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Abstract

Globally, tuberculosis (TB) is the leading cause of infectious disease mortality; however, clinicians 

in the United States are increasingly unfamiliar with TB and the recommended tests and treatment 

for latent TB infection. Compared with adults, children who develop TB more often develop 

severe disease, and children < 2 years are particularly susceptible to developing TB disease after 

initial infection. Nurse practitioners who work in primary care are on the front lines of identifying 

children at high risk and obtaining testing and treatment. This article reviews the clinical course 

for identifying children at risk for TB and provides updated guidelines for testing and treatment.
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Case Study

A 14-year-old girl, who emigrated from India to the United States 1 year ago, would like 

to volunteer at a local children’s hospital. Tuberculosis (TB) testing is required before the 

start of the volunteer opportunity. Her nurse practitioner (NP) places a tuberculin skin test 

(TST). Two days later, her TST has 10 mm of induration. Her parents recall that she received 

the bacille Calmette-Guérin (BCG) vaccine in her birth country and ask if that could be the 

reason for her positive TST.

Her NP is unsure but remembers an interferon-γ release assay (IGRA) may help distinguish 

between BCG immunization and latent TB infection (LTBI). He orders an IGRA test, which 

is reported as positive. The patient reports feeling completely healthy, but to rule out the 

possibility of TB disease, the NP obtains a chest radiograph, which shows no abnormality. 

After excluding TB disease, he decides to treat her for LTBI due to her risk factors and 

the risk of progression to TB disease. Because LTBI is noninfectious and asymptomatic, he 

sends a letter to clear her for participation in the volunteer opportunity.

Epidemiology

In 2017, approximately 10 million people, including 1 million children, developed TB 

disease (ie, active TB with clinical signs or symptoms of TB, or both) worldwide, and 1.3 

million died, including at least 233,000 children.1 TB is the ninth leading cause of death 

worldwide and the leading cause of death from a single infectious agent, ranking above HIV/

AIDS.1 TB is curable with antibiotic treatment. In most regions of the world, LTBI is not 

a reportable condition to public health authorities, making prevalence estimates challenging. 

Estimates suggest that > 50 million children worldwide have LTBI.2

In the US, 9105 cases of TB disease were reported in 2017, with 5% occurring in children.3 

TB is distributed inequitably, with the highest burden of disease worldwide occurring in 

resource-limited settings where confirming TB diagnoses in children is challenging.

Population-based studies using IGRAs have estimated a prevalence of 5%, with wide 

disparities between persons born outside the US (15.9%) and US-born persons (2.8%).4,5 

Similarly, in children 6 to 14 years, prevalence estimates based on IGRA results in the US 

suggest 0.7% of US-born and 2.6% of noneUS-born children may be infected.5

Pathogenesis

Mycobacterium tuberculosis is a rod-shaped, nonmotile, slow-growing, and small (2–4 

μm 0.2–0.5 μm) acid-fast bacillus. M tuberculosis is carried in airborne particles, called 

droplet nuclei. Infectious droplet nuclei are generated when a person who has pulmonary or 

laryngeal TB coughs, sneezes, shouts, or sings. Droplets containing infectious mycobacteria 

can remain viable in the air for approximately 4 hours. Other persons sharing airspace 

become infected when they inhale those infectious particles into their lungs. Although 

infection usually requires prolonged sharing of airspace, rare instances of M tuberculosis 
transmission have been documented after short exposures to persons with active TB 

disease.6,7
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After inhalation, the bacilli will be eliminated by the immune system (>90% of exposed 

adults), be contained by a granuloma, or will begin rapidly multiplying. These processes can 

occur at any site in the body after bacillus deposition; however, infection most commonly 

occurs in the lungs. If the bacilli remain contained, that person has LTBI only. Persons 

progress to TB disease if the bacilli do not remain contained and begin multiplying. Children 

younger than age 2 are particularly susceptible to experiencing rapid progression to TB 

disease after initial infection (Table 1)8; this is termed primary disease. Primary disease 

develops in up to 50% of exposed infants, with 10% to 20% developing disease that includes 

central nervous system involvement. Persons with TB disease often develop symptoms, 

such as cough, weight loss, and signs of disease, such as lymphadenopathy or cavitary 

disease that is visible on a chest radiograph or other diagnostic examinations. The most 

common radiologic findings of TB disease in children are intrathoracic (hilar, mediastinal) 

lymphadenopathy.9

Children often have fewer organisms than adults (termed paucibacillary disease) but develop 

