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Outline

• Definitions

• Diagnosis

• Treatment regimens
– 3HP

– 4R

– 3HR

– 9H/6H

• Special considerations
– HIV

– Pediatrics

Definition of Terms

• TB Exposure
– Asymptomatic
– TST negative 
– CXR normal

• TB Infection (LTBI = Latent TB Infection)
– Asymptomatic
– TST positive 
– CXR normal or calcifications

• TB Disease
– Symptomatic
– TST positive (can be negative)
– CXR abnormal (usually)
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DIAGNOSIS

Spectrum of Infection/Disease

• Latent TB Infection
– Many infections completely 

unnoticed

– Asymptomatic

– Self Limited

• Primary disease
– Pulmonary disease

– Dissemination

• Reactivation

• Risk of progression to TB 
disease absent treatment of 
LTBI
– 40 to 50% infants

– 5 to 15% children
• Risk highest in the 1 to 2 years after 

infection

– Adult data
• 5 to 10% lifetime risk

• 50% of the risk in the first 2 years

• HIV infected 5 to 10% YEARLY risk
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Example of 
Risk Based 
Screening in
Schools
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Worldwide TB Diagnoses

WHO.int

Worldwide TB Diagnosis Rates

WHO.int
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Risk for Progression from TB Infection to TB Disease

Horsburgh and Rubin, NEJM 2011

Medical Hx
Social Hx

Testing for TB Infection

• Limited by inability to identify Mycobacterium tuberculosis in people with latent 
infection

• Diagnosis is indirect and based on detecting host immune response to infection 
(cell-mediated immunity)
– Tuberculin skin test (TST)

– Interferon gamma release assays (IGRA) 

• Not able to accurately predict risk of reactivation

11

12



7

QuantiFERON®-

TB Gold In-Tube 
(Qiagen) 
measures 
interferon gamma

T-SPOT®.TB test  
(Oxford Immunotec) 
measures peripheral 
blood mononuclear 
cells that produce 
interferon gamma

Approved Tests for LTBI

TB Testing: How good are our tests?

• TST and IGRAs are indirect methods and are dependent on a healthy immune 
system

• No gold standard to compare for LTBI

• Accuracy of tests depends on the prevalence of infection

• Association of IGRA to exposure risk and risk of progression are indirect but 
important measures
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Overall Test Performance  More Specific

Sensitivity** Specificity (BCG 
vaccinated population)

Specificity (non-BCG 
vaccinated population)

TST 71-82% *60% 97%

QFT 81-86% > 95% > 95%

T-SPOT.TB 90-95% 98%

* Variable, depends on when and how 
often BCG was given
**Sensitivity wanes in HIV or young 
children

Pai, M etal. Clinical Microbiology Reviews, 2014
King et al., AJRCCM, 2015

Advantages: one visit, blood test, more specific

General Recommendations for Using IGRAs

• May be used in place of (but not in addition to) a TST in all situations for which CDC 
recommends tuberculin skin testing

• IGRA preferred
– Hard to reach populations (e.g., homeless, migrant workers) 

• Only one visit required

– People who have received BCG (either as vaccine or cancer therapy)
• TB specificity higher

• Both TST and IGRA may be considered
– At high risk for infection or progression (e.g., HIV) 
– Suspicion for TB disease exists
– Further evaluation of positive TST results in individuals at low risk for infection and progression

• Confirming questionable TST results

– Other reasons: immediate hypersensitivity to PPD, convincing high risk patient with strongly 
positive TST to take LTBI treatment, indeterminate/borderline IGRA

• TST preferred
– Children < 2 yrs

MMWR, June 25, 2010/59
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Tuberculin Skin Test Interpretation

• Induration of > 5 mm is considered positive for: 
– People living with HIV
– Recent contacts of people with infectious TB
– People with chest x-ray findings suggestive of previous TB disease
– People with organ transplants
– Other immunosuppressed patients

• Induration of > 10 mm is considered a positive reaction for: 
– People who have recently come to U.S. from areas where TB is common
– People who use drugs
– Mycobacteriology laboratory workers
– People who live or work in high-risk congregate settings
– People with certain medical conditions that increase risk for TB (e.g., silicosis, diabetes mellitus, severe 

kidney disease, certain types of cancer, and certain intestinal conditions)
– Children younger than 5 years of age
– Infants, children, or adolescents exposed to adults in high-risk categories 

• Induration of > 15 mm is considered a positive reaction for people who have no known risk 
factors for TB

Module 3 - Targeted Testing and the Diagnosis of Latent Tuberculosis Infection and Tuberculosis Disease

TREATMENT PLANNING
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LTBI Treatment

• Initiating treatment

• Choosing a treatment regimen

• Monitoring

• Completion

Treatment of TB Infection

• Rule out TB disease
– History, exam, chest radiograph, bacteriology if needed

• Assess risks and benefits of treatment

• Educate and counsel patient 
– Why treatment is indicated

– Potential side effects

– Duration of therapy

• Completion of treatment is low
– Maximize with shorter regimen, selecting right population
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Baseline Laboratory Evaluation

• Not indicated routinely

• Indicated for:
– Persons with HIV infection

– Pregnant & postpartum women (up to 2-3 mos. after delivery)

– Individuals with history/risk of liver disease
• Regular alcohol use

• Chronic hepatitis

• History of injection drug use

– Consider in older individuals with other chronic medical conditions/medications

Treatment Initiation: Patient Education

• Counsel and educate patient 
– Discuss patient’s risk for progressing to TB disease

– Emphasize benefits of treatment

– Assess whether patient willing to be treated for full treatment period

• Review common side effects

• Establish treatment and monitoring plan

• Instruct patient to immediately report signs and symptoms of  adverse drug 
reactions: 
– Fever

