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Epidemiology of Pediatric TB



US Pediatric Tuberculosis

• Definition of pediatric tuberculosis (TB):
• TB disease in a person <15 years old

• In 2021:
• 7,882 TB cases were reported among all age groups 

• 317 (4.4%) were pediatric 
• same as 2020 

• 18% decrease from 2019 (365 pediatric cases)

Age group N
Percentage of all 

cases

0–4 years 160 2.0%

5–14 years 157 2.0%



Percentage of Pediatric TB Cases by Age Group, 
United States, 2020 (N=317)
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Percentage of TB Cases by Sex and Age Group, United States, 2021

Males (N=4,827) Females (N=3,052)
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Percent Risk of Disease by Age

Age at Infection Risk of Active TB

Birth – 1 year* 43%

1 – 5 years* 24%

6 – 10 years* 2%

11 – 15 years* 16%

Healthy Adults 5-10% lifetime risk

HIV Infected Adults+ 30-50% lifetime

*Miller, Tuberculosis in Children Little Brown, Boston, 1963 +WHO, 2004



Risk of Progression to TB Disease by Age

Age @ primary infection

• Birth - 12months

• 1-2 years

  Risk of Disease 

Disease  50%

Pulmonary Dis  30-40%

Miliary or TBM 10-20%

Disease  20-25%

Pulmonary Dis    75%

Miliary or TBM 2-5% 
 

Marais BJ. Int J Tuberc Lung Dis 2004;8:392-402



Risk of Progression from TB Infection to 
Disease by Age

Peds in Review 2010;31:13



Differences In 
Adult and Pediatric TB



TB Incidence Rates and Percentages by Origin of Birth,* 
United States, 2021 (N=7,849)

*Persons born in the United States, certain U.S. territories, or elsewhere to at least one U.S. citizen parent are categorized as U.S.-born. All other persons are categorized as non-U.S.–born.



Pediatric TB Cases by Origin of Birth, United States, 1993–
2020
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*Non-U.S.–born refers to persons born outside the United States or its territories or not born to a U.S. citizen



Percentage of TB Cases by Site of Disease, United States, 2022

Pulmonary only,
70%

Extrapulmonary 
only, 19%

Both, 11%

25%
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6%

6%

9%

22%

26%

Other

Laryngeal

Genitourinary

Meningeal

Peritoneal

Bone and joint

Pleural

Lymphatic

Extrapulmonary sites of disease* 
(N=2,765)

*Persons might have more than one extrapulmonary site of disease.



Percentage of TB Cases in Children with Any Extrapulmonary 

Involvement by Age Group (Age <5), Summed and Averaged Over 

2013–2017
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Percentage of TB Cases in Children with Any Extrapulmonary 

Involvement by Age Group (Ages 5–14), Summed and Averaged Over 

2013–2017
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Reactivation Disease
Adults and older children

• Occurs years after infection

• Occasionally seen in teens

• May have cavitary disease

• High numbers of organisms (AFB +)

• Usually symptomatic and contagious



Primary Disease
Small children and immunosuppressed

• Classic x-ray: 
• Lobar pulmonary infiltrates 

• Hilar lymphadenopathy or

• Miliary infiltrates

• Low numbers of organisms 
- AFB smears negative in 95% of pedi cases

- Culture negative in 60% of cases

• Most children <12 yrs not 
contagious

• Often asymptomatic (50%)



Diagnosing Tuberculosis
in Children



TB Infection Diagnostics

• TB Skin Test (TST)

• Interferon Gamma Release Assays (IGRA)



The Tuberculin Skin Test (TST)

• 0.1 ml of 5 TU PPD tuberculin 
injected intradermally 

• Induration in millimeters read 48-72 
hours after injection



QuantiFERON®-TB Gold Plus

➢ Essentially 2 tests in one blood draw
➢ TB1 and TB2 should be close in value



T-Spot.TB



IGRAs 
2024-2027 American Academy of Pediatrics REDBOOK

• Either TST or IGRA testing is acceptable for children of any age

• IGRA is preferred for children who have received a BCG vaccine or 
who are unlikely to return for the TST reading

• For children without specific TB risk factors other than foreign 
birth or travel who have an unexpected low-level positive IGRA 
result, a second diagnostic test should be performed; the child is 
considered infected only if both tests are positive