a pronounced inflammatory reaction to the organisms. Children can have disease outside 

of the lungs, and miliary (disseminated) and central nervous system involvement is more 

common in children than adults. Children lack a tussive force (profound cough) to transmit 

bacilli to others. However, adolescents can develop contagious, adult-like TB (including 

cavitary) disease. Most children who develop TB disease are otherwise healthy; their only 

risk factor for progression from infection to disease is their age (Table 1).9

Children rarely are the source of infection for another child or adult, but their infection 

usually follows a recent exposure to an adult or adolescent with disease. A TB diagnosis 

in a child is a sentinel event that frequently points to recent transmission of M tuberculosis 
within a community.9

Testing for TB Infection

The US Preventative Services Task Force (USPSTF) recommends testing persons at 

increased risk for LTBI (Table 2).10 While the USPSTF recommendation does not include 

children, it does endorse the American Academy of Pediatrics’ Bright Futures program, 

which outlines risk factors for children between 2 and 17 years old (Table 3).11

Immediate testing for TB infection should be performed for children who are contacts of 

persons with contagious TB disease, those with clinical or radiographic findings suggestive 

of TB disease, and children with certain high-risk medical conditions, such as HIV infection, 

that confer an increased risk for progression to TB disease once infected. Additionally, 

children living with HIV and those receiving immunosuppressive therapy should be tested 

annually. For severely immunocompromised children, a negative TB test result might 

represent an anergic response due to immunosuppression12; therefore a negative test result in 

this population does not rule out TB. TB experts may recommend treatment for infection in 

young children who are recent contacts of a person with active TB, even with a negative 

test, given their risk of progression once infected. Treatment decisions during contact 

investigations should be made in concert with local health department staff.
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Testing Methods

Two types of tests for TB infection are currently available in the US: the Mantoux TST 

and IGRA blood tests. Either type is acceptable for the diagnosis of TB infection; however, 

IGRAs have several advantages over TSTs. An IGRA test involves a blood draw that can 

be conducted in 1 office visit. In contrast, the TST requires a precise intradermal placement 

technique, patient compliance with a return visit 2 to 3 days later, and cross-referencing 

induration measurement with risk stratification to interpret the result (Table 4).13,14

A meta-analysis demonstrated that IGRAs have superior specificity compared with TSTs for 

the diagnosis of TB infection among children ≥ 2 years old from high-burden TB countries 

due to false-positive TST results in children who received a BCG vaccine at birth.15 The 

American Academy of Pediatrics now recommends IGRAs for children ≥ 2 years old 

regardless of BCG immunization status, whereas TSTs are preferred for children < 2 years 

old due to lack of data regarding IGRA performance characteristics for children < 2 years 

old.12 One advantage of a TST over an IGRA is the relative cost of the test. TSTs are less 

expensive, although this cost advantage may be negated by the full cost of 2 office visits.

There are 2 options for IGRA tests: T.SPOT-TB (Oxford Immunotec) and QuantiFERON-

TB Gold Plus (Qiagen). TSTs and IGRAs both measure the immune response to M 
tuberculosis antigens. This reactivity can take a few weeks to a few months to develop. 

Therefore, a person exposed to another person with contagious TB should be tested 

immediately and again 8 to 10 weeks after the last exposure if the initial test result was 

negative. In general, health care providers should consider any positive result to be evidence 

of TB infection in children who are contacts to active TB cases and those with social or 

medical risk factors for TB disease.

Ruling out TB Disease

It is crucial to exclude TB disease before starting therapy for LTBI (Table 5).9,16 Because 

TSTs and IGRAs both evaluate a person’s immune response to M tuberculosis antigens 

as a result of an exposure (ie, has become infected), neither test can differentiate between 

LTBI and TB disease, and a negative TST or IGRA test result does not rule out TB disease 

in a symptomatic child. Rather, if the child has symptoms, an attempt at bacteriologic 

confirmation should be pursued. Young children often cannot expectorate sputum; therefore 

clinicians should attempt to obtain alternative specimens for microbiologic confirmation (ie, 

gastric aspirates or sputum induction). Although there are differing methods for inducing 

sputum, most methods include inhalation of salbutamol (albuterol) by metered dose inhaler, 

5% hypertonic saline administered via a nebulizer, or sputum collection by a mucus 

extractor or expectoration.17

For symptomatic children identified as contacts to an adult with contagious TB in whom 

culture results are available, seeking microbiologic confirmation is often not needed, 

particularly for children with minimal radiographic findings in whom culture yield will 

be low (eg, intrathoracic lymphadenopathy). Children with a known source and symptoms 

should be treated for TB disease regardless of microbiologic findings.
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TB is relatively rare in the US compared with most other countries; therefore, many 

providers may not have experience or feel comfortable with fundamental aspects of TB 

diagnosis and treatment. There should be a low threshold for consulting an expert in 

pediatric TB. Situations that may require expert help include ruling out active TB disease 

(eg, help in interpreting whether radiologic findings are consistent with TB), interpreting 

test results in immunocompromised patients, and identifying the appropriate regimen for 

children with immunologic suppression.

