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Objectives

At the conclusion of this webcast, the participant will be 
able to:

1. Explain to the children and families they evaluate for 
tuberculosis during the immigration process what will 
happen after arrival in the United States

2. Educate their clients about the U.S. public health 
system and how TB-related services can be accessed after 
arrival in the United States

3. Describe the similarities and differences between the 
procedures for and resources available to immigrants and 
refugees after arrival in the United States



ESTIMATES OF CHILDHOOD 
TUBERCULOSIS

WHO, 2013: 530,000 annual cases, 74,000 deaths in 
non-HIV-infected children [no estimate for HIV-
infected]

 Actual notifications to WHO were 301,233

Jenkins et al 2014: Modeling study estimate –
999,792 cases

Dodd et al 2014: Modeling study estimates in 22 
high burden countries: 650,977 cases; 7,591,759 
children annually infected; 53,234,854 total 
infected children

WHO, 2020: 1.2 million annual cases; 230,000 
deaths



Tuberculosis Mortality in Children

Dodd et al. Lancet Glob Health 2017; 5:e898.

 239,000 annual deaths in children < 15 years of age

 80% of the deaths are in children < 5 years of age

 More than 70% of the deaths occur in Africa and Asia

 39,000 deaths in children with HIV co-infection 
[31,000 in Africa]

 More than 96% of the deaths occurred in children 
NOT RECEIVING TREATMENT

Conclusion: TB is a top 10 cause of death in 
children worldwide and a key omission from 
previous analyses of under-5 mortality



TB Cases and Incidence Rates by Origin of Birth, 
United States, 1993–2020

Ca
se

s 
pe

r 1
00

,0
00

 p
er

so
ns

N
um

be
r o

f c
as

es



Tuberculosis Cases in Children 0-14 
Years of Age, 1980-2016 – United States 
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Cowager et al. Epidemiology of tuberculosis (TB) among children and adolescents in the United 
States, 2007–2017: an analysis of national surveillance data. Lancet Public Health. 2019 October; 

4(10): e506–e516. doi:10.1016/S2468-2667(19)30134-3.



Cowager et al. Epidemiology of tuberculosis (TB) among children and adolescents in the United 
States, 2007–2017: an analysis of national surveillance data. Lancet Public Health. 2019 October; 

4(10): e506–e516. doi:10.1016/S2468-2667(19)30134-3. 



How Have We Lowered Childhood 
TB Rates in the U.S.?

 Family-centered contact 
investigation

 Availability of the best available 
diagnostic modalities

 Screening and treating high risk 
children and adolescents

 Adequate funding of TB control 
programs



TRANSITIONS IN TUBERCULOSIS
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Treated
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 Prospective cohort study 

 Enrolled from populations at high risk of TBI

 Each enrollee tested for TBI with 3 FDA-
approved tests:

 QuantiFERON (QFT) blood test

 T-SPOT.TB (T-SPOT) blood test

 Tuberculin skin test (TST)
Used latent class analysis (LCA) to estimate the “true” 
prevalence of TBI in our study population, as well as 
test sensitivities and specificities

Stout et al. Thorax, 2018 Jul 7. pii: thoraxjnl-2018-211715. doi: 
10.1136/thoraxjnl-2018-211715. [Epub ahead of print]



Test Characteristics by LCA
for Foreign-Born Participants >5 years (n=8,018)

LTBI prevalence 37.9% (32.6-42.9)

Sensitivity

TST 74.8% (67.2-82.4)

QFT 71.6% (63.3-79.9)

T-SPOT* 70.3% (61.4-79.1)

Specificity

TST    69.6% (67.7-71.4)

QFT 98.9% (97.8-99.9)

T-SPOT* 99.4% (98.6-100)

PPV

TST 60.0% (56.4-62.7)

QFT 97.6% (94.0-99.6)

T-SPOT* 98.6% (95.8-99.8)

NPV

TST 81.8% (78.5-91.1)

QFT 85.0% (73.8-89.3)

T-SPOT* 84.5% (77.8-91.0)

* For LCA we used ≥5 spots as a positive T-SPOT result
PPV = positive predictive value, true positive /true positive + false positive; 
NPV= negative predictive value, true negative/true negative + false negative



