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Mycobacterium 
Tuberculosis



WHO 
KEY FACTS
about 
Tuberculosis 
(TB)

• TB occurs in every part of the world. In 2022, the largest 
number of new TB cases occurred in WHO’s South-East Asian 
Region (46%), followed by the African Region (23%) and the 
Western Pacific (18%). Around 87% of new TB cases occurred in 
the 30 high TB burden countries, with more than two-thirds of 
the global total in Bangladesh, China, Democratic Republic of the 
Congo, India, Indonesia, Nigeria, Pakistan and the Philippines.

• TB treatment has saved 75 million lives between 2000 and 
2022 

• People living with HIV are 16 to 27  (uncertainty interval with 
various studies) times more likely to fall ill with TB disease than 
people without HIV. 

• A total of 1.3 million people died from TB in 2023 
(including 214 000 people with HIV). Tuberculosis 
(TB) is the infectious disease with the highest 
mortality rate in the world, excluding the peak years 
of the COVID-19 pandemic. 



Tuberculosis Preventative Treatment (TPT) in 
HIV

Gold Standard treatments –
Rifampin X 4 Months and 

Isoniazid for 9 months

Novel Treatments –Rifapentine

3HP

1HP 



Comparison of TPT for Tuberculosis infection

ISONIAZID RIFAMPIN 1HP 3HP

Isoniazid 300mg QD Rifampin 10mg/kg
Max. 900mg QD

Isoniazid 300mg QD Isoniazid 900mg X 1 
weekly

Pyridoxine 25mg QD Pyridoxine 25mg QD Pyridoxine 50mg X 1 
weekly

Rifapentine 600mg QD Rifapentine 900mg x 1 
weekly (> 50kg) 

2 Pills QD 2-3 Capsules QD 6 Pills QD 11 Pills qweekly

6-9 months 4 months 30 days 12 weeks



DOLUTEGRAVIR AND RIFAMPIN (PK study)

• Dolutegravir 50 mg BID plus rifampin 600 mg daily:

• In open-label, single center PK drug interaction study, healthy volunteers 
received dolutegravir 50 mg once daily for 7 days (period 1), then 
dolutegravir 50 mg twice daily for 7 days (period 2), then DTG 50 mg twice 
daily together with rifampin 600 mg once daily (period 3) for 14 days. 
Dolutegravir 50 mg BID plus rifampin achieved mean AUC 33% ↑ and Ctau 
22% ↑ versus DTG 50 mg daily alone. There were no discontinuations for 
adverse events (AEs) and no Grade 3 or higher AEs.

Dooley K, Sayre P, Purdy E, et al. Safety, tolerability, and pharmacokinetics of the HIV integrase 
inhibitor dolutegravir given twice daily with rifampin or once daily with rifabutin: results of a phase 1 
study among healthy subjects. J Acq Immune Def Syndr 2013;62(1):21-27.

https://www.ncbi.nlm.nih.gov/pubmed/23075918
https://www.ncbi.nlm.nih.gov/pubmed/23075918
https://www.ncbi.nlm.nih.gov/pubmed/23075918
https://www.ncbi.nlm.nih.gov/pubmed/23075918
https://www.ncbi.nlm.nih.gov/pubmed/23075918
https://www.ncbi.nlm.nih.gov/pubmed/23075918
https://www.ncbi.nlm.nih.gov/pubmed/23075918




Sample Footer Text

BID



DOLUTEGRAVIR AND RIFAMPIN 

Griesel R, Zhao Y, Simmons B, Omar Z, Wiesner L, Keene CM, Hill AM, Meintjes G, Maartens G. Standard-
dose versus double-dose dolutegravir in HIV-associated tuberculosis in South Africa (RADIANT-TB): a phase 
2, non-comparative, randomised controlled trial. Lancet HIV. 2023 Jul;10(7):e433-e441. doi: 10.1016/S2352-
3018(23)00081-4. Epub 2023 May 22. PMID: 37230101; PMCID: PMC10322729.



RADIANT -TB

• Phase 2b double blind non comparative, placebo-controlled trial 

• Cape town, Africa

• Adults (> 18)

• VL > 1000 c/ml, tx naïve or tx interrupted

• CD4 > 100
• On Rifampin based therapy for < 3 months (active TB treatment)

• Active TB treatment; Standard RIPE (Rifampin, Isoniazid, Pyrazinamide, 
Ethambutol) X 2 months, then 4 months of RIF/INH







RADIANT -TB
2 ARMS

•3TC/TEN/ DTG + DTG

•3TC/TEN/DTG + PLACEBO
Time window was 12 h 

(+/- 2 hrs)
Primary outcome VL < 

40 by week 24

N= 108, median age 35 
yrs, Median CD4 188, 
median VL 5.2 log10 
copies/ml (4.6-5.7)

Week 24; ARM 1  43/52 
(83%) and ARM 2  44/53 

(83%) achieved VL 
suppression 



RADIANT – TB   

No treatment-emergent 
dolutegravir resistance 

mutations were detected 
up to week 48 in the 19 
participants with study-

defined virological failure.