Treatment Regimens

Once TB disease is excluded, LTBI treatment is recommended for all children who have not 

previously received therapy.18 Children are more likely to progress to TB disease, have more 

years of vulnerability to develop disease, and are more likely to tolerate LTBI treatment than 

adults. The LTBI treatment plan must always consider the drug-susceptibility pattern of the 

source (or presumed) case(s). There are 3 strongly recommended treatment regimens for 

presumed drug-susceptible LTBI in the US and 2 alternative regimens that are recommended 

for certain populations (Table 6).19–24

Strongly Recommended: 12 Weeks of Isoniazid and Rifapentine

The newest regimen for treating LTBI is dual therapy of high-dose isoniazid and rifapentine 

taken once weekly for 12 total doses (3HP). Rifapentine is a long-acting rifampin derivative 

with a longer half-life that allows for once-weekly dosing. A clinical trial conducted among 

children aged 2 to 17 years demonstrated that 3HP was safe, well-tolerated, and had higher 

treatment completion rates than 9 months of daily isoniazid (9H), the primary treatment 

regimen for many years.25 Although studies have shown higher treatment completion rates 

when administered by directly observed therapy,26 the burden and expense on the health 

care system is higher than that for self-administered or parent-administered therapy. The 

Centers for Disease Control and Prevention has expanded the option of parent-administered 

3HP to children ≥ 2 years old and recommends that health care providers and parents make 

a joint decision about the best approach to therapy for each child.27 The regimen consists 

of multiple pills, which need to be crushed and mixed with food; there are currently no 

child-friendly formulations of 3HP. Children and parents should be advised that rifapentine 

will cause urine, stool, tears, and other secretions to turn an orange color; however, the 

orange coloration is harmless and will disappear when the medication is stopped. 3HP can 

be used among individuals infected with HIV who are taking efavirenz- or raltegravir-based 

antiretroviral regimens.27

Strongly Recommended: 4 Months of Daily Rifampin

Daily rifampin for 4 months (4R) is another safe regimen for treating LTBI with equivalent 

efficacy and better treatment completion rates than 9H.21,28–31 A recent study found that 

rifampin was not inferior to 9H and that those taking it had better treatment completion.28,31 

The rifampin group was also associated with lower rates of adverse events, especially 

hepatotoxicity. Rifampin will also cause discoloration of secretions and can cause drug-drug 

interactions.20
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Strongly recommended: 3 Months of Daily Isoniazid and Rifampin

A third short-course treatment regimen that has been found to be as effective and safe as 

9H with better compliance is 3 months of daily isoniazid and rifampin (3HR).22,32 Serious 

adverse events were rare in an 11-year randomized controlled trial,32 with elevation in 

hepatic enzymes, rash, and gastrointestinal disturbances occurring in <2% of children.22 

Considerations for secretion discoloration and drug-drug interactions applies to this regimen 

as well.20

Alternative regimens: 6 or 9 Months of Daily or Twice-Weekly Isoniazid

The most well-known LTBI treatment historically has been 9H and, if taken as indicated, 

can prevent most progression to TB disease.33 However, the effectiveness of this regimen is 

limited by poor treatment completion rates (approximately 50%) when families administer 

medication to children.21,34 Therefore, whenever possible, clinicians should first consider 

whether regimens of 3HP, 4R, or 3HR are feasible before prescribing 9H. If a short-course 

regimen is not an available option, 6 months of isoniazid is now preferred over 9 months of 

therapy to lower the risk of hepatotoxicity from prolonged treatment duration.20

Isoniazid treatment continues to be important for certain patients, particularly in children 

who are intolerant of rifamycins or children who are receiving other medications that 

preclude use of rifampin (ie, cyclosporine, systemic corticosteroids, phenytoin, azole 

antifungal agents, and certain retrovirals, such as protease inhibitors).20,35 Vitamin B6 

(pyridoxine) supplementation during therapy is recommended for people who are pregnant 

or breast-feeding, for breastfed infants, and those with HIV or nutritional deficiencies to 

prevent the development of peripheral neuropathy.9

Safety of Treatment for Latent TB Infection

Treatment regimens for LTBI are not only effective for children but are also very safe. 

