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Cases in the Diagnosis and Management of 

Tuberculosis Infection in Children 

1. A 4-year old child from Guatemala, no known TB     

exposure, 15 mm TST, negative Quantiferon. 

 Treat or not? 

 Does it matter if the child had an exposure to TB? 

 Does it matter if the child had a BCG vaccine? 

 

2. How would you treat the child? 

 9 months of daily isoniazid 

 4 months of daily rifampin 

 12 weekly does of isoniazid + rifapentine 

 

 

 



Three Essential Questions 

1. How do we identify children 

with tuberculosis infection? 

2. Which test(s) should we use 

and in which situations? 

3. Which regimen should we use 

and how do we decide? 



Hsu KHK: Contact 

investigation: A 

practical approach 

to tuberculosis 

eradication. AJPH 

53;1751, 1963. 



What Does Family Centered 

Contact Tracing Do? 
 Identifies recently exposed and infected children 

1) Opportunity to prevent establishment of infection 

2) Prevent infection from progressing to disease 

3) Detect early disease – easier to treat & cure 

4) Prevent dissemination, hospitalization 

 

 Only opportunity to determine drug susceptibility for: 

1) 50% to 70% of children with disease 

2) 100% of children with infection 

 

 





Risk Factors for Tuberculosis 

Infection in Children 
1. Foreign birth in a high burden country  

2. Foreign travel to a high burden area [non-tourist; 

“sharing the air with indigenous people”] 

3. A family/household member with or history of 

tuberculosis infection or disease 

 

** ~75% of childhood TB cases in the U.S. have an 

international connection, including having foreign-born 

parents. However, this has not been shown to be a 

good discriminator for TB infection as it adds a huge 

number of children to the denominator. An association 

does not mean it is a good risk factor for decisions. 



Childhood TB in the U.S. 

 Effect of  Immigration 

 Prior to 2009, children < 15 years of age 

immigrating legally to the U.S. were screened for 

symptoms but did not get a chest radiograph or 

tuberculin skin test prior to arrival 

 Left to practitioners and health departments to try 

to find, evaluate and treat these children 

 Most schools dropped mandatory TST for children 

 Therefore, a huge number of foreign-born children 

and adults with undetected LTBI are in the U.S. 

 These children are less likely to have medical 

homes and health insurance 





 Educate 9-10th 

graders at 2 public 

high schools in 

Houston, screen for 

risk factors, test 

those with risk 

factors via IGRAs 

 Provide short-course 

therapy with 12 

weekly doses of 

INH/rifapentine 

(3HP) for IGRA+ 

children at school 

 Houston High School Study 
Lindsay Hatzenbuehler, Andrea Cruz, Jeffrey Starke 



 Piloted at a magnet high school for health 

sciences 

 Then rolled out at low-income school 

 Phlebotomy school students and TCH nurses 

volunteered for blood draws 

 Manufacturers of QuantiFERON (Qiagen) and 

T.SPOTTB (Oxford) donated test kits 

 Under programmatic conditions, only 1 IGRA 

would be used 

 Collaborator ran assays in his lab 

 TSTs not performed  

Houston High School Study 
Lindsay Hatzenbuehler, Andrea Cruz, Jeffrey Starke 



 Variable IGRA positive  

(n = 16) 

IGRA 

negative  

(n = 399) 

p-value  

Student birth in a high-risk country 5 (31%) 106 (27%) 0.71 

Student travel to a high-risk country in 

past year 

7 (44%) 44 (11%) 0.001 

Contact with TB disease 2 (13%) 4 (1%) 0.02 

Household adult birth in a high-risk 

country 

16 (100%)** 394 (99%)** 0.99 

 Houston High School Study 
Lindsay Hatzenbuehler, Andrea Cruz, Jeffrey Starke 

Risk Factors & IGRA Results 



 Adolescents understood their risk 

 They agreed to testing, even with a test 

requiring venipuncture 

 They and their parents were adherent with 

therapy 

 They discussed it with others in their 

community 

Take-Home Messages 



Common Problems Associated with 

the Tuberculin Skin Test in Children 

 Difficulty in administration 

 Need for a second health care encounter 

 Diminishing expertise in interpretation  of 

results 

 Misuse/confusion with the “5-10-15 rule” 

