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INTRODUCTION

• Aerosol-borne infection

• Cause of death worldwide

• Burden of (MDR) tuberculosis has increased over 
the past 3 decades.

• Inaccessibility of intracellular Mtb DNA in PBMCs: 
poor sensitivity of methods
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• Significant delays to a conclusive result

• Relatively poor sensitivity

• Difficulties for obtaining specimens

Barriers to culture-based diagnosis 
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❖ Rates of culture confirmation in 2020 

❖ 75.3% and 44.2% for treated pulmonary and extrapulmonary 

TB, respectively. 

CULTURE-BASED DIAGNOSIS 
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Molecular Methods

❖Employing nucleic acid amplification of Mtb gene 
targets developed as rapid microbiological tools. 
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❖The benefit of nucleic acid

based test:

Offering for the first time, 

reliable, same-day diagnostic 

capability 



Development of TB Diagnostics
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The development of TB diagnostics that are ubiquitous—
that is, enabling diagnosis from an easily accessible site 
for all disease phenotypes—is an important unmet need 

and research priority 



Bacteriophages

A mycobacteriophage diagnostic test was first developed to 

detect Mtb in sputum 

(FASTPlaqueTB assay, Biotec Laboratories Ltd, UK) 
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Bacteriophages (phages)

The specificity of phage                               Rapid diagnostic tests
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Mycobacteriophage Diagnostic Test

❖Mycobacteriophage D29 : range of different pathogenic 
mycobacterial species.

❖Detects the growth of the phage on host cells present in the sample

❖Emergence of Plaques 

High specificity but similar sensitivity to sputum microscopy, and 

therefore provided no real advantage over 
conventional tests. 
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original phage amplification 

method combined with PCR
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Mycobacteriophage  diagnostic test

• Phage-PCR blood assay : remove the need for agar plates

• 6-12 hours

• Phage cannot replicate in dead hosts :advantage ;only 
detects viable cells but retains the sensitivity and specificity 
of PCR.

• Limit of detection :less than 10 viable mycobacteria in a 2 ml 
blood sample.
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Clinical studies using phage-based 
detection of Mycobacterium tuberculosis in 

the blood 
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Methods 

Participants
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The study recruited participants to four groups: 

1. Pulmonary TB

2. Non-TB Acute respiratory illness

3. IGRA-positive house-hold contacts of the PTB (LTBI(

4. Negative control group

All recruited participants were immunocompetent, HIV-

uninfected, adults with no previous history of TB disease. 



Blinded testing with the Actiphage assay was 

performed in all groups, before any treatment at the 

baseline visit

All participants provided blood samples for Actiphage 

testing on recruitment and received a 12-month prospective, 

clinical follow-up.

Methods
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Methods
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Results

Actiphage Result
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Results

Actiphage Result
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Positive  Smear

Negative Smear

Xpert-ultra grade
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Results

After 12 months of follow-up

no Actiphage-negative 
participants had developed TB

In the PTB cohort, Actiphage-positive results were associated with 

sputum smear positivity, higher baseline C-reactive protein levels, 

and shorter times to mycobacterial culture



❖ As a clinical diagnostic tool in symptomatic 

patients with suspected PTB:

Actiphage testing had a sensitivity of 73.3% and a 

specificity of 100%

Sensitivity and specificity
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Sensitivity and specificity
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❖ When applied to the whole cohort at baseline

Its specificity for detecting PTB was 94.2% with no 

change in sensitivity.



Previous studies

• using culture and NAAT in blood samples from 

patients with active TB have been disappointing.

• With 1 study reporting that Mtb was detected in 
the blood of only 21% of HIV-infected individuals 
with severe miliary disease using Xpert MTB/RIF is 
detectable.
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Advantages
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❖ Simplify sample preparation 

❖ High sensitivity (detect fewer than 10 live mycobacteria

in a 2ml blood sample(

❖ Rapid time

❖ Low-cost assay

❖ High specificity ) high-level specificity controls(

❖ High accuracy) live and dead mycobacteria(
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Disadvantages

❖Only for Blood Sample

❖Need Conventional PCR



Animal Study
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Conclusion
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❖ This study used phage-based DNA extraction 

(Actiphage), combined with polymerase chain reaction, 

to detect low levels of viable Mtb in blood. 

❖ High sensitivity & High specificity

For the first time: 



References
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