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QUESTIONS 

• What is the burden of latent tuberculosis 

• What is the rationale to treat it 

• What are the benefits and risks associated-  

evidence

• What do the guidelines say 

• Current status of treatment of TBI in India 

• Practical aspects of treating TBI in India 
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BURDEN

TB infection:
A persistent state of immunological response to 
stimulation by M. tuberculosis antigens without 
any evidence of clinically manifest tuberculosis 
disease. 

• As per national tuberculosis prevalence survey 
(2019- 2021) prevalence of TB infection in India 
among adults (> 15 years) is 31.3% (crude 
prevalence; basis: IGRA)(1)

• More recent meta- analysis has detected the 
prevalence to be 36% in general population 
(excluding high risk groups) and 40% in the 
population with high- risk groups included(2)

1. National TB prevalence survey (2019-2021)
2. Chauhan A, Parmar M, Dash GC, Solanki H, Chauhan S, Sharma J, et al. The prevalence of tuberculosis infection in India: A systematic review and meta-analysis. Indian J Med Res. 2023;157(2&3):135-51.

• 35- 40 crore Indians are estimated to 
have TB infection 

• 18- 36 lakhs of them are expected to 
develop tuberculosis disease each 

year
• Globally 200 crore people have TBI



RISK OF TB DISEASE

• A study performed over 20 years on Puerto 
Rican children

• 82,269 children tested positive to TST (either 
initial 1 TU or subsequent 10 TU;) 

• Positivity was taken as > 6 mm induration after 
72 hours 

• 1400 subjects developed tuberculosis during 
the follow up period 

• Younger age of testing positive for TST was 
associated with higher risk of TB disease 

• Larger induration was also associated with a 
higher risk of developing disease in the 
ensuing 2 decades 

Comstock GW, Livesay VT, Woolpert SF. The prognosis of a positive tuberculin 
reaction in childhood and adolescence. Am J Epidemiol. 1974;99(2):131- 8.





RISK OF TB DISEASE

• Generally, 5- 15% of subjects with TB infection develops TB disease in their lifetime 
(1)  

• Highest risk of contracting infection is house - hold/close contact with active 
pulmonary TB patients 

• Globally, people with certain ailments are at a higher risk of TBI progression to 
active disease 

• Children < 5 years are most vulnerable amongst all groups 
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High Risk Groups (1)

Compromised 
immunity  

Drugs/interventions High risk 
occupation/
habit 

Habitat 

HIV Organ 
transplant/haematologic 
transplant  

Silicosis Prisoners 

Diabetes Glucocorticoids, TNF-alpha- i HCW Homeless adults 

Elderly Haemodialysis/ESRD IVDU Recent immigrants 
1. Getahun H, Matteelli A, Chaisson RE, Raviglione M. Latent Mycobacterium tuberculosis infection. N Engl J Med. 2015;372(22):2127-35.



RISK OF TB DISEASE 7

Getahun H, Matteelli A, Chaisson RE, Raviglione M. Latent Mycobacterium tuberculosis infection. N Engl J Med. 2015;372(22):2127-35.



HOUSEHOLD AND CLOSE 

CONTACTS 
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Close contacts: 

A person who is not in the 
household but 

1. shared an enclosed space, 
such as at a social 
gathering, workplace or 
facility

2. for extended periods 
during the day with the 
index TB patient 

3. during the three months 
before commencement of 
the current TB treatment 
episode.

House- hold contacts 

A person who 

1. shared the same enclosed 
living space as the index TB 
patient 

2. for one or more nights or 
for frequent or extended 
daytime periods 

3. during the three months 
before the start of current 
TB treatment.



EVIDENCE OF 

RISK

• In 2020 a systematic review by Martinez et al evaluated the risk of TB prevalence and 
incidence among children exposed to microbiologically or radiologically diagnosed TB 
patients (close and house- hold contacts 

• They also evaluated the effectiveness of preventive therapy on risk of contracting TB disease 

• The review included studies across 34 countries (quality-  majority good)

• They found that on 2 years follow up the rate of developing TB was highest during the first 90 
days, and it was higher among children with baseline IGRA/TST positivity (6.5% vs 0.8%) [these 
subjects did not receive preventive therapy of any kind) 
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Martinez L, Cords O, Horsburgh CR, Andrews JR. The risk of tuberculosis in children after close exposure: a systematic review and individual-
participant meta-analysis. Lancet. 2020;395(10228):973-84.