 Poor recording of the results - medical records 

 Boosting 

 Interaction with BCG vaccines 

 Interaction with environmental mycobacteria 



Interferon g Release Assays 
 

o MTB specific antigens:  
 Genes in region of difference (RD1) on MTB 

genome  

 Culture filtrate protein 10 (CFP-10) 

 Early secretory antigen target 6 (ESAT-6) 

 TB7.7(p4) in QuantiFERON Gold In-Tube 

o Identifies TB infection &/or 
disease 

o Does not cross react with 
BGC vaccine or most other 
mycobacteria 

o Requires:  
 single medical visit  

 blood collection  

 laboratory equipment and personnel 

o Results in 24-48 hrs 





BCG 

vaccinated? 
No 

Either TST 
or IGRA 

acceptable 

Negative TST -  
Testing complete 
unless criteria A* 
met, then IGRA 

No Yes 

IGRA 
preferred 

Positive TST -  
Testing complete 
unless criteria B** 
are met, then IGRA 

Yes 

Yes No 

TST 
preferred 

Negative result – 
testing complete 

Indeterminate Positive result – 
testing complete 

Repeat IGRA 

Negative result – 
testing complete 

Positive result – 
testing complete 

Negative result - 
Testing complete 
unless criteria A* 
met, then IGRA 

Positive result - 
Testing complete 
unless criteria B** 
are met, then IGRA 

Age <5 

yrs? 

Likely to 

return for 

TST reading? 

*Criteria A 

1) High clinical suspicion for TB 

disease and/or 

2) High risk for infection, 

progression or poor outcome 

 

**Criteria B 

1) Additional evidence needed to 

ensure adherence and/or  

2) child healthy and at low risk 

and/or 

3)  NTM suspected 



IGRAs IN CHILDREN – SOME 

CLINICAL ISSUES 
BCG-vaccinated child 

 Strategy 1: TST: if negative, no more testing; if 
positive, follow with an IGRA 

 Strategy 2: Do only the IGRA 

 Note: If TB exposure, child should be considered 
infected if either test is positive 

 

Child about to be immune compromised 

 No TB risk factor: do either a TST or an IGRA 

 TB risk factor: do both a TST and an IGRA and 
evaluate and treat if either test result is positive 
[RISK and BENEFIT] 

 



Ongoing Issues with IGRAs 

in Children 
 Age: Strong consensus on their use in children > 5 years, 

developing consensus for ages 3-4 years.  Many experts do 

IGRAs in children down to 2 years of age, some even lower. 

Problem: Sensitivity data are from children with severe TB disease, 

mostly in Africa, many malnourished and with helminthic infection: 

skews data toward lower sensitivity 

 

 Low-grade false positive results: Should there be a “5-10-15 

rule” for IGRAs based on epidemiology? 

 Indeterminate/Invalid Results: rates vary from 2% to 31%, are 

higher in younger children and immune compromised patients 

 Boosting: Does a previous TST alter subsequent IGRA results? 

 Choice: Is one IGRA better than the other for children? 



Points To Ponder 
What is the real difference between TB infection and 

TB disease in children? 

 

 The organism is present in both cases 

 We can sometimes culture the organism from children with 

recent infection but no clinical disease 

 We treat infection with 1 drug, disease with 3-4 drugs 

 The functional difference is the burden of organisms 

 Infection and disease are on a continuum – when does 

“infection” turn into “disease”? 

 The convention is that it is disease when “we can see it with 

our eyes or feel it with our fingers” 



Treatment of Tuberculosis Infection 

Established therapies include: 

 Isoniazid for 9 months 

 Isoniazid for 6 months 

 Rifampin for 4 months 

 Isoniazid and rifampin 

   for 3 months 

 Isoniazid and rifapentine once 

weekly for 12 weeks [under directly 

observed therapy] 



 289 children treated for LTBI with 9H, 2007-2010 

 33% identified during contact investigations 

 63% foreign-born 

 Univariate: poor adherence associated with  

 Foreign birth (OR 1.9, 1.1-3.8) 

 Self-administered therapy (11.6, 5.7-23.6) 

 Identification of LTBI outside of investigation 

(7.7, 2.9-20.1) 

 Multivariate: completion of therapy associated with 

 Receipt of DOPT (7.2, 3.8-13.8) 

Pediatr Infect Dis J 2012;31(2):193 



Cruz and Starke. Increasing adherence for latent 

tuberculosis infection therapy with health 

department-administered therapy. PIDJ 2012; 31:193. 



