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Introduction

Childhood tuberculosis (TB) is common in the

developing world.1,2 World Health Organization

estimated 490 000 incident cases in paediatric patients

in 2011 with an approximated 65 000 deaths, mostly

occurred in Asia and Africa.3 Despite most children with

TB are not infectious due to paucibacillary character,

the diagnosis of paediatric TB signifies a sentinel

event indicating a recent transmission of tuberculosis.

This review summarises the current knowledge of

management in children with TB based on a modified

systematic approach developed by the Grading of

Recommendation, Assessment, Development and

Evaluation working group.4,5 For clinicians, strong

recommendation means most individuals should receive

the intervention; weak recommendation means that

different choices will be appropriate for individual

patients. Category of evidence as:

I. Evidence from meta-analysis or randomised

controlled trials

II. Ev idence  f rom con t ro l led  s tudy  w i thou t

randomisation

III. Evidence from descriptive studies, such as

comparative studies, reports or opinions or clinical

experience of respected authorities
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Which patients with suspected TB need
to be hospitalised for diagnosis and
treatment?

Recommendation. The following categories of patients

are suggested to be admitted to hospital (weak

recommendation | evidence III): 6,7

♦ Severe malnutrition for nutritional rehabilitation

♦ Severe forms of pulmonary tuberculosis and

extrapulmonary for further investigation and initial

management

♦ Signs of severe pneumonia (i.e. chest in-drawing)

♦ Other co-morbidities e.g. severe anaemia

♦ Social or logistic reasons to ensure adherence

♦ Severe adverse reactions such as hepatotoxicity

Remarks. It is desirable that children with suspected

TB are admitted to hospital for culture collection,

despite evidence of suggesting gastric lavage

specimens could be obta ined in  out -pat ient

facilities.8

Tips for gastric aspirates preparation:

a) Aspirates are obtained after at least 6 hours of

sleep and before the stomach has emptied.

b) Patients should not drink or eat anything overnight

to prevent the stomach from emptying.

c) Aspirate the stomach first. Then instilled no more

than 50 mL of sterile distilled water.
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When to isolate patients with suspected
active TB?

Recommendation. Place any patient in a TB isolation

room that has recommended ventilation characteristics,

according to symptoms, sputum acid-fast bacilli (AFB)

smears results, presence of cavitary lesions with

confirmed or suspected pulmonary or laryngeal TB

(strong recommendation | evidence III). 8,9

Remarks. Light microscopy detect mycobacteria at a

minimum density of 5 x 103 - 1 x 104 bacilli/mL of sputum,

the infectious amount of bacilli is only a few organisms.

Contacts of patients with smear-negative TB are at risk

of infection due to M. tuberculosis and subsequent

development of active TB. Therefore, the simple rule

"smear-negative patients are not infectious", should be

discouraged.10

Sometimes isolation may be necessary for patients with

non-pulmonary TB who require aerosol generating

procedures such as hypertonic saline for the induction

of sputum or wound irrigation.

When to discontinue TB isolation

Recommendation. The isolation can be discontinue in

the following situations (strong recommendation |

evidence III).8,9

♦ The diagnosis of TB has been ruled out

♦ The patients received a minimum of two weeks of

effective therapy

♦ Patient is improving clinically with no fever > 1 week

♦ Patient has 3 consecutive AFB negative sputum

smears on different days.

Remarks. It has been suggested that after 2 weeks of

therapy, smear-positive patients will become non-

infectious, while those patients' respiratory secretions

are initially smear-negative but culture-positive should

no longer have viable bacilli detectable by culture within

2 weeks, but the relevant and valid epidemiological

evidence regarding this issue is scarce.11

W hy  u s e  c o m b i n a t i o n  t h e r a py  fo r
tuberculosis?

Recommendation. The combination regimens used to

treat active disease aim to eliminate actively replicating

and dormant or near-dormant mycobacteria using a

combination of drugs with different actions but

preventing the emergence of drug-resistant organisms,

and with a minimum of toxicity (strong recommendation |

evidence I).12-16

Remarks. Spontaneous natural mutants arise during

bacillary divisions beyond a certain number of

microorganisms, thus developing resistance to drugs

used. Such mutation is closely related to the number of

the bacilli present and the type and concentration of

the drug administered. The number of bacilli needed

for the emergence of a natural mutant resistant to each

of the drugs is shown in Table 1.17

The probability of resistance to  two drugs is equal to

the product of their mutation rates; there the risk of

resistance for Isoniazid and Rifampicin would be 1013,

and I + R + E would be 1019, which is not achievable in

the human body (Table 2).