CONTINUED..

• 61% developed TB within first 90 days (overall) 

• 82% IGRA/TST positive children developed TB 
within this time (all age) 

• 96% IGRA/TST positive under- 5 children 
developed TB within first 90 days after exposure 

• Children living with HIV had higher risk of 
prevalent (Adjusted Odds Ratio [AOR], 2.80, 95% 
CI, 1.62–4.85) and incident (Adjusted Hazard Ratio 
[AHR], 5.31, 95% CI, 2.39–11.81) disease

10



ROLE OF PREVENTIVE THERAPY 

• Effectiveness of preventive therapy 63% overall 

• Effectiveness was greater in TST/IGRA positive children (AHR-
0.09 vs 0.66) 

• BCG vaccination protective against all forms of TB in < 5 years 
children 

• No protective effect of BCG vaccination in children above 5 
years 

11



GUIDELINES: WHO TO TREAT? 

• Guidelines for programmatic management of TB preventive treatment in India 2021 
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GUIDELINES: WHO TO TREAT? 
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Risk groups Members 

Adults, adolescents, 
children and infants living 
with HIV 

All adults and adolescents living with HIV including pregnant women
(positive or unknown TST reports) (irrespective of degree of 
immunosuppression) 

Children > 12 months living with HIV irrespective of contact 

Infants < 12 months with h/o contact with TB patients 

All patients living with HIV who have been treated for tuberculosis 

HIV-negative HHC Children < 5 years exposed to active TB 

In low- prevalence countries children, adults and adolescents years exposed to 
active TB 

In high prevalence countries children> 5 years, adults and adolescents exposed 
to active TB 

LATENT TUBERCULOSIS INFECTION: UPDATED AND CONSOLIDATED GUIDELINES FOR 
PROGRAMMATIC MANAGEMENT : WHO 2018 



Risk groups Members 

Other HIV 
negative at risk 
groups 

Patients initiating anti-TNF treatment, patients 
receiving dialysis, patients preparing for an organ 
or haematological transplant and patients with 
silicosis 

prisoners, health workers, immigrants from 
countries with a high TB burden, homeless people 
and people who use illicit drugs (in low prevalence 
countries)

• Patients with diabetes mellitus, 
smokers, chronic alcoholics and 
low BMI patients need not 
undergo screening routinely for 
LTBI



ALGORITHM 

FOR 

DIAGNOSING 

TBI 



TREATMENT 

OPTIONS 

• Isoniazid for 6 months (for all ages, in both 
high and low prevalence countries) 

• Rifampicin+isoniazid for 3 months (< 15 years 
of age, in high prevalence studies) 

• Rifapentin+Isoniazid weekly for 3 months 
(for high prevalence countries) 

•  PLHIV should receive 36 months of IPT in 
high prevalence settings 

Alternatives in low 
prevalence settings: 
1. INH for 9 months 
2. 3HP 
3. INH+R for 3 months 
4. 4R 



REGIMENS RECOMMENDED 

IN INDIA 



PREREQUISITES 

• Rule out contraindications

• Explain the need for initiation and completion of tpt 

•  inform about the common side effects, drug interactions 

• Educate about the signs and symptoms  of active tb disease 

• Give contact of nikshay help- line/assistance 

• Pre- treatment assessment 



CONTRAINDICATIONS 

• Any evidence of active tb

• Acute or chronic hepatitis 

• Regular heavy alcohol consumption

• Concurrent use of other hepatotoxic drugs 

• Evidence of neuropathy 

• Known hypersensitivity to drugs in the regimen 

PREGNANCY AND 
PREVIOUS USE OF ATD 
ARE NOT 
CONTRAINDICATIONS 



PRE-TREATMENT 

ASSESSMENT 

• PERSONAL HISTORY 

• HISTORY OF MEDICATION 

• LIVER FUNCTION TESTS  

(encouraged for patients at high risk of 
deranged liver function) 

• SOCIAL AND FINANCIAL SITUATIONS 



CONCERNS 

REGARDING TPT

• Is their an actual risk of TB disease in 
the future without it? 

• Benefits outweigh the risk? 

