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Disclosures
• Medical consultant, TB Program

Indiana Department of Health
• Owner of a 38 consecutive streak of negative TB screening tests!
• Genuine Iowa farm boy
• Grandfather of Avery Lynn
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Objectives
• Review TB impact on world health

• Overview of LTBI treatments 
o New regimens and supply challenges

• Overview of TB treatments
o First new regimens in decades have arrived
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Global/U.S. TB Burden, 2020
• An estimated 10 million new TB disease cases
• 1.5 million deaths due to TB disease (1.2, ‘19)
o With 0.21 million deaths from TB among people living with HIV  

(0.20 last year)
• TB incidence is falling at about 2% per year 
• Estimated up to 13 million persons in U.S. TB infected
• Incidence rate of U.S. cases, 2.2/100,000, total of 7,174

Sources: WHO Global Tuberculosis Report 2021, 
https://www.who.int/news-room/fact-sheets/detail/tuberculosis

CDC: https://www.cdc.gov/tb/statistics/default.htm

https://www.who.int/news-room/fact-sheets/detail/tuberculosis
https://www.cdc.gov/tb/statistics/default.htm
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Most Immediately Obvious Impact of 
COVID-related Disruptions

Big global drop in number of newly diagnosed/reported TB cases

7.1 million in 2019

5.8 million in 2020
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Global Number of TB Deaths Increased in 2020
first year-on-year increase since 2005, back to the level of 2017

TB second only to COVID-19 as cause of death from single infectious agent
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1.5 million in 2020,
up from 1.4 million in 2019
9% reduction vs. 2015, one-
quarter of the way to the 2020 
milestone

214,000, small increase
from 209,000 in 2019

2020 End TB Strategy milestone
35% reduction 2015-2020
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Global Decline in TB Incidence Slowed in 2020
1.9% overall drop in 2019-2020, down from 2.3% 2018-2019
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11% since 2015,
only about halfway to 
2020 milestone of 20%

All TB cases

Notifications of people
newly diagnosed

2020 End TB Strategy milestone

Notifications of people 
newly diagnosed

TB cases among people 
living with HIV



Estimated World TB Incidence Rates, 2020

WHO Global Tuberculosis Report 2021



TB Determinants
Estimates of TB cases attributable to 5 risk factors in 2020
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Much Worse Impacts Forecast in 2021 and 2022
a) TB deaths

Impact of COVID-related disruptions on TB deaths likely to peak in 2021, could persist for much longer%
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Much Worse Impacts Forecast in 2021 and 2022
b) TB incidence

Impact of COVID-related disruptions on TB incidence likely to peak in 2022, could persist for much longer%
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8 Countries, Two-thirds of Global Cases in 2020
86% in 30 high TB burden countries
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Treatment Outcomes

40

30

20

10

0

50

60

70

80

90

100

2012 2013 2014 2015 2016 2017 2018 2019

People newly diagnosed with TB
(new and relapse cases)

People diagnosed with 
rifampicin-resistant/MDR-TB

86%86%

50%
59%

Tr
ea

tm
en

ts
uc

ce
ss

ra
te

(%
)



14

~ 30 % of 
heavily exposed 

persons will 
become infected

Picture: https://www.nejm.org/doi/full/10.1056/nejm200107193450307

https://www.nejm.org/doi/full/10.1056/nejm200107193450307
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~ 30 % of 
heavily exposed 

persons will 
become infected

Picture: https://www.nejm.org/doi/full/10.1056/nejm200107193450307

X = treatment of LTBI

X

X

X

https://www.nejm.org/doi/full/10.1056/nejm200107193450307


LTBI Treatment Regimens
• An optimal LTBI treatment is minimally toxic and as short as possible to 

enhance completion rates.
• Preferred regimens:

o 3 months once weekly isoniazid plus rifapentine (3HP)
o 4 months daily rifampin alone (4R)
o 3 months daily isoniazid plus rifampin (3HR)

• Alternative regimen:
o 6–9 months of isoniazid monotherapy

Stagg, Zenner, et al. 2014. Treatment of Latent Tuberculosis Infection: A Network Meta-analysis. 
Ann Intern Med.  2014;161(6):419-428