The risk of adverse events is lower in children than in adults.23,25,28 Serious adverse 

events related to treatment in children are rare,21,23,28 and minor adverse events, including 

unfavorable adverse effects, such as gastrointestinal disturbances, while more common, can 

be mitigated by giving the medication with food. Children treated with 9H experience more 

adverse effects than those treated with 3HP or 4R.22,27 Because all medications used to treat 

LTBI are metabolized by the liver, hepatotoxicity is a risk; adolescents should be counseled 

to not drink alcohol when undergoing treatment.

The incidence of hepatotoxicity among children is rarely detected among those taking 

3HP, 4R, and 3HR21–23 and occurs infrequently (approximately 1%) in children taking 

9H,21,23,24,36 with most experiencing reversal of signs and symptoms after treatment is 

discontinued. There are 2 reports from an adverse event reporting system in the US of severe 

liver injury in children taking isoniazid therapy, and 1 of those children underwent liver 

transplantation.37

Baseline and serial aminotransferase monitoring is not necessary for most children; however, 

it should be considered in those with a medical comorbidity, family history of hepatic 

disease, children with HIV infection, those taking medications that interact with isoniazid 
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or rifamycins, pregnant adolescents, and patients with underlying hepatic or biliary disease, 

including known or suspected fatty liver. Asymptomatic elevation in transaminases 2 to 3 

times the upper limit of normal will occur in 8% of children who receive TB medications. 

This usually resolves with treatment completion; modification of therapy is not necessary.38

All children undergoing treatment for LTBI who develop significant abdominal pain or 

unexplained vomiting should stop the medication immediately and undergo a physical 

examination and a laboratory evaluation of liver function. If a child’s transaminases levels 

are found to be 2 to 3 times the upper limit of normal and abdominal pain persists or > 5 

times the upper limit of normal irrespective of symptoms, therapy should be discontinued 

and attempts to complete therapy resumed once liver function test results and transaminases 

levels improve.23

Follow-up

When possible, a child’s follow-up appointment should be scheduled for 1 month after 

therapy initiation to address questions and assess for adverse effects; afterward, we 

recommend follow-up appointments every 4 weeks. Parents should receive education about 

potential adverse events and should be advised to stop treatment immediately and seek care 

if the child experiences a rash, abdominal pain, anorexia, nausea, or unexplained vomiting.23 

Consultation with a pediatric TB expert is recommended for any adverse effects or events 

that warrant discontinuing treatment, as well as treatment for infected children in contact 

with an adult with drug-resistant TB.

Resources for Health Care Providers

NPs who work in primary care should be identifying children at high risk for LTBI and 

obtaining the proper testing and treatment. As such, they play a key role in moving the 

US closer to TB elimination. Local health departments are ultimately responsible for TB 

prevention and control within their jurisdiction and are a great resource for any provider 

managing a patient with suspected or confirmed TB infection or disease. Four National 

Tuberculosis Centers of Excellence in the US also give providers a direct connection to 

TB experts who can assist them in providing high-quality and evidence-based care: https://

www.cdc.gov/tb/education/tb_coe/default.htm
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Table 3

American Academy of Pediatrics-Endorsed Tuberculosis Infection Risk Factor Questionnaire in Previously 

Healthy Children
a

Bright Futures 
Visits

1, 6, 12 months; annually beginning at 2 years through 17 years

Risk assessment • Is your child infected with HIV

• Has a family member or contact had tuberculosis disease?

• Has a family member had a positive IGRA or TST result?

• Was your child born in a high-risk country (countries other than the United States, Canada, Australia, New 
Zealand, or Western and Northern European countries)?

• Has your child traveled (had contact with resident populations) to a high-risk country for more than 1 week?

IGRA = interferon-γ release assay; TST = tuberculin skin test.

a
Adapted from Bright Futures Medical Screening Reference Table (brightfutures.aap.org/Bright%20Futures%20Documents/

MSRTable_MCVisits_BF4.pdf) and the Centers for Disease Control and Prevention: www.cdc.gov/tb/topic/testing/whobetested.htm

J Nurse Pract. Author manuscript; available in PMC 2022 July 29.
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