputum

Culture: median time to 
positivity is 3 weeks 

Culture



Microscopic Observation Drug 
Susceptibility (MODS)

Growth observed long before naked eye can 
visualize colonies

Median time to positivity ~7 days

Characteristic growth (tangles, cording) 
under the inverted light microscopy

Incorporate anti-TB drugs into broth 
enables direct susceptibility testing



Inverted Microscopy



Microscopic Observation Drug 
Susceptibility (MODS)



Molecular Testing

Genetic basis for ID and resistance 

Amplification sequencing rapid ID 
critical mutations predict resistance 

95% rif resistant d/t mutations in 81 bp
region of -subunit of RNA polymerase gene

INH resistance associated with mutations 
at several points in several genes

MTB vs. MOTT

Live vs. dead



Fully automated

Amplifies MTB specific DNA sequences

Detects MTB and rifampicin resistance

Specimens: sputum, CSF & other sterile 
fluids. NOT BLOOD

Minimal bio-safety requirements and 
training

Gene Expert- MTB/RIF Test



GeneXpert



GeneXpert

Smear-positive Sn: TB 98.2%

Smear-negative TB: 
1 sample Sn: 72.5%

2 samples Sn: 85%

3 samples Sn: 90.2%

Sp: 99.2%

12.5%

5%



Making a diagnosis of an infection

Characteristic clinical presentation

See the organism

Grow the organism

Demonstrate organism product

Demonstrate organism nucleic acid

Demonstrate IR to the organism 

Demonstrate IR to product of the organism

Response to treatment



TST:
DTH response to PPD 

Lacks specificity

LTBI vs. active disease

In HIV » poor sensitivity

IGRA: LTBI vs. active Dx

INγ & ADA levels serositis

TB Ab’s : poor Sn & Sp

Histology: non-specific

Detect immune response



How do you make a diagnosis of 
an infection

Characteristic clinical presentation

See the organism

Grow the organism

Demonstrate organism product

Demonstrate organism nucleic acid

Demonstrate IR to the organism 

Demonstrate IR to product of the organism

Response to treatment



In summary

Major factor hampering 
the diagnose TB in HIV is 
lack of sensitive, specific 

& rapid point-of-care  
diagnostic test.





WHO Recommendation

Best approach to reduce time to Rx 
of SNTB is to use a clinical 
approach, based on case definitions. 

Imposes evaluation over time

HCW is expected to be a clinician, 
think and use discretion. 



Cardinal symptoms of TB

Fever x >2/52

Night sweats x >2/52

Weight loss >2.5% over 1/12

Cough x >2/52.

IJTLD 2004 8(6):792–795



Reliability of Symptoms

The presence of any 2 symptoms: 

Sensitivity - ~100% (all pts with TB have symptoms)

Specificity - 88% (12% that don’t have TB had symptoms)

PPV - 44% (of pts with symptoms 56% falsely diagnosed with TB)

NPV - ~100% (absence of symptoms excludes TB)

CXR not sensitive at excluding TB. 

Absent symptoms reliably excludes TB. 

IJTLD 2004 8(6):792–795



Clinical judgment
Supportive tests

Classify Clinical 
State:

Ambulatory
Seriously ill

HIV status

Clinical 
Assessment 

critical 



Classify Clinical State: Based on 
Danger Signs

RR, PR, T







Role of CXR’s

WHO (2006) Diagnosis & treatment of smear-negative PTB…



Chest X-ray

Pattern recognition

Distribution

Characteristic picture

Predominantly upper lobe 
involvement

Breakdown and cavitation 

Pleural effusion 

















Bilateral hilar/
mediastinal LAN







Response to ATT at 8/52 to 
Diagnosis TB

Response to ATT is an effective way to 
diagnose HIV-associated SNTB

Clinical criteria to monitor @ 8/52:
Wt gain of ≥ 5%

Hb increase ≥ 1g%

Reduction in CRP by >60%

Increase in KPS

Improvement in ≥ 50% of initial symptoms. 

IJTLD 2006;  10(1):31



Response to ATT at 8/52 to 
Diagnosis TB

≥ 2 response criteria at 8/52 has 97.5% 
sensitivity for confirmed TB.  

Patients with suspected SNTB who do 
not meet this criteria are unlikely to 
have TB:

TB treatment should be discontinued 

Referred to the next level of care for 
diagnostic evaluation.

IJTLD 2006;  10(1):31



Conclusion
Current diagnostic tests either lack 
sensitivity/specificity or robust, rapid 
applicability at point of care in RLS. 

Use of clinical case definitions, diagnostic 
algorithms and response to treatment 
criteria are the most pragmatic tools 
available in RLS at the moment. 

Implementation requires a reasonably 
efficient health system with appropriately 
trained staff.  