Sterling TR, Njie G, Zenner D, et al. Guidelines for the Treatment of Latent Tuberculosis Infection: 
Recommendations from the National Tuberculosis Controllers Association and CDC, 2020. MMWR Recomm Rep 
2020;69(No. RR-1):1–11.

https://www.cdc.gov/tb/topic/treatment/pdf/LTBITreatmentRegimens.pdf
16

https://www.cdc.gov/tb/topic/treatment/pdf/LTBITreatmentRegimens.pdf


TB Disease Treatment Regimens
For a number of years, the main treatment regimen for drug-susceptible TB 
disease has been a 6- to 9-month RIPE regimen consisting of:

• Rifampin (RIF),
• Isoniazid (INH),
• Pyrazinamide (PZA), and
• Ethambutol (EMB)

RIPE regimens for treating TB disease traditionally feature:
• Intensive phase of 4 drugs for 2 months
• Followed by a continuation phase of 2 or more drugs for 4 or 7 months
• Total of 6 to 9 months for treatment depending on severity and response
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RIPE 
TB Disease 
Treatment 
Regimen 
Table
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Source: 
https://www.cdc.gov/tb/topic
/treatment/tbdisease.htm

Do Not Use!!!  - Increased failure rate 
with twice weekly therapy of TB 
disease

https://www.cdc.gov/tb/topic/treatment/tbdisease.htm


The New Frontier! Study 31 Background
• Reducing the duration for treating TB has been a longstanding goal:

o Shorter regimens cure patients faster and have the potential to 
reduce treatment costs, improve patient quality of life and increase 
completion of therapy.

• Key study question:
o Does high-dose daily rifapentine, with or without moxifloxacin, allow 

treatment shortening from 6 to 4 months for drug-susceptible TB?

19

Adapted from TB Centers of Excellence and the CDC presentation: Considerations for the New 
Four-Month Rifapentine-Moxifloxacin Regimen for Drug-Susceptible TB in the U.S. September 
21, 2021.



34 Clinical Research Sites, 13 Countries, 4 Continents
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TBTC Sites
ACTG Sites

Adapted from TB Centers of Excellence and the CDC presentation: Considerations for the New 
Four-Month Rifapentine-Moxifloxacin Regimen for Drug-Susceptible TB in the U.S. September 
21, 2021.



Study 31 Results
On May 5, 2021, CDC’s Tuberculosis Trials Consortium and the National 
Institutes of Health-sponsored AIDS Clinical Trials Group published results 
from the randomized controlled trial—Study 31—in the New England 
Journal of Medicine.

• The study results indicated that a 4-month regimen containing 
rifapentine (RPT), moxifloxacin (MOX), isoniazid (INH) and 
pyrazinamide (PZA) was as effective as the standard 6-month RIPE  
regimen for TB treatment.

This is the first new treatment regimen for drug-susceptible TB 
disease in almost 40 years!
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https://www.nejm.org/doi/full/10.1056/NEJMoa2033400


CDC Interim Guidance
In February 2022, the CDC issued interim guidance on the use of the 4-
month Rifapentine-Moxifloxacin regimen for the treatment of drug-
susceptible pulmonary TB. 
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https://www.cdc.gov/mmwr/volumes/71/wr/mm7108a1.htm?s_cid=mm7108a1_w


Four-month Rifapentine-Moxifloxacin TB 
Treatment Regimen

The 4-month TB treatment regimen consists of:
• High-dose daily rifapentine (RPT) with
• Moxifloxacin (MOX),
• Isoniazid (INH), and
• Pyrazinamide (PZA)

The 4-month rifapentine-moxifloxacin regimen has an intensive 
phase of 4 drugs for 2 months, followed by a continuation phase of 
3 drugs for 2 months and 1 week (total 17 weeks for treatment).
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Four-month TB Treatment Regimen Table – Study 31
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Source: https://www.cdc.gov/tb/topic/treatment/tbdisease.htm

https://www.cdc.gov/tb/topic/treatment/tbdisease.htm


Considerations for Specific Groups of People with 
TB Disease
CDC recommends the 4-month rifapentine-moxifloxacin regimen as an option for 
treating pulmonary TB disease caused by organisms that are not known or suspected 
to be drug-resistant for:

• People who are 12 years and older
• People with a body weight at or above 40 kg
• People with HIV with CD4 counts at or above 100 cells/microliter (μL), who are 

receiving or planning to start efavirenz as part of their ART regimen in the absence 
of any other known drug-drug interactions between antit-TB and anti-HIV meds