Cruz and Starke. Safety, adherence and efficacy of 

twice-weekly therapy for childhood tuberculosis 

exposure or infection. IJTLD 2013; 17:169. 

 
Treatment was twice weekly DOT:    INH 20-30 mg/kg or RIF 15-20 mg/kg 

Treatment was by the same health workers who treated the source case 

855 children had household exposure: 62 had conversion of TST from 

negative to positive; no child developed TB disease 



 404 treated for LTBI; 80% 9H, 20% 4R 

 Completion rates:  

 4R/self-meds vs 9 H/DOPT: OR 0.6, 0.2-1.7 

 4R/self-meds vs 9 H/self-meds: OR 7.9, 2.7-32.2 

 *Cost consequences:  

 RIF more expensive than INH 

 But, cost of DOPT is substantial, and DOPT not 

available for all children  

 Adverse events: (none serious) 

 4R: 3% 

 9H: 6%  

Int J Tuberc Lung Dis 2014;18(9):1057 



Villarino et al. JAMA Pediatr 2015; 

doi:10:1001/jamapediatrics.2014.3158 

• Part of a larger trial of ~7,800 patients 

• Included children ages 2 to 17 years 

• 905 children evaluable for effectiveness 

• 12 weekly doses of 3HP vs. 9 months daily doses of INH 

• Completion rates: 3HP – 88%  9INH – 91% 

• Development of TB: 3HP – 0/471  9INH – 3/434 

• No child experienced hepatotoxicity, Grade 4 adverse event 

• Grade 3 Adverse Effect: 3HP – 3 of 539  9INH – 1 of 493 

Conclusion: 3HP was at least as effective, safe and had a 

higher completion rate than 9 months of INH 



Safety and Adherence for 12 Weekly Doses of Isoniazid 

and Rifapentine for Pediatric Tuberculosis Infection 
Cruz and Starke. Accepted by PIDJ, 2016. 

 
 Rifapentine: dosed by weight in 150 mg increments up to 900 

mg maximum 

 Isoniazid: 15 mg/kg up to 900 mg maximum 

 All doses via DOT by the health department 

 Patients in clinic at DX, 6 weeks and 12 weeks 

 No routine lab work, only for symptoms 

 80 children 2-19 years: 23 were 5-11; 2 < 5 years 

 79/80 completed therapy 

 AEs: only one - an 11 yr old girl with abdominal pain, AST/ALT = 

146/99, quickly resolved; therapy with 4R completed 

 **A 16 year old girl [contact to a case] developed AFB smear + 

pulmonary TB 7 months after completion – great concern that 

she “cheeked” her 3HP.  



Cases in the Diagnosis and Management of 

Tuberculosis Infection in Children 

1. A 4-year old child from Guatemala, no known TB     

exposure, 15 mm TST, negative Quantiferon. 

 Treat or not? 

 Does it matter if the child had an exposure to TB? 

 Does it matter if the child had a BCG vaccine? 

 

2. How would you treat the child? 

 9 months of daily isoniazid 

 4 months of daily rifampin 

 12 weekly doses of isoniazid + rifapentine 

 

 

 



Final Thoughts 
 It remains critical that, given our current tools, only 

children with risk factors for tuberculosis infection 

should be tested with either kind of test 

 Many children at risk for tuberculosis infection are 

not in traditional medical homes; novel methods will 

be necessary to find and treat them 

 The use of IGRAs in children is expanding to lower 

age groups 

 Low-level false positive IGRA results are a problem 

leading to some over-treatment of children 

 Completion rates with 9H are poor. 3HP and 4R 

likely will replace 9H as the preferred therapy for 

tuberculosis infection in children 


