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Background

For LTBI therapy, the most widely used treatment is Isoniazid 
(INH) for 9 months; other regimens are available (e.g. 4 months 
of Rifampin) 

A major problem with evaluating LTBI therapies is that there is 
no biomarker to assess efficacy of treatments; therefore 
researchers have to rely on clinical outcomes (i.e. development 
of active TB during follow-up)

One of the reasons why RCTs require long term follow-up of a 
large sample size (expensive - $$$$)

IGRAs are promising for diagnosing LTBI, but is there potential 
for IGRAs as a bio-marker of treatment success in LTBI?



IGRA studies in persons treated for LTBI

INH for 6 
months in 

Indian 
HCWs did 
not lower 

IFN-g 
responses 
(Repeat 

exposures?) HCWs in the US remained 
QFT positive after 9 months 

of INH



34 patients completed 6 
months INH, post 

treatment 25% were 
negative  and others 
showed a statistically 
significant decline, 18 
months post treatment 

no additional decline was 
seen 



Children diagnosed 
with LTBI received 
chemoprophylaxis 

for a
period of 3 months 

(Isoniazid+Rifampici
n) and were 
followed up

at day 0 (day of 
inclusion), 10, 30, 60 

and 90 (end of 
treatment). QF-TB-IT 

values were 
significantly lower

at day 90 as 
compared to day 0



Wilkinson et al. JID 2006

Among 33 healthy subjects being treated for LTBI, an initial 
increase in IFN-gamma was observed followed by a 

subsequent decrease at the end of treatment.  Also found 
differential effects of INH and RIF.



In summary
Available studies are a mixed bag
There is no consistent pattern on kinetics of 
T-cell IFN-g responses in persons treated for 
LTBI
Regression to the mean is not well accounted
No data on whether INH vs RIF will have a 
differential effect on T-cell responses
No long-term data on correlation between 
biomarkers such as IFN-g and clinical 
outcomes



Objective

To make use of a completed Phase II RCT 
and evaluate the QuantiFERON TB Gold In-
Tube (QFT-GIT) responses in patients 
treated for LTBI and to explore potential 
associations between QFT-GIT positivity and:

type of treatment (4 mo RIF v. 9 mo of INH)
treatment completion
patient demographics





Phase II RCT Completed

Mix of low, moderate and high risk categories
Two treatments of varying duration [RIF vs INH]
Varying levels of treatment completion
Varying time periods since completion of 
preventive therapy
Unlikely to have been re-exposed to TB
Already under regular follow-up
We used this opportunity to evaluate antigen-
specific T-cell responses among persons 
treated for LTBI



INH v RIF: 
Mechanism of Action

Isoniazid is bactericidal to rapidly-dividing 
mycobacteria but is bacteriostatic if the 
mycobacterium is slow-growing. 

Works to inhibit the synthesis of mycolic acid required for the 
mycobacterial cell wall. 

Rifampin may be bacteriostatic or bactericidal, depending 
on the concentration of the drug and the relative 
susceptibility of the organism. Rifampin is most effective 
when cell division is occurring. 

Rifampicin inhibits DNA-dependent RNA polymerase in bacterial 
cells by binding its beta-subunit, thus preventing transcription to 
RNA and subsequent translation to proteins. 

http://en.wikipedia.org/wiki/Bactericidal
http://en.wikipedia.org/wiki/RNA_polymerase
http://en.wikipedia.org/wiki/RNA


Methods: A pilot project

Approached patients from one site (Montreal Chest 
Institute)  participating in the RCT assessing safety of 
4RIF versus 9INH for LTBI
Patients were recruited between Dec 2008-Dec 2009 
(n=50)
All patients had completed or stopped treatment at 
least two years prior to be contacted
Invited to return to complete a new informed consent 
and blood draw
QuantiFERON-TB Gold In-Tube, cut point IFN-g ≥  .35 IU/ml 
Values over 10 IU/ml cannot be precisely measured and 
have been truncated at 10



Results: 
Demo-
graphics

Characteristic N=50 (%)

Age (Median, IQR) 28.7 yrs (21.4 -37.6 
yrs)

Female 25 (50%)

INH 28/50 (56%)

Compliant with treatment
Noncompliant
Drop Out
Serious Adverse Events

24/28 (86%)
1/28 (4%)
1/28 (4%)
2/28 (7%)

RIF 22/50 (44%)

Compliant with treatment
Noncompliant
Drop Out
Serious Adverse Events

21/22 (95%)
0

1/22 (5%)
0

Started Treatment (Range) December 2004 -
January 2007



Results

QFT-G-IT Result Total
n=50

Compliant
n=41

INH
(compliant)

n=24

RIF 
(compliant)

n=21

Noncompliant
n=1

Drop 
Out
n=2

Serious 
Adverse 
Events

n=2

Positive 18 (36%) 17 (38%) 11 (46%) 6 (29%) 1 (100%) - -

Negative 31 (62%) 27 (60%) 13 (54%) 14 (67%) - 2 
(100%)

2 
(100%)

Indeterminate 1 (2%) 1 (2%) - 1 (5%) - - -

Mean absolute 
IFN-g:  IU/mL 

(Range)

2.1
(0-9.96)

2.1
(0.9.96)

2.7
(0-9.96)

1.4
(0-9,92) 9.35 0.09

(0-.18)
0.1

(0-.2)

*p value comparing INH compliers with RIF compliers = 0.24



Figure 1. Absolute Interferon gamma responses by 
varying levels of compliance



Figure 2. Absolute Interferon gamma responses among 
compliers on 4RIF and 9INH



Figure 3.  Absolute Interferon-gamma at 
different points post treatment initiation



Figure 4.  Absolute Interferon-gamma among those taking 
9 months INH and 4 months RIF post treatment initiation

4 MONTHS RIF 9 MONTHS INH



Conclusions

QFT results are often positive even years after LTBI treatment 
completion
However, tendency towards lower IFN-gamma responses in 
individuals treated with RIF compared with INH, particularly in 
those 1-2 years post treatment completion

But numbers are small, and will need confirmation in 
larger trials with baseline QFT data

If RIF proves to be more effective at killing latent bacteria, this 
may lead to a reduced IFN-gamma response, will need a 
larger trial to investigate.



Limitations

Pilot study - small numbers
No baseline data or longitudinal data QFT 
results
No control group of untreated patients



Next steps…

New multi-national RCT investigating efficacy 
of 4RIF v 9INH just funded by the Canadian 
Institutes of Health Research

(PI: Dr Dick Menzies, Montreal Chest Institute, $5 million CDN over 7 years, funding from 
the CIHR)

Opportunity to collect baseline and 
longitudinal IGRA data and other biomarkers
Opportunity to examine potential differences 
between treatment regimens, and time-
points post treatment in a randomized setting
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