LTBI Test Characteristics by LCA
for Foreign-Born Children <5 Years (n=463)

LTBI prevalence 4.2% (1.9-6.7)

Sensitivity

TST 74.8% (67.2-82.4)

QFT 70.4% (54.4-86.1)

T-SPOT* 58.9% (42.5-75.7)

Specificity

TST 74.0% (69.7-78.0)

QFT 98.9% (97.7-99.9)

T-SPOT** 99.0% (98.1-99.9)

PPV*

TST 10.2% (5.0-16.9)

QFT 73.8% (43.3-95.5)

T-SPOT 71.9% (45.4-93.2)

NPV*

TST 98.3% (96.7-99.3)

QFT 98.7% (97.3-99.6)

T-SPOT 98.2% (96.5-99.4)

PPV = positive predictive value, true positive /true positive + false positive; 
NPV= negative predictive value, true negative/true negative + false negative

** For LCA we used ≥5 spots as a positive T-SPOT result



Summary 
Foreign-born persons ≥5 years

 TST was little better than a coin flip in predicting who 
had TBI

 Both the QFT and T.SPOT had high positive predictive 
values of 97.6 and 98.6

Foreign-born persons <5 years

 LTBI prevalence by LCA was 4%

 For TST ≥ 10 mm as positive, the PPV was 10%; 
almost all positive TST results were false positives

 The data support recommendations preferring either 
serial testing (TST followed by a QFT/T-SPOT) or use 
QFT/T-SPOT as the initial screening test in foreign-born 
persons < 5 years  



Which Test Should be Used for Childhood 
Immigrants and Refugees?

Lowenthal et al. Pediatr Infect Dis J 2016; 35:231.

 Retrospective analysis of 12,544 immigrant children 2-14 years of age 
who arrived in California with a TB classification in 2008-13



Which Test Should be Used for Childhood 
Immigrants and Refugees?



Ahmed et al. Pediatrics 2020 Jan;145(1):e20191930. doi: 
10.1542/peds.2019-1930.

 Large study of almost 3,600 children, mostly 
immigrating from foreign countries where BCG 
vaccines are given routinely

 Overall agreement between IGRAs and the TST was 
80%

 Children < 2 years old had the highest rate of 
TST+/IGRA- discordance [likely BCG effect]

 Of 533 TST+/IGRA- children < 5 years old, 
including 54 < 2 years old, who were untreated 
none developed TB disease in a 2-year follow up





Lamb, et al. Tuberculosis in Internationally Displaced Children 
Resettling in Harris County, Texas, USA, 2010–2015. Emerg 

Infect Dis 2020; 8:1686-1694.





CDC Tuberculosis Technical 
Instructions for Panel Physicians



CDC Tuberculosis Technical 
Instructions for Panel Physicians



CDC Tuberculosis Technical 
Instructions for Panel Physicians

Medical History and Physical Exam
 We rarely see these

 Often many months between the exam and 
immigration

 Usually a delay of weeks to many months 
before they are seen by a U.S. physician

 Immigrants are free to move within the U.S. so 
information often does not get to the physician 
or clinic who is seeing the child

 Not done for children < 2 years of age



CDC Tuberculosis Technical 
Instructions for Panel Physicians

IGRA Testing
 We sometimes get actual values, but often get 

“positive” or “negative”

 Indeterminate/invalid results do not have to be 
repeated in country of origin – as if the child 
were never tested

When we see low-level positive results and the 
only indication for testing is foreign birth, we do 
a second test and act on those results, per 
ATS/CDC/IDSA guidelines



False-Positive IGRA Results
 False positive results are not caused by previous 

BCG vaccination or exposure to most NTM

 However, low level [<1.00 QFT, < 8 spot T-SPOT] 
false positives are common, caused by nonspecific 
reactivity

 Low-level conversions [- to +] and reversions [+ to -] 
occur frequently among healthcare workers in serial 
testing

 ATS/CDC/IDSA guidelines: if a patient has an 
unexpected low level positive, either repeat the 
same test or do a different test and act on the 
second result



CDC Tuberculosis Technical 
Instructions for Panel Physicians

Chest Radiography
 We do not get the actual films, just a report 

that usually says only, “Abnormal”

 Radiographs are often taken many months 
before immigration – disease can develop in 
the interim: “No TB” valid for 6 months

 Even experts in childhood tuberculosis can 
disagree on interpretation



Palmer et al. the diagnostic accuracy of chest radiographic 
features for pediatric intrathoracic tuberculosis. Clin Infect Dis 

2022; 75:1014-1021.