• Unnecessary risk of serious adverse 
effects? 

• Risk of emergence of drug resistance 
TB with monotherapy regimens? 



EVIDENCE OF 

BENEFITS

• In 2011, an RCT was performed to 
compare the efficacies of different 
regimens among PLHIV not on ART, 
but with positive TST (> 5mm) 

• As secondary outcomes they also 
studied adherence and adverse effects 
along with emergence of DRTB 

• They excluded patients with active TB, 
pregnant/breastfeeding, CD4 
count< 200 

Martinson NA, Barnes GL, Moulton LH, Msandiwa R, Hausler H, Ram M, et al. New regimens to prevent tuberculosis in adults with HIV infection. N Engl J Med. 2011;365(1):11-20.



• The patients were allocated to 
four treatment arms with a 
2:2:2:1 block randomization to 

1. Rifapentin(900 mg)-INH(900 
mg) q1wk (3HP) 

2. Rifampin(600)-INH(900) twice 
weekly (3HR) 

3. Isoniazid (300) daily for 6 
months (6H) 

4. Isoniazid (300) daily 
continuously for study period 

• The groups were followed up 
intermittently for almost 4 
years for development of 
active TB 



RESULTS: CONCLUSION

• Study did not show any superiority of one 
regimen over the other 

• New regimens non-inferior to 6 months INH 
regimen 

• Better adherence to 3HP and 3HR 

• Less chance of hepatotoxicity with newer 
regimens

• Emergence of DR-TB is not a concern  



• The baseline CD4 count for 
all groups was considerably 
high 

• Largely female patients 

• About 18% was started on 
ART during the study but 
they were not excluded from 
the analysis 

• Any patient who received 2 
months of preventive therapy 
was included in ITT 
population 



• Compared with 6H, all 
regimens show similar rate of 
active TB disease (p> 0.05) 

• Continuous INH has the lowest 
incidence of active TB, TB 
death or both (non- significant 
difference) 

• The benefit of continuous INH 
was lost once patient defaulted 



• Most of the users of the newer regimens reached > 90% dose completion by there scheduled time period 

• Continuous INH arm showed a drop in number of users over time 



• Overall side effects profile was 
similar 

• Grade 3 and 4 side effects were 
more common in continuous INH 
group 

• Commonest was hepatotoxicity 
which did not result in any death 

• Treatment discontinuation was 
more common with continuous 
INH group 



• Risk of emergence of drug 
resistant strains (by 
selection) unlikely 

• Negligible isolates showed 
drug resistance 

• Concern: small sample size 



RECENT EVIDENCES

Study Participants Endpoints/outcomes  Results Conclusions Comments 

Systematic review 
2011, Akolo C et al 
(1)  

HIV patients 
irrespective of 
TST status 

Active TB/death from TB Any anti-TB drug 
regimen reduced the 
risk of active TB by 
32% overall (in 
comparison to placbo, 
for INH RR-0.67) and 
by 62% if TST is 
positive (1.5- 3 years 
follow up) 
Mortality benefit with 
INH-monotherapy in 
TST+ve patients 

TB preventive therapy 
reduces risk of active 
TB and death in HIV 
patients, more so if 
TST positive 

No difference 
between different 
anti-TB drug 
regimens; 
In the meta- analaysis 
that included all 
regimens there was 
no difference in 
mortality even with 
placebo. 

Metaanalysis 2023, 
Panida Youpetch et 
al (2) 

TB infected 
patients 

Treatment efficacy 
Treatment completion 
Adverse reactions 
(in comparison to 6H)

Efficacy: placebo 
increased risk of active 
TB. All other regimens 
were comparable; 
Completion: 3HP and 
4R had higher 
completion rates 
A/E: 3HP, 4R and 9H 
showed lower rates 

3HP can be 
considered a more 
tolerable and equally 
efficacious preventive 
regimen for latent TB 

Difference between 
HIV and non-HIV 
patients not 
considered; 
Additionally showed 
all treatment regimens 
more effective than 
placebo in preventing 
active TB. 

1. Akolo C, Adetifa I, Shepperd S, Volmink J. Treatment of latent tuberculosis infection in HIV infected persons. Cochrane Database Syst Rev. 2010;2010(1):Cd000171.