– Headache

– Rash

– Anorexia, nausea, vomiting, or abdominal pain in right upper quadrant

– Fatigue or weakness

– Dark urine

– Persistent numbness in hands or feet
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LTBI Treatment Regimens

Sterling, et al. MMWR 2020

3HP Short Course Regimen: INH + Rifapentine 12 Dose Regimen

PROs

• INH + Rifapentine + B6 once a 
week x 12 weeks

• Adherence better

CONs

• Pill burden (10 pills)

• DOT

• Rifapentine information lacking for 
some groups
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3HP Recommendations

• Equal alternative to 9 months INH in otherwise healthy individuals ≥ 12 years old + 
high risk for TB disease:
– Close contact

– Recent PPD conversion

– Fibrotic changes on CXR

– HIV not on ART, otherwise healthy

• Others considered on an individual basis if circumstances deem INH-RPT to be a 
better choice (likelihood of completion should be considered)

Recommendations for Use of an INH-RPT Regimen with DOT to Treat LTBI. 
MMWR / December 9, 2011 / Vol. 60 / No. 48 

INH and Rifapentine for 12 weeks (3HP)

• Efficacy was similar 

• 82% in INH-RPT vs. 69% completion in standard therapy group

• Fewer adverse events in INH-RPT arm

• More hepatotoxicity in INH alone group

• More ‘possible hypersensitivity’ reactions in INH-RPT
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INH-RPT NOT Recommended

• Children < 2 years old

• HIV on ART if drug interactions

• Pregnancy, or likely to become pregnant during treatment

• Presumed INH or RIF resistance

• Prior adverse effects with INH or rifamycins

Self Administration or Modified DOT

• iAdhere Study

• SAT in the US was non-inferior to DOT

• Discontinuation due to adverse events was similar among groups

• Video DOT

• Use of recorded or video visits being studied at several sites

• Convenient, well accepted

 Such strategies may improve initiation and adherence to therapy

Belknap et al., CROI, 2015
Gold et al., Open Forum Infectious 
Diseases, 2016
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Rifapentine Adverse Effects

• Reddening of secretions

• Uncommon
– Hepatotoxicity (0.4%)

– Leukopenia

– Thrombocytopenia

– Hypersensitivity seen with other rifamycins (3.8%)
• Fever, ‘flu-like’, pruritus, hypotension, headache, petechiae

• Hepatic induction of drug metabolism

• Be observant of other potential adverse effects as regimen more widely used

INH-RPT Monitoring

• Assess for fever, dizziness, rash, jaundice, muscle aches, abdominal pain, nausea, 
vomiting, loss of appetite at each encounter

• Educate patients to report above symptoms

• Monthly clinical assessment at a minimum
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Other Short-Course Regimens for TB Infection

• RIF daily for 4 months (4R)
– INH resistant or intolerant
– Patient unlikely to be adherent for 

longer treatment period
– 80-85% treatment completion rates

• Rifabutin may be substituted
• Increases completion rate, 

lessens burden on public health 
clinic

• Be aware of drug interactions
– Methadone, prednisone, protease 

inhibitors, oral contraceptives, 
many others

• INH and RIF daily for 3 months 
(3HR)
– Equivalent to 6 months INH

– Including children and HIV

– Decreased hepatotoxicity

• Consider B6 if increased risk for 
neuropathy

3RH Short Course Regimen for TB Infection

• INH and RIF daily for 3 months

• Equivalent to 6 months INH
– Including children and HIV

• Decreased hepatotoxicity
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TB Infection Treatment and Duration: INH 9 months

• Completion of Isoniazid for 9 months (9H) is variable, but poor even in controlled 
situations
– 53% in NJ (Lardizabal et al., 2006)

– 69% in CDC INH – RPT trial

• Follow up costs

Choice of Treatment Regimen Summarized

• Short course preferred over 9H

• 3HP if able to provide 

• 4R might be most practical/cost-efficient for patient and clinic

• 3HR in limited settings

• 6H/9H if on essential medications or other contraindication to rifamycin
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Monthly Monitoring During Treatment  

• Reinforce patient’s understanding of LTBI and its treatment

• Evaluate for signs and symptoms of active TB and drug reactions

• Monitor adherence to prescribed regimen

• Educate patient about signs and symptoms of hepatotoxicity

• Review all medications and assess for potential drug interactions

• Repeat liver function tests (if 
done initially):
– Patients with abnormal 

baseline

– Persons with HIV infection

– Pregnant and post-partum 
women

– History/risk of liver disease
• Heavy alcohol ingestion

• Chronic hepatitis

• History of injection drug use

• On two or more meds
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Management of the Patient Who Misses Doses

• Extend or re-start treatment for frequent or prolonged interruptions that preclude 
completion within recommended time frame

• Examine patients to rule out TB disease when treatment interruption > 2 months

• Recommend and arrange for DOT as needed

• Completion of therapy is based on the total number of doses administered, not on 
duration alone

Completion of Therapy (Rule Book)

Regimen Duration Doses Complete 
Within

Daily INH 9 months 270 12 months

Twice weekly 
INH

9 months 76 12 months

Daily INH 6 months 180 9 months

Twice weekly 
INH

6 months 52 9 months

Rifampin 4 months 120 6 months

INH-RPT 3 months 11-12 16 weeks
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PEDIATRIC TB DIFFERENCES

Evaluation of Contacts
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Newton, et al  Lancet ID 2008

TB Disease by Age

Reason for Window Prophylaxis

From Starke Chapter 107 in Textbook of Pediatric ID 2009
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Summary

• Prior to initiating LTBI treatment, assess for presence of TB disease

• Choose treatment regimen based on individualized evaluation of each patient

• Monthly clinical assessments and ongoing patient education important

• Use DOT for high-priority patients
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