CDC Tuberculosis Technical 
Instructions for Panel Physicians

Microbiology
 At best, we can microbiologically confirm TB disease in 

children only 30% to 40% of the time; higher for infants, 
toddlers and adolescents

 Induced sputum can be obtained in most children but it 
is difficult in younger children

 Gastric aspirate yields are often < 10% in clinically 
confirmed pediatric cases in high burden countries

***Therefore, the vast majority of children with TB disease 
found during immigration evaluation will have B1 TB, 
Pulmonary status, and go untreated in country.



CDC Tuberculosis Technical 
Instructions for Panel Physicians

Class A TB Disease – applicants who have 
TB disease:
 All applicants who have microbiologically-

confirmed pulmonary TB disease or 
extrapulmonary disease with a radiograph 
suggestive of pulmonary TB

 Required treatment completion before travel

 Mostly adolescents in the pediatric population 
who will receive this classification



CDC Tuberculosis Technical 
Instructions for Panel Physicians

Class B0 TB, Pulmonary
 Applicant who was diagnosed by the panel 

physician or presented to the panel physician 
while on treatment  and successfully 
completed treatment under the supervision of 
the panel physician

 Travel clearance good for 3 months

 Very rare classification for children

 May be referred in the U.S. for verification of 
cure



CDC Tuberculosis Technical 
Instructions for Panel Physicians

Class B1 TB, Pulmonary
 Applicants with signs or symptoms, physical exam or 

chest radiograph findings suggestive of TB disease 
but have negative sputum smears and cultures and 
are not diagnosed with TB disease

 The majority of children with TB disease fit this 
description!

 Travel clearance is valid for 3 months

 We receive almost no specific information about these 
children

 One country experience



Class B1 TB, Pulmonary [cont.]



CDC Tuberculosis Technical 
Instructions for Panel Physicians

Class B2 TB, LTBI Evaluation
 Applicants with a positive TST or IGRA result but an 

otherwise negative evaluation for TB disease

 “The IGRA result or size of the TST reaction the 
applicants’ status with respect to LTBI treatment, and 
the medication(s) used must be documented”

 We get no information about possible exposure to 
drug-resistant TB

 Travel clearance is valid for 6 months

 The average time between initial TB infection and 
development of TB disease in a young child is 3-9 
months



CDC Tuberculosis Technical 
Instructions for Panel Physicians

Class B3 TB, Contact Evaluation
 “Recent” [undefined] contact of a known TB disease 

case, regardless of TST or IGRA results

 If the TST or IGRA is positive and there is no TB 
disease, the applicant will have both B2 and B3 
classification

 The nature of the contact tracing required is not 
described

 We almost never see this classification

 I can’t remember ever getting information about 
possible drug resistant TB infection



ClassB3 TB, Contact Evaluation



Liu et al. Tuberculosis among Newly Arrived Immigrants and Refugees in the United States. Ann 
Am Thorac Soc. 2020 November ; 17(11): 1401–1412. doi:10.1513/AnnalsATS.201908-623OC.



Liu et al. Tuberculosis among Newly Arrived Immigrants and Refugees in the United States. Ann 
Am Thorac Soc. 2020 November ; 17(11): 1401–1412. doi:10.1513/AnnalsATS.201908-623OC.