Take Home for Testing for TB in Children

• IGRAs are the better choice for children who have had BCG

• TB screening tests are especially unreliable in:
• Very young infants

• Very sick infants

• Immune suppressed children

• No test overrides clinical and epidemiologic data



Clinical Presentation of TB 
in children



Common symptoms of TB disease in 
children

▪ Cough and/or respiratory distress

▪ Pulmonary findings on examination

▪ Lymphadenopathy or lymphadenitis

▪ S/Sx of meningitis including seizures

▪ Persistent fever (FUO)

▪ Weight loss or failure to thrive

▪ Up to 50% of children with TB disease have no symptoms



Signs and Symptoms of Pulmonary TB

Peds in Review 2010;31:13



CXR Findings in Pediatric TB

• Hilar or mediastinal adenopathy

• Segmental/lobar infiltrates

• Calcifications 

• Miliary disease

• Pleural effusions

15% of patients with TB disease will have normal CXRs



Intrathoracic Lymphadenopathy











Cavitary Lesions





Unique Diagnostic Challenges of TB in 
Children

• More difficult diagnosis

• Nonspecific signs and symptoms

• Fewer mycobacteria

• Fewer positive bacteriologic tests

• Increases risk of progression to disease

• Higher risk of extrapulmonary and TB meningitis 



Tuberculosis diagnosis – Adults vs Children

Adults – Mycobacterial-based diagnosis

• positive sputum AFB smear   60% - 75%

• positive sputum culture   90%

• positive tuberculin skin test   80% [HIV < 50%]

Children

• positive sputum/gastric AFB smear  10%

• positive sputum/gastric culture  10% - 40%

• positive tuberculin skin test   50% - 80% 



U.S. Pediatric TB Cases by Reason Evaluated, 
2010*–2017
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Treating Tuberculosis
in Children



TB Prevention After Exposure

• U.S. studies – 10% to 20% of childhood TB cases can be prevented if 
children exposed in a household receive isoniazid

• Children who should be considered for treatment after exposure:
• Household contact with contagious person 

• Initial TST negative in the window period for conversion
• CXR and physical exam normal 

• Window prophylaxis recommended:
– For children < 5 yrs of age

– Immunosuppressed patients

– Patients on tumor necrosis factor-alpha blockers

– May prevent progression to disease during window period



3HP in children

• Approved for children  ≥ 2 y/o 

(new AAP recommendations soften this to ≥ 5 y/o)

• Dosing:
  INH:

  25 mg/kg    ages 2-11 y/o
     15 mg/kg     ages 12 years and older   
          
   rounded up to the nearest 50 or 100 mg; 900 mg maximum 

  
RPT: 

 10.0–14.0 kg 300 mg 
 14.1–25.0 kg 450 mg 
 25.1–32.0 kg 600 mg 
 32.1–49.9 kg 750 mg

     ≥50.0 kg 900 mg maximum 



Treating TB Infection

• Rifampin x 4 months
• 10-20 mg/kg daily

• 20-30 mg/kg daily for infants and toddlers

• Duration: 4 months

• If person around child with TB is known to have INH-resistant disease or if child 
is INH-intolerant

• Isoniazid (INH) x 6-9 months
• 10-15 mg/kg single daily dose if given by family

• 20-30 mg/kg twice weekly if given by  health department

• Duration: 9 months

• Isoniazid + rifampin daily x 3 months



Duration of Therapy

• INH 9

• Rifampin

• INH + rifampin

• INH +RPT

• 9 months (270 doses)

• 4 months (120 doses)

• 3 months (90 doses)

• 12 weeks (12 doses)

The longer the duration/more doses, the less likely your 
patient is to complete Rx!

Fewer than 60% complete 9 months of INH!



Therapy for TB Disease

• Start 4-drug therapy (a change from 2006 Red Book)
• INH, rifampin (RIF), pyrazinamide (PZA), and ethambutol (EMB); INH/RIF are the backbone of 

therapy

• Use PZA only during 1st 2 months for susceptible TB
• This is your ‘shortening agent’: consolidate from 9 to 6 months of therapy

• Stop EMB once culture results known, if have pan-susceptible TB
• This is your insurance in case you have drug-resistant TB

• Anticipate minimum 4-6 month therapy, may need to extend it to longer 
periods, especially for extrapulmonary disease

• Patience is the best thing you can have as a TB nurse dealing with children

• Start the negotiations early, try to take a breath when you are frustrated, phone your friends