• People who have no contraindications to this regimen
• People with a negative sputum culture who in the judgment of the clinician likely 

represent paucibacillary or low mycobacterial burden TB disease unless the person 
is included in one of the non-recommended groups

25



Current Challenges with Supply of Rifampin
• There are ongoing issues with the supply of Rifampin:

o IDOH/Purdue Pharmacy have obtained some supply from the Emergency 
Stockpile and from a neighboring jurisdiction for patients who were on therapy 
with Rifampin as part of their TB treatment regimen (at the time the supply issue 
arose) to continue to remain on Rifampin.

o Rifabutin should be used in place of Rifampin in the 4-drug regimen (RIPE) 
for new patients with TB disease.

o Any patients needing therapy for LTBI should be prescribed the 3HP regimen 
containing Isoniazid and Rifapentine or mono therapy with Isoniazid. 
• Rifabutin is not recommended to be used to treat LTBI due to the Rifampin shortage at 

this time.
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Thank You!

Questions?

Bradley Allen, MD, PhD, Medical Consultant
Indiana Department of Health TB Prevention & Control Program
Infectious Diseases Division 
Indiana University School of Medicine and Roudebush VAMC
bradalle@iu.edu

mailto:bradalle@iu.edu


Appendices
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Four-
month TB 
Treatment 
Regimen 
Table
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Source: 
https://www.cdc.
gov/tb/topic/trea
tment/tbdisease.
htm

https://www.cdc.gov/tb/topic/treatment/tbdisease.htm


Considerations for Specific Groups of People with 
TB Disease, continued
CDC recommends that clinical consultation be obtained to determine if the 4-month rifapentine-moxifloxacin regimen is an 
acceptable treatment option for:

• People at increased risk of Mycobacterium tuberculosis (M. tuberculosis) resistance to any drug in the 4-month regimen
• People who received more than 5 doses of TB treatment in the prior 6 months
• People who received more than 5 doses of latent TB infection treatment in the prior 6 months
• People who received more than 5 doses of treatment with any one or more of the following drugs for any reason (e.g., 

urinary tract infection, pneumonia) in the prior 30 days:
 Isoniazid (INH), rifampin (RIF), rifabutin, rifapentine (RPT), pyrazinamide (PZA), or any fluoroquinolone

• People who have serum or plasma alanine aminotransferase or aspartate aminotransferase more than 3 times the upper limit 
of normal or total bilirubin more than 2.5 times the upper limit of normal, or with preexisting advanced liver disease

• People who have renal insufficiency or end-stage renal disease, or
 Serum or plasma creatinine level more than 2 times the upper limit of normal, or
 Plasma potassium level less than 3.5 milliequivalents per liter (mEq/L)

• People who have types of extrapulmonary TB that are likely to be paucibacillary, not pose a substantial risk of death or 
disability, and not require prolonged treatment (i.e., pleural or lymph node TB)

• People with a sputum specimen that is unable to be submitted for any M. tuberculosis resistance testing prior to initiating the 
4-month treatment regimen
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Considerations for Specific Groups of People with 
TB Disease, continued
CDC does not recommend the 4-month rifapentine-moxifloxacin regimen for:

• People who are younger than 12 years old
• People with a body weight below 40 kilograms (kg)
• People who are pregnant or breastfeeding
• People who have most types of suspected or documented extrapulmonary TB
• People who have a history of prolonged QT syndrome or concurrent use of one or 

more QT-prolonging medications (in addition to moxifloxacin (MOX))
• People who are receiving medications with known clinically relevant drug-drug 

interactions with INH, RPT, PZA, or MOX
• People with a baseline M. tuberculosis isolate known or suspected to be resistant to 

RIF, INH, PZA, or any fluoroquinolone
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https://www.who.int/publications/i/item/9789240037021
https://www.who.int/news/item/20-10-2020-who-2020-global-tb-report-app-now-available-in-
english-french-and-russian

Mobile app – country-specific
as well as regional and global
data for all key indicators

For more information

https://www.who.int/publications/i/item/9789240037021
https://www.who.int/news/item/20-10-2020-who-2020-global-tb-report-app-now-available-in-english-french-and-russian
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