 Of 277 sputum culture-positive TB cases, 11 (4.0%) had MDR-
TB, 16 (5.8%) were mono-resistant to isoniazid, and 12 (4.3%) 
resistant to a non-isoniazid and non-rifampin first-line drug

 Persons with suspected TB disease but negative cultures 
overseas had a higher risk for sputum culture-positive TB than 
those with recent completion of treatment for pulmonary TB 
disease overseas (adjusted RR 6.6, 95% CI 2.4–17.9)

 Of 21,714 persons for whom LTBI treatment was recommended 
at post-arrival evaluation, 14,977 (69.0%) initiated treatment 
and 8,695 (40.0%) completed treatment

 Of those with LTBI diagnosed overseas by tuberculin skin test, 
less than a third (28.8%) were positive when retested by 
interferon-γ release assays at post-arrival evaluation.

 The analysis found that 35.5% of at risk immigrants and 
refugees did not complete follow-up evaluation in the United 
States.



Tsang et al. Tuberculosis Among Foreign-Born Persons Diagnosed ≥10 Years 
After Arrival in the United States, 2010–2015. MMWR 2017; 295-298.



Tsang et al. Tuberculosis Among Foreign-Born Persons Diagnosed ≥10 Years 
After Arrival in the United States, 2010–2015. MMWR 2017; 295-298.

“Whereas TB case rates among foreign-born persons are 
highest among those who have newly arrived in the 
United States, rates of TB diagnosed among foreign-born 
persons ≥10 years after arrival remain substantially 
higher than those among U.S.-born persons. Most TB in 
the United States is thought to be a consequence of 
infection acquired years in the past, and recent estimates 
are that 92.5% of TB among foreign born persons is 
caused by reactivation of LTBI. Therefore, most TB 
among foreign-born persons, even those who arrived ≥10 
years ago, is probably attributable to infections acquired 
before U.S. arrival.”



Taylor et al. Latent Tuberculosis Infection among Immigrant and Refugee Children 
arriving in the United States—2010. J Immigr Minor Health. 2016 October; 18(5): 966–

970. doi:10.1007/s10903-015-0273-2.

 Analyzed data from CDC’s Electronic Disease Notification 
System (EDN) [a web-based system that provides state and 
local health departments with access to the pre-immigration 
medical exam results] to assess post-immigration evaluations 
and TB therapy for children who entered the United States after 
being diagnosed with LTBI during the pre-immigration medical 
examination

 The pre-immigration medical exam was required for all 
immigrants and refugees immigrating to the United States, but a 
post-immigration health assessment was only recommended

 About 70% of children who arrived in the United States with a 
diagnosis of LTBI had a post-immigration follow-up exam 
reported to CDC [so 30% did not]

 The proportion of missing data in EDN increased at each step of 
the post-immigration TB follow-up continuum,



Taylor et al. Latent Tuberculosis Infection among Immigrant and Refugee Children 
arriving in the United States—2010. J Immigr Minor Health. 2016 October ; 18(5): 966–

970. doi:10.1007/s10903-015-0273-2.



Wang et al. US Post-arrival Evaluation of Immigrant and Refugee Children with Latent
Tuberculosis Infection Diagnosed Overseas, 2007-2019. J Pediatr 2022; 245:149-157.

 Compared overseas and US interferon-γ release assay 
(IGRA)/tuberculin skin test (TST) results and LTBI diagnosis 

 Assessed post-arrival LTBI treatment initiation and 
completion 

 Evaluated the impact of switching from TST to IGRA to 
detect Mycobacterium tuberculosis infection overseas

 73,014 children were diagnosed with LTBI overseas and 
arrived in the US during 2007-2019

 For 17,996 children with a positive overseas TST, 73.8% 
were negative when retested by IGRA

 For 1,051 children with a positive overseas IGRA, 58.0% 
were negative when retested by IGRA



Wang et al. US Post-arrival Evaluation of Immigrant and Refugee Children with Latent
Tuberculosis Infection Diagnosed Overseas, 2007-2019. J Pediatr 2022; 245:149-157.



Wang et al. US Post-arrival Evaluation of Immigrant and Refugee Children with Latent
Tuberculosis Infection Diagnosed Overseas, 2007-2019. J Pediatr 2022; 245:149-157.

Cascade of care for children aged 2-14 years whose 
overseas LTBI diagnosis was confirmed during their US 

post-arrival evaluation, 2007-2019.