• Always  administered by directly observed therapy (DOT)

2024 Red Book



SHINE Trial
Shorter Treatment for Minimal Tuberculosis (TB) in Children





Trial Design

• Multicenter, open-label, parallel-group, non-inferiority,
randomized controlled, two-arm trial

• Comparing a 4-month vs the standard 6-month regimen

• Used fixed-dose, combination dispersible tablets
• mg/kg: INH 10 (7-15), rifampin 15 (10-20), EMB 20 (15-25), PZA 35 (30-40)

• Endpoint: favorable outcome; TB-free survival at 72 weeks

• Margin of Inferiority set at 6%



Inclusion Criterion

• Age 0-16 years

• Weight ≥ 3kg.

• Clinician has decided to treat with standard first-
line regimen

• Symptomatic but non-severe TB including:
➢ extrathoracic lymph node TB; intra-thoracic 

uncomplicated (hilar) lymph node TB

➢ minimal or no parenchymal abnormality on CXR

➢ smear negative on gastric aspirate/other respiratory 
sample

Note: GeneXpert may be positive or negative and a negative GeneXpert can be 
used as a substitute for a negative smear;

culture of respiratory sample may be positive or negative;

lymph node aspirate may be smear/culture/GeneXpert positive or negative)

• Not treated for previous TB unless successfully 
treated > 2 years since last completed treatment

• Known (or pending confirmation of) HIV status; HIV-
infected or HIV-uninfected

• Willing and likely to adhere to 72 weeks follow up

• Informed written consent from the parent/legal 
caregiver(s) and assent in children

• Home address accessible for visiting and intending to 
remain within the recruitment area



Exclusion Criterion

1. Smear-positive respiratory sample TB
(note: smear-positive peripheral lymph node sample is allowed)

2. Premature (<37 weeks) and aged under 3 months

3. Miliary TB, spinal TB, TB meningitis, osteoarticular TB, abdominal TB, congenital TB

4. Pre-existing non-tuberculous disease likely to prejudice the response to, or assessment
of, treatment e.g. liver or kidney disease, peripheral neuropathy, cavitation

5. Any known contraindication to taking anti-TB drugs

6. Known contact with drug resistant adult source case (including mono- resistant TB)

7. Known drug resistance in the child

8. Severely sick

9. Pregnancy



Unadjusted Analysis of the Primary Efficacy and Key Secondary
Outcomes in the Trial Populations.

Turkova A et al. N Engl J Med2022;386:911-922

6%



Primary Efficacy Analysis (Modified Intention-to-Treat Population).



Treatment shortening regimen – 
Drug Sensitive TB

N Engl J Med 2021;384:1705-18. 

2234 participants (194 PLHIV, 1703 with cavity on CXR)
Randomized 1:1:1 to 3 arms

Noninferiority study 



Notes:
• HRZE dosed at standard doses
• Dosed daily, 7 days/week, observed 5 days/week
• Rifapentine 1200 mg (8 tablets)
• Moxifloxacin 400 mg 

Isoniazid (H)

Rifapentine (P)

Ethambutol (E)

Pyrazinamide (Z)

Isoniazid (H)

Rifampin (R)

Ethambutol (E)

Pyrazinamide (Z)

Isoniazid (H)

Rifapentine (P)

Moxifloxacin (M)

Pyrazinamide (Z)

Control
(2HRZE/4HR)

RPT
(2HPZE/2HP)

RPT/Moxi
(2HPZM/4HPM)

Study 31/A5349



N Engl J Med 2021;384:1705-18. 

6.6 %

Study 31 - Results



Safety and Efficacy Study 31/A5349

https://www.treatmentactiongroup.org/publication/an-activists-guide-to-shorter-treatment-for-drug-sensitive-tuberculosis/



Challenges

• Pill burden

• Tolerability (versus safety, efficacy)

• Familiarity with the regimen

• Drug shortages



Take Home Points

• TB can present very differently in adults and children with more 
severe forms in younger children

• Contact investigation around individuals with infectious TB plays 
a big role in identifying children with tuberculosis

• Diagnostics for TB are frequently not adequate, an astute 
pediatrician is invaluable to TB diagnosis in children

• Treatment shortening studies are showing success in children 
with TB

 



Thank you for your attention

Questions?

Lisa.Armitige@dshs.texas.gov

1-800-TEX-LUNG

www.HeartlandNTBC.org
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