Interpretation: Our 
findings suggest that 

twice-daily dolutegravir 
might be unnecessary in 

people with HIV-associated 
tuberculosis.



My morning run along the Promenade des 
Anglais

NICE, FRANCE





RIFAMPIN VS 
RIFAPENTINE

Rifampin

1966

Used in both Active and Latent TB

Strong Inducer

PK 

• Absorption: Oral: Well absorbed; 
food may delay or slightly reduce 
peak.

• Bioavailability, oral: Rapidly 
absorbed

• Distribution: Highly lipophilic; 
crosses blood-brain barrier well. 

• Protein binding: 80%. 

• Metabolism; 25-desacetyl-rifampin 
(major); Active, inducer of CYP3A4, 
CYPC8/9, glucuronosyltransferases 
(UGT1A) and p-glycoprotein 

• T1/2 Adults: ~2 to 3 hours (steady-
state)

Time to peak, serum:

• Infants and Children 6 months to 
<5 years: Oral: 1 hour.

• Adults: Oral: ~2 hours 

Rifapentine

1998

Used in both Active and Latent TB

Moderate Inducer

PK

• Absorption: High-fat meals 
increase AUC and Cmax by 40% to 
50%

• Crushing the tablet results in 26% 
lower exposure than whole 
tablets.

• Bioavailability: 70%

• Distribution: Highly lipophilic; 
crosses blood-brain barrier well. 

• > lipophilic than Rifampin 

• Protein binding:  98%, primarily 
to albumin; 25-desacetyl 
rifapentine: ~93%

• Metabolism: Hepatic; 25-
desacetyl rifapentine (major): 
Active, inducer of CYP3A4, 
CYP2C8/9

• T1/2: Adults: ~17 hours; 25-
desacetyl rifapentine: ~24 hours

• Time to peak, serum: 3 - 10 hours



RIFAPENTINE FUN FACTS
Rifapentine is a stronger inducer of cytochrome P-450 oxidative enzymes as 
well as the P-glycoprotein transport system than Rifampin when given daily

Listed as a drug for an “Urgent Public Need” rifapentine is being imported 
in bulk via the Access to Drugs in Exceptional Circumstances mechanism

The indication for use in Canada is strictly for Latent 
Tuberculosis 

Rifapentine is increasingly used in other countries for active TB as well as LTBI, as it constitutes 
part of the breakthrough 4-month treatment regimen now recognized by the World Health 
Organization. However, in Canada, the Exceptional Circumstances mechanism restricts the use 
of rifapentine for indications other than LTBI.





PREVENT TB (3HP – 12 dose regimen vs 9H)

The use of rifapentine 
plus isoniazid for 3 

months was as effective 
as 9 months of isoniazid 

alone in preventing 
tuberculosis and had a 

higher treatment-
completion rate.

Efficacy similar 0.19% 
(3HP) vs 0.43% (9H) 

developed TB disease 
(followed for 33 

months)

Adherence was 
better 83% (3HP) 

vs 69% (9H) 

N= 3986 (3HP) DOT

N=3745 (9H) Self 
admin

Adverse Events

• - More hepatotoxicity in 9H group 
(2.7% vs 0.4%)

• - Systemic drug reaction with 3HP 
(Flu like or rash – 3.5% manageable, 
0.3% severe) vs 0.4% INH

• -Occurs at the 3rd or 4th dose, and 
onset of 4 hours afterwards

• -Symptoms resolve within 24hrs; 
recommend to pre-hydrate before 
next dose

• -Severe reactions; 
syncope/hypotension – STOP!

• -mild to moderate reactions, close 
monitoring and can continue to 
treatment completion

Sterling TR, Villarino ME, Borisov AS, Shang N, Gordin F, Bliven-Sizemore E, Hackman J, Hamilton CD, Menzies D, Kerrigan A, Weis SE, Weiner M, Wing 
D, Conde MB, Bozeman L, Horsburgh CR Jr, Chaisson RE; TB Trials Consortium PREVENT TB Study Team. Three months of rifapentine and isoniazid for 
latent tuberculosis infection. N Engl J Med. 2011 Dec 8;365(23):2155-66. doi: 10.1056/NEJMoa1104875. PMID: 22150035.