2.  Yoopetch P, Anothaisintawee T, Gunasekara ADM, Jittikoon J, Udomsinprasert W, Thavorncharoensap M, et al. Efficacy of anti-tuberculosis drugs for the treatment of latent tuberculosis 
infection: a systematic review and network meta-analysis. Sci Rep. 2023;13(1):16240.



• Included studies across the globe 
and over 40 years 

• Definition of active tuberculosis 
varied widely 

• Did both paired comparisons and 
network meta- analysis to identify 
“risk differences” (RD) and also 
assigned SUCRA ranks to regimens 



EFFICACY AND ADVERSE 

EFFECTS 

• All regimens equally 
effective 

• 4R and 3HR had the 
highest SUCRA rank 
for preventing active 
TB 

• 3HP, 4R and 9H all 
had lower side effect 
rates than 6H 



• As per SUCRA ranks, 4R regimen had the highest efficacy and lowest risk of side 
effects 

• 4R regimen also has the best treatment completion rate along with 3HP 

• Cumulatively it is the most effective, tolerable and the safest  



RISK-BENEFIT 

• All newer 
regimens had a 
better Risk-
benefit ratio 
than 6H

• 3HP,4R and 9H 
were the most 
efficacious and 
the safest 



NEWER REGIMENS

• A non-inferiority trial to show that a 
1- month daily rifapentine+INH 
regimen was effective as 9 month 
long daily isoniazid

• 3000 patients with HIV (majority not 
on ART) randomized 1:1 to the two 
arms  

• Outcome was development of active 
TB and a non-inferiority margin of 
1.25 events per 100 person- years was 
kept 

Swindells S, Ramchandani R, Gupta A, Benson CA, Leon-Cruz J, Mwelase N, et al. One Month of Rifapentine plus Isoniazid to Prevent HIV-Related Tuberculosis. N Engl J 
Med. 2019;380(11):1001- 11.



• The difference in events 
was < 1.25 events per 
100 person- years 

• Results were similar for 
MITT and per-protocol 
groups 

•  TST positivity and ART 
therapy did not change 
the outcome 
significantly 



• All adverse events were 
similar among the two 
groups 

• Grade 3- 5 serious adverse 
events were commoner in the 
9- month group (significant) 

• Hepatic dysfunction and 
neuropathies were 
commoner in the 9- month 
group 

• Neutropenia was commoner 
in 1- month group 



CONCLUSIONS:

• One- month long HP regimen can be used as 
TB preventive therapy for HIV-infected 
patients (expected better adherence) 

• It will also have lower incidence of side 
effects associated with long term isoniazid 
use 

Concerns:

• Majority had a good CD4 
count 

• Study did not allow PI-
based ARTs beyond 1 
month  



6-WEEK REGIMEN

• 5 year follow- up study on patients who were 
treated with a 6 week- long twice weekly H+ P 
regimen to find out its protective efficacy in 
comparison to untreated population 

• In the original study patients were randomized 
in 3 groups, one receiving (finally) 2HP regimen, 
one receiving 6 weeks- long twice weekly HP and 
one untreated 

• In the original study group 1 showed 37% 
protection and group 2 showed 69% protective 
efficacy

Xin H, Cao X, Zhang H, Feng B, Du Y, Zhang B, et al. Protective efficacy of 6- week regimen for latent tuberculosis infection treatment in rural China: 5- year follow-up of 
a randomised controlled trial. Eur Respir J. 2022;60(1).



CONCLUSIONS 

• The 6 weeks regimen offered a > 60% 
protection against active TB 

• Baseline IGRA levels correlated with higher risk 
of developing TB in untreated group 

• Of the active TB cases, majority was 
clinicoradiologically diagnosed 

• The study had only a power of 76% to detect 
said difference (retrospectively) 

• The patients with fibrotic lesions on CXR was 
not evenly distributed between two groups 

The results of this study 
should be interpreted 
carefully 

More studies are needed 
to validate the findings 





MANAGEMENT OF 

CONTACTS OF DR-TB

• Levofloxacin for 6 months: for Rif-
resistant 

• Rifampicin for 4 months: for H-
mono/poly 



REGIMENS 



SYSTEMATIC REVIEW

• Good quality studies were lacking, and most studies had several bias 

• These few studies did not show any benefit of levofloxacin over placebo in 
preventing TB disease in DR TB contacts 

• Other studies have tried INH and EMB but current WHO guidelines do not 
recommend them



META-ANALYSIS 2024

• Zhou et al examined  8 studies comparing treated 
and non- treated contacts of DR-TB for 
development of active TB 

•  They found that treatment of contacts has benefits 
in preventing active DR-TB 

• The knowledge about sensitivity pattern of index 
patient gives additional benefit

 
• Adverse events and treatment discontinuation rates 

were acceptably low.

