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Review Article

Update on Tuberculosis in Children and Adolescents

Jong—Hyun Kim, M.D,

Department of Pediatrics, College of Medicine, The Catholic University of Korea, Seoul, Korea

Tuberculosis is a disease with high morbidity and mortality in children worldwide, Despite significant improvements in
diagnostic methods, scientific researches and clinical trials for new regimens of treatment or prevention in adult tuberculosis,
childhood tuberculosis has been relatively neglected. Children are at high risk of severe disease, and reactivation of
latent infection in adulthood perpetuates the epidemic. Therefore, a policy of tuberculosis control in childhood should be
emphasized to improve control in the total population, To understand the new view of childhood tuberculosis, this article
describes changes in the disease's national epidemiology, new diagnostic tools and treatment strategies, and multi—drug

resistance, (Korea J Pediatr Infect Dis 2009;16:107-114)
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Fig. 1. Trends of annually reported numbers of new
tuberculosis patients and tuberculosis-related deaths”.
Adapted from reference 6.

Abbreviation : pt, patient

*Numbers of new patient before the year 2001 corres-
pond to the public health sectors only.
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Fig. 2. Change in prevalence of tuberculosis in children at nine Korean general
hospitals from 1980 to 2006. Adapted from reference 8.
Abbreviations : Resp, respiratory; Gl, gastrointestinal; Jt, joint; Uro, urogenital;

CNS, central nervous system.
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Table 1. Risk of Pulmonary and Extrapulmonary Disease
in Children Following Infection with Mycobacterium
tuberculosis

Risk of disease following primary infection

Disseminated Pulmonary No
Tb/Tb meningitis Tb disease
<1 year 10-20% 30-40% 50%
1-2 years 2-5% 10-20%  75-80%
2-5 years 0.5% 5% 95%
5-10 years <0.5% 2% 98%
>10 years <0.5% 10-20%  80-90%

Adapted from reference 21
Abbreviation : Tb, tuberculosis
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Table 2. Tuberculosis Disease Groups with Current Treatment Guidelines and New Regimens to Consider on the

Basis of Established Treatment Principles”

Current Treatment Guidelines )
To Consider

Tuberculosis Dis. Group Treatment Rationale

ATS/CDC WHO
Exposure/latent infection’
Current high risk Low organism load; 9H 6-9H 3HR or 2HRZ
definition, <5 yr of age  drug penetration good
Sputum smear—negative Low organism load; 2HRZ/4HR 2HRZE/4HR 2HRZ/2HR
drug penetration good
Sputum smear—positive High organism load; 2HRZE/4HR 2HRZ/4HR

drug penetration good
Disseminated (miliary)

penetration good

High organism load; CNS

drug penetration poor

High organism load; drug 2HRZE/7-10HR Miliary: 2HRZE/4HR 2HRZEth/4HRZ

TBM: 2HRZS/4HR

Adapted from reference 2

Abbreviations : ATS/CDC, American Thoracic Society/Centers for Disease Control and Prevention; CNS, central nervous
system; Dis, Diseases; E, ethambutol; Eth, ethionamide; H, isoniazid; R, rifampin; S, streptomycin; TBM, tuberculous
meningitis; WHO World Health Organization; Z, pyraz1nam1de

In the absence of chest radiography, clinical symptoms suggestive of tuberculosis may indicate disease and the sputum
smear result may differentiate smear—positive (often cavitary) and smear—negative disease. Clinical signs of CNS involve-

ment may identify possible disseminated disease
“These require further investigation.
To consider <3 yr of age and/or inmunocompromised
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Table 3. First- and Second-line Antituberculosis Drugs and Recommended Dosages in Children

Mode of Action

Daily Maximal Dosage (mg/kg/dose)

First Line Drugs

Isoniazid Bactericidal 10-15 ( 300 mg)
Rifampin Bactericidal and sterilizing 10-20 ( 600 mg)
Pyrazinamide Sterilizing 20-40 (2,000 mg)
Ethambutol” Bacteriostatic 15-25 (1,200 mg)

Second Line Drugs
Ethionamide or prothionamide
Streptomycin
Fluoroquinolones

Ciprofloxacin
Ofloxacin
Levofloxacin
Moxifloxacin
Gatifloxacin
Aminoglycoside
Kanamycin
Amikacin
Capreomycin
Cycloserine or terizidone

PAS

Bactericidal
Bacteriostatic
Bactericidal

Bacteriostatic

Bacteriostatic
Bacteriostatic

15-20 (1,000 mg)
20-40 (1,000 mg)

20-40 (1,500 mg)
15-20 ( 800 mg)
7.5-10
7.5-10
7.5-10

15-30 (1,000
15-30 (1,000
15-30 (1,000
10-20 (1,000
200-300 (12 g

mg)
mg)
mg)
mg)

Adapted from reference 2, 24
Abbreviation : PAS, para—aminosalicylic acid

"Ethambutol should be used with caution in children less than 7 yr of age where visual acuity cannot be evaluated. It
seems safe at recommended doses of 15 mg/kg, but doses of 25 mg/kg may be required for the treatment of drug-
resistant disease. A daily maximum dose of 1,200 mg (three tablets) is recommended

Ciprofloxacin is currently the only fluoroquinolone that has been recommended for use in children with drug—resistant
tuberculosis. Reports on the use of levofloxacin, gatifloxacin, and moxifloxacin in children are eagerly awaited
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