Wang et al. US Post-arrival Evaluation of Immigrant and Refugee Children with Latent
Tuberculosis Infection Diagnosed Overseas, 2007-2019. J Pediatr 2022; 245:149-157.

 Overall, among children who completed a post-arrival 
evaluation,18,544 (40.4%) were evaluated as having no 
evidence of TB infection, and 25,919 (56.4%) had their overseas 
LTBI diagnosis confirmed. 

 Among the latter, 17,229 (66.5%) initiated and 9,185 (35.4%) 
completed LTBI treatment.

 Requiring IGRA testing overseas would more effectively identify 
children who will benefit from LTBI treatment. However, IGRA 
reversions may occur, highlighting the need for individualized 
assessment for risk of infection, progression, and poor outcome 
when making diagnostic and treatment decisions.

 Strategies are needed to increase the proportions receiving a 
post-arrival evaluation and completing LTBI treatment



Accessing Health Care for 
Immigrant Children in the U.S.

Terms related to accessing health care

 Immigrant

 Undocumented immigrant

 Legal immigrant

 Qualified immigrant

 Lawfully present immigrant



Accessing Health Care for 
Immigrant Children in the U.S.

 Extremely complicated!!!

 Varies to some degree by state because the programs called 
Medicaid and CHIP are state run with federal subsidies

 In all states, “lawfully present” immigrant children are eligible 
for Medicaid and CHIP but there may be a cost to the family

 Eligibility and amount of subsidies for family for the Affordable 
Care Act varies greatly by state

 Tuberculosis services also vary by state – some provided by 
health departments, others by private clinics or physicians

 All federal, state, and local programs—regardless of the 
funding source—that provide emergency or crisis care, 
diagnosis or treatment of communicable disease, or 
immunization are open to non-U.S. citizens



Accessing Health Care for 
Immigrant Children in the U.S.

Some issues:
 Accessing care for TB exposure or infection is 

essentially voluntary

 Immigrants are free to move jurisdictions, and…

 The U.S. does not have a robust centralized TB 
information system about patients; this occurs mainly 
at the state and local levels

 Many smaller public health TB programs have limited 
access to translation services and do not have 
workers that represent a wide variety of cultures

 TB services may or may not be free of charge

 Fear of authority





Khan et al. Overseas Treatment of Latent Tuberculosis Infection
in US–Bound Immigrants. Emerg Infect Dis 2022; 28:582-590. DOI: 

https://doi.org/10.3201/eid2803.212131

 Study in Vietnam, ~1,500 applicants per month

 Assessed voluntary uptake of treatment of LTBI for 
applicants > 12 years of age

 Subjects informed that if they tested positive by IGRA, 
they could get treated in the U.S. after arrival

 Test of infection was QuantiFERON Gold In tube and 
the test was offered for free

 Participants testing positive were classified as B2 TB

 Those testing positive were offered 3HP via DOT free 
of charge – minimum 8 week stay required



Khan et al. Overseas Treatment of Latent Tuberculosis Infection
in US–Bound Immigrants. Emerg Infect Dis 2022; 28:582-590. DOI: 

https://doi.org/10.3201/eid2803.212131



Khan et al. Overseas Treatment of Latent Tuberculosis Infection
in US–Bound Immigrants. Emerg Infect Dis 2022; 28:582-590. DOI: 

https://doi.org/10.3201/eid2803.212131



Khan et al. Overseas Treatment of Latent Tuberculosis Infection
in US–Bound Immigrants. Emerg Infect Dis 2022; 28:582-590. DOI: 

https://doi.org/10.3201/eid2803.212131



Summary
 There are several important potential barriers making it 

difficult for recent immigrants to obtain TB-related services 
in the U.S. Services and payment can vary widely among 
the U.S. states

 Information about the patient is often difficult for caregivers 
to obtain; in many cases, tests of infection and chest 
radiographs need to be repeated

 Retesting children categorized as B2 TB, LTBI Evaluation 
results in a large reduction in the number of children who 
would benefit from treatment

 Many children classified as B1 TB have what we consider 
to be TB disease, and there are many potential delays in 
getting them on treatment

 Many children do not present for follow up TB care in the 
U.S. Treat as many as you can in country!!!