Zhou G, Luo S, He J, Chen N, Zhang Y, Cai S, et al. Effectiveness and safety of tuberculosis preventive treatment for contacts of patients with multidrug-
resistant tuberculosis: a systematic review and meta - analysis. Clin Microbiol Infect. 2024;30(2):189- 96.





EVIDENCE: TPT FOR 

DR-TB 



STUDY PARTICIPANTS INTERVENTION ENDPOINTS RESULTS

TB-CHAMP Predominantly 
children< 5 years who 
had contact with DR TB, 
but did not have active 
TB, and TST/IGRA 
positive (if > 5 years); 
excluded 
pregnant+ breast-
feeding 

Levoflox vs 
placebo 

TB disease at 48-
54 weeks follow up 
Adverse events 

Active TB found in 1.6% patient in Lfx 
group vs 3% in placebo group (HR 0.44, 
P=0.121
Adverse events in levoflox group not 
significantly higher than placebo 

V-QUIN Any age patients (last 6 
months included only 
< 15 years) with positive 
TST/IGRA;
Excluded 
pregnant+ breast feeding 

Levoflox vs 
placebo

TB disease 
Adverse events 
Completion rates 

Lfx reduced the risk of active TB by 45% 
at the end of 30 months 
Safety was comparable to placebo but 
completion rate was lower 



WHO 

RECOMMENDATIONS 

• WHO recommends levofloxacin for 6 months in 
subjects exposed to DR TB patients 

• Concerns regarding administration in children 
has not been supported by study results 

• Administration in pregnant and breast feeding 
should depend upon individual risk-benefit 
analysis; studies did not show increased birth 
defects with levofloxacin; 



DOSE AND DURATION 



DOSE AND 

SCHEDULE





ADVERSE 

EVENTS 

AND HOW 

TO 

MANAGE



STUDIES: ADVERSE 

EVENTS

• A small study with 100 patients 
(prospective cohort) examined the adverse 
events of 9- month long INH therapy 

• Only 56 patients developed one adverse 
effect at some point during therapy 

• Only 6 of them had grade 3- 4 adverse 
events 

• The main adverse effects were gastro-
intestinal, followed by neuropsychiatric and 
dermatological 

• Despite side effects 85% completed their 
doses (by 12 months) 

Denholm JT, McBryde ES, Eisen DP, Penington JS, Chen C, Street AC. Adverse effects of isoniazid preventative therapy for latent tuberculosis infection: a 
prospective cohort study. Drug Healthc Patient Saf. 2014;6:145- 9.

Conclusion: even in 9- month long INH regimen adverse 
events were not very common or severe



STUDIES: ADVERSE 

EVENTS

• A systematic review and meta- analysis by Peas et al 
examined studies that compared adverse events 
with different regimens 

• Only included studies examining patients with 
TST/IGRA positive result 

• Different regimens included 3HP, 6H, 9H, 3/4HR, 
3/4R 

• Side effects was graded from one to four with four 
meaning life- threatening 

Pease C, Hutton B, Yazdi F, Wolfe D, Hamel C, Barbeau P, et al. A systematic review of adverse events of rifapentine and isoniazid compared to other treatments for latent tuberculosis infection. 
Pharmacoepidemiol Drug Saf. 2018;27(6):557-66.