Isoniazid and rifampicin are important first-line

bactericidal drugs with isoniazid having the most potent

early bactericidal activity.18 Sterilising drugs aim to

eradicate those organisms that are less active

metabolically and a low relapse rate after cessation of

treatment and a low culture-positive rate at 2 months of

treatment.19

Table 2.  Estimated bacterial population within different

tuberculosis (TB) lesions

Smear-positive TB 107 - 109 bacilli

Cavitary 107 - 109 bacilli

Infiltrating 104 - 107 bacilli

Nodules 104 - 106 bacilli

Adenopathies 104 - 106 bacilli

Renal TB 107 - 109 bacilli

Extrapulmonary TB 104 - 106 bacilli

Table 1.  Number of bacilli required for the appearance of a

mutant resistant to different drugs

Isoniazid (I) 1 x 105 - 106 bacilli

Rifampicin (R) 1 x 107 - 108 bacilli

Streptomycin 1 x 105 - 106 bacilli

Ethambutol (E) 1 x 105 - 106 bacilli

Quinolones 1 x 102 - 104 bacilli

Others 1 x 103 - 106 bacilli
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The use of fixed-dose combination formulations

comprising two, three or even four drugs may enhance

ease of prescription for physicians, reduce inadvertent

medication errors, simplify drug procurement and

supply, improve treatment adherence by patients, and,

thereby, decrease the risk of development of multiple-

drug resistance tuberculosis.20,21 Initial treatment in the

hospital may be appropriate for acutely ill patients, or

those with substantial comorbid illness, or infectious

patients who are not adherent to therapy. For adults

with body weight >90 kg, the dosage of pyrazinamide

needed may be suboptimal, who usually required 2 gm/

day instead of 1.25 gm by combination drug therapy.22

Currently available fixed-dose combinations are not

optimal for use in children, e.g. children with body

weight <40 kg.22

To use a 3-drug or 4-drug regimen for the
initiation of anti-TB therapy?

Recommendation. The general approach of treatment

for adult patients for tuberculosis consists of four drugs

because high proportion of isoniazid resistance. Use

2-month initial phase of isoniazid (INH), rifampicin

(RIF) pyrazinamide (PZA), and ethambutol (EMB). If

the organisms are fully susceptible, EMB need not

be given (Figure 1) (strong recommendation |

evidence I).13-17

Remarks. The American Academy of Pediatrics

recommends use of a four-drug empiric TB regimen

for children who live in areas of more than 4% primary

INH resistance.23 EMB are usually not included if

visual acuity cannot be monitored, but should be given

if INH-resistant organisms is highly probable or "adult-

type" with upper lobe cavity formation.

When should a patient be discharged from
hospital?

Recommendation. Active TB is treated in the outpatient

setting but should be managed in conjunction with local

public health offices and TB control agencies to

coordinate visits and maximise adherence (strong

recommendation | evidence III).23,24

Remarks. Patients may be removed from isolation

when clinical improvement is seen on effective

therapy and when 3 consecutive sputum samples on

separate days are AFB smear-negative.23,24 If patients

with active pulmonary TB are medically stable for

discharge but are not yet AFB smear-negative, they

can be discharge with Directly Observed Therapy -

Figure 1. The general approach to treatment of pulmonary tuberculosis.

TB: tuberculosis; INH: isoniazid; RIF: rifampicin; PZA: pyrazinamide; EMB: ethambutol
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Short course regimen if no children younger than 4

years or no immunocompromised persons live with

them.23,24

Should we use a 6-month or 9-month
regimen of anti-TB therapy?

Recommendation. Six months of therapy with INH and

RIF has been shown to be effective for pulmonary TB

cause by drug-susceptible organisms in children (strong

recommendation | evidence I ).23-25

Remarks. For children with proven drug-susceptible

disease, 6 months daily treatment of INH and RIF,

supplemented with PZA during the first 2 months of

therapy has a success rate greater than 95% and a rate

of adverse events of less than 2%.

What are the special considerations of
therapy for the children with pulmonary TB?

First, children develop tuberculosis disease as an

immediate complication of the primary infection, with

relatively small numbers of mycobacteria, thus they are

not considered to be infectious in primary TB.

Second, the pharmacokinetics of antituberculosis drugs

differs between children and adults.26 Children tolerate

larger doses per kilogram of body weight and have fewer

adverse reactions. Malnourished children have higher

rates of hepatotoxicity. Studies have shown that when

children taking antituberculosis therapy develop

hepatitis, infectious agents are frequently found.

Monitoring of liver function is not necessary in children

undergoing anti-TB treatment unless they have

underlying liver diseases or are taking hepatotoxic drugs

such as anticonvulsant medications.

Ethambutol was not used regularly in children because

of fears of the side-effects of optic neuritis and colour

blindness. However, eye toxicity with EMB is rare in

children. There should be no hesitation to use EMB

when it is indicated, in such patients with possible INH

or RIF resistance.13,20,27

Routine daily pyridoxine is not required but should be

given to patients at higher risk of peripheral neuropathy,

that is, those with diabetes mellitus, chronic renal failure,

alcohol dependency or malnourishment and those who

are HIV-positive.20,24,25
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