Known as the DOLPHIN TRIAL presented at CROI 2019

HIV patients - VL < 40, Adults > 18 years, N=60 patients (70%  women and ALL black African) Median age was 40 
years, CD4 cell count was 683, all had VL < 40 before the start of LTBI 

8 weeks of Efavirenz based regimen vs 8 weeks of Dolutegravir based regimen
 EFA group then switched to Dolutegravir at initiation of 3HP

Conclusion - 12 doses of once-weekly rifapentine-isoniazid can be given for tuberculosis prophylaxis to 

patients with HIV taking dolutegravir-based antiretroviral therapy, without dose adjustments

















ALSO CALLED “ The BRIEF - TB TRIAL 

A 1-month regimen of rifapentine plus isoniazid was noninferior to 9 
months of isoniazid alone for preventing tuberculosis in HIV-infected 
patients. The percentage of patients who completed treatment was 
significantly higher in the 1-month group. (Funded by the National Institute 
of Allergy and Infectious Diseases; BRIEF TB/A5279 ClinicalTrials.gov 
number, NCT01404312.).

http://clinicaltrials.gov/show/NCT01404312


BRIEF - TB (1HP vs 9H)
N= 3000 patients

A total of 1614 patients (54%) were women; the median CD4+ count was 470 cells per cubic millimeter 

50% of patients were on antiretroviral therapy at entry, and 77% of these patients had an undetectable 
HIV viral load (HIV RNA, <40 copies per milliliter).

97% areas with a high prevalence of tuberculosis (≥60 cases per 100,000 population)

692 (23%) had a positive tuberculin skin test, a positive result on the interferon-γ release assay, or both.

patient-reported adherence to treatment was 90% or more in each group; treatment was completed in 
97% of the patients in the 1-month group and in 90% of those in the 9-month group (P<0.001).









Individuals with LTBI serve as an important reservoir of future active 
tuberculosis (TB) disease.1 Studies have estimated that in low 
incidence settings such as Canada, 80% to 85% of active TB cases 
could be attributable to reactivation of LTBI.2-4 For this reason, the 
identification and treatment of individuals with LTBI is an important 
strategy for preventing and eliminating TB

1. World Health Organization. Framework towards tuberculosis elimination in low-incidence countries. Geneva, 
Switzerland: World Health Organization; 2014. Available from: who.int/tb/publications/elimination_framework/en/ 2. 
France AM, Grant J, Kammerer JS, Navin TR. A field-validated approach using surveillance and genotyping data to estimate 
tuberculosis attributable to recent transmission in the United States. Am J Epidemiol. 2015;182(9):799-807. 3. Ricks PM, 
Cain KP, Oeltmann JE, Kammerer JS, Moonan PK. Estimating the burden of tuberculosis among foreign-born persons 
acquired prior to entering the U.S., 2005-2009. PLoS One. 2011;6(11):e27405. 4. Shea KM, Kammerer JS, Winston CA, Navin 
TR, Horsburgh CR, Jr. Estimated rate of reactivation of latent tuberculosis infection in the United States, overall and by 
population subgroup. Am J Epidemiol. 2014;179(2):216-25



https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-
opportunistic-infections/whats-new

Preferred Drugs for Treatment of Latent TB Infection

3HP

Rifapentine (weight-based dosing) orally (PO) once weekly plus isoniazid 15 mg/kg PO once weekly (900 mg maximum) plus pyridoxine 

50 mg PO once weekly for 12 weeks is one of two preferred regimens for the treatment of LTBI (AI).54

Alternative Drugs for Treatment of Latent TB Infection

1HP

Isoniazid 300 mg PO daily plus rifapentine (weight-based dosing to a maximum of 600 mg) PO daily plus pyridoxine 25 mg to 50 mg PO daily 

for 4 weeks (1HP) is an alternative therapy for the treatment of LTBI in people with HIV treated with efavirenz (BI).









Rifampin Drug 
Interactions – 
Bictegravir  
(contraindicated)

• Combination is contraindicated due to decreased bictegravir 
concentrations.1 2

• In the presence of rifampin 600 mg daily, plasma exposures of single 
dose bictegravir 75 mg were significantly reduced (AUC decreased 75%, 
Cmax decreased 28%).1

• Bictegravir 50mg/emtricitabine 200mg/tenofovir 
alafenamide 25mg BID + rifampin 600mg daily was compared to 
standard once daily administration in 26 patients. Rifampin 
reduced bictegravir Cmax and AUC by 47% and 61% respectively. 
Bictegravir trough concentration was approximately 80% lower in 
BID+ Rifampin arm compared to once daily without rifampin. All 
subjects were able to maintain levels above protein adjusted 95% 
effective concentrations. BID administration of 
bictegravir/emtricitabine/tenofovir alafenamide failed to mitigate the 
interaction between rifampin and bictegravir. 3

• 1: Gilead Sciences, Inc. Biktarvy (bictegravir, emtricitabine, tenofovir alafenamide) Product Monograph. Foster City, 
CA. May 2023.