Incidence of hepatotoxicity

Incidence of death 



CONCLUSIONS & 

CONCERNS 

• 3HP regimen has fewer rate of side effects 

• The deaths in 3HP group (or any group) were not 
attributed to the drugs 

• The higher rates of deaths were observed in 
patients with advanced HIV infection or other 
underlying diseases 

• Very few studies reported flu-like symptoms or 
other side effects (indicating they were not very 
common); 

• There was almost no case of hypersensitivity and 
angio- oedema in any of the studies 



TPT DURING 

PREGNANCY

• A pharmacokinetic study by Jyoti et al (2021) found that 
clearance of rifapentine was 28% lower among non-HIV 
patients during pregnancy in comparison to post- partum 

• Clearance of rifapentine was 30% higher in HIV infected 
mothers than non-HIV subjects but INH clearance was 
no different between two groups 

• But despite these pharmacokinetic effects, efficacy in 
prevention of active TB was not reduced and there was 
no serious adverse events 

Gupta A, Montepiedra G, Aaron L, Theron G, McCarthy K, Bradford S, et al. Isoniazid Preventive Therapy in HIV-Infected Pregnant and Postpartum Women. N Engl J 
Med. 2019;381(14):1333- 46.



TPT DURING 

PREGNANCY

• A study by theron et al examined adverse pregnancy outcomes among PLHIV mothers 
on 28 weeks IPT 

• The adjusted odds of fetal demise, preterm delivery (PTD), low birth weight (LBW), or a 
congenital anomaly were 1.63 times higher among women on immediate IPT compared 
to those who deferred IPT (95% CI, 1.15–2.31). 

• The odds of fetal demise, PTD, LBW, or neonatal death within 28 days were 1.62 times 
higher among women on immediate IPT (95% CI, 1.14–2.30). 

• The odds of early neonatal death within 7 days, fetal demise, PTD, or LBW were 1.74 
times higher among women on immediate IPT (95% CI, 1.22–2.49).

Theron G, Montepiedra G, Aaron L, McCarthy K, Chakhtoura N, Jean-Philippe P, et al. Individual and Composite Adverse Pregnancy Outcomes in a Randomized Trial on 
Isoniazid Preventative Therapy Among Women Living With Human Immunodeficiency Virus. Clin Infect Dis. 2021;72(11):e784 - e90.





Covariates associated with adverse pregnancy outcomes  



TPT: SAFE IN 

PREGNANCY?

• WHO examined the evidence of adverse pregnancy 
outcomes with IPT 

• Few studies have found a higher rate of adverse 
pregnancy outcome, but the quality of the studies 
were questionable 

• Also, especially in PLHIV mothers, risk of TB is 
higher during pregnancy and IPT can have more 
benefit than risk; 3HP is generally safe in pregnancy; 

• Levofloxacin prophylaxis should be given after risk-
benefit analysis 



CURRENT STATUS: INDIA 

• TBI testing services were established 
in 246 (32%) districts either as in-
house facilities or linked with in-house 
or outsourced private facilities. 

• 476 (62%) districts have expanded TPT 
in eligible HHC after ruling out active 
TB while awaiting establishment of TBI 
testing services

India TB report 2023



COVERAGE

• Rise in coverage of 
HHC 

• Fall/plateauing of 
coverage of PLHIV 



NEW REGIMENS 

• Central TB division received 45,000 3HP doses 
from WHO-India and implemented them as 
TPT and in research 

• Kerala used 3HR regimen for < 5 years and 5-
15 years HHCs 

• Success in the pilot prompted implementation 
of the same in other states (Punjab, Gujrat, AP, 
MP, Odisha) 



PERFORMANCES AND 

LACUNAE 
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• There is a clear lack of adequate manpower for implementation of the program



LACUNAE: WHAT MIGHT 

IMPROVE COVERAGE?

• Larger studies examining the safety of TPT 
in general population and among special 
groups

• Larger studies to examine emergence of 
drug resistance among recipients of TPT 

•  RCTs evaluating shorter and safer 
regimens 



WHAT MIGHT 

IMPROVE 

COVERAGE?

• Recruitment of sufficient lab technicians and 
health- care- workers for implementation of 
policy 

• Better IEC activity regarding the benefits of TPT 
and the incentives offered 



CONCLUSIONS

• The chance of development of active TB from TB infection is 
substantial and may add to burden of TB treatment cost 

• Certain populations are at a higher risk 

• TB preventive treatment has proven effective against preventing 
development of active TB in infected individuals 

• TB preventive therapy is largely safe, and the side effects are easily 
manageable 



CONCLUSIONS 

• For drug resistant TB contacts, the knowledge 
of resistance patterns of the index patient is 
important 

• Upcoming researches may unfold shorter 
regimens with better adherence and lesser 
side effects 



THANK YOU
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