• 2: Gilead Sciences Canada, Inc. Biktarvy (bictegravir, emtricitabine, tenofovir alafenamide) Product Monograph. 
Mississauga, ON. April 14, 2023.

• 3: Custodio JM, West SK, Collins S et al. Pharmacokinetics of bictegravir administered twice daily in combination with 
rifampin. [abstract 34]. Conference on Retroviruses and Opportunistic Infections (CROI), March 4-8, 2018, Boston, MA.



• Abstract 211, open-label, non-comparative, phase-2b randomised controlled trial in ART-naïve or non-naïve 
adults with HIV (CD4+ >50 cells/µL) and TB, taking a rifampicin-based TB regimen (for ≤ 8 weeks). 
Participants were randomised 2:1 to the BIC arm [bictegravir/emtricitabine (FTC)/tenofovir alafenamide 
(TAF)] or a standard of care DTG arm [tenofovir, lamivudine, dolutegravir (TLD)], with BIC/FTC/TAF or DTG 
dosed twice daily, until 2 weeks post-TB treatment and once daily thereafter, until 48 weeks.

• N = 80 Biktarvy vs N= 42 DTG/3TC/TEN, CD4 172 vs 139, median VL at baseline 75, 649 vs 73, 735 copies/ml

• Trough concentrations for twice daily BIC during TB treatment and once daily BIC after TB treatment were 
0.397 (73.4%) mg/L and 2.29 (45.1%) mg/L. HIV-1-RNA at week 24 was <50 copies/mL in 71/72 (97%) and 
36/37 (97%) of participants in the BIC and DTG arms, respectively, in the per-protocol analysis.







Rifapentine drug interactions and Bictegravir 
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Significant decreased concentrations of bictegravir occurs with concurrent use of rifapentine.

Daily Rifapentine as 1HP with BIKTARVY, in 48 PLWH with LTBI receiving BIC/FTC/TAF along 
with the one-month regimen of daily rifapentine 600mg plus isoniazid 300mg (1HP).  

BIC trough concentration above 162 ng/mL (the protein-adjusted 95% effective concentration) before 1HP initiation was 100%, and dropped 
to 56.2% (27/48) and 37% (17/46) on day 15 and 29, respectively.  VL < 50 copies/mL 97.9%,  before concurrent use of 1HP, the proportions 
of patients with VL ≥50 copies/ml were 27.1% on day 15 and 6.5% on day 29 . The decreased BIC trough concentration on days 15 and 29 
appeared to result in an increased rate of on-treatment virologic blips.

100% had viral load re-supresssion during and 3-6 months after completion of 1HP.

Ref: Liou BH, Cheng CN, Lin YT, Lin YJ, Chuang YC, Lin KY, Liu WC, Lin SW, Kuo CH, Sun HY, Hung CC. Short-course daily isoniazid 
and rifapentine for latent tuberculosis infection in people living with HIV who received coformulated 
bictegravir/emtricitabine/tenofovir alafenamide. J Int AIDS Soc. 2021 Nov;24(11):e25844. doi: 10.1002/jia2.25844. PMID: 
34822220; PMCID: PMC8614225.

https://hivclinic.ca/app/#intResults
https://hivclinic.ca/app/#intResults
https://hivclinic.ca/app/#intResults
https://hivclinic.ca/app/#intResults


TPT Research is ongoing!

Asteroid Trial

Sstarlet Trial 



What is 
ASTEROID?
Assessment of the Safety, 
Tolerability, and 
Effectiveness of Rifapentine 
Given Daily for LTBI 
(ASTERoiD) – TBTC 37

To compare the safety and 
effectiveness of 6 weeks of daily 
rifapentine to “local comparator” 
(daily rifampin for 4 months)

2 arms

Open label

Random Allocation





Costs of Latent TB treatment 

LTBI REGIMEN DURATION COST ARVs additional cost TOTAL COST

1HP 30 days 184.50 TEN/FTC/DTG + DTG  doubled

3HP 12 weeks 123.24 TEN/FTC/DTG --------------

Rifampin 600mg QD 4 months 165.60 TEN/FTC/DTG + DTG quadrupled

Isoniazid 300mg/B6 25mg QD 9 months 191.70 TEN/FTC/DTG --------------
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