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FOREWORD 
 
Tuberculosis (TB) remains a major health problem in our country. The 
National Tuberculosis Programme (NTP) since its inception in 1962, has 
emphasised on diagnosis and treatment of adult sputum positive cases 
primarily to interrupt the transmission of infection. So far, no specific 
guidelines have been formulated for diagnosis and treatment of tuberculosis in 
children. 
 
The health and social scenario has vastly changed since 1962. Most families 
now-a-days adopt one or two child norms, with the consequent pressure to 
ensure health and survival of children. In medical prac tice, TB in children is 
often encountered and it has the potential to kill or cripple if not diagnosed 
early. Due to obscure and varied clinical presentations, childhood TB poses 
unique diagnostic and therapeutic challenges to medical practitioners. This 
booklet is prepared to provide a ready reference to doctors to diagnose, treat 
and prevent tuberculosis in children. In addition, it presents brief chapters on 
epidemiology, etiology and pathogenesis of childhood TB. The role of BCG 
vaccination has also been addressed. 
 
We hope this will serve as a ready reference for medical professionals in our 
endeavour to fight tuberculosis in children and contribute towards the 
objective of National Health Policy to promote child survival and adoption of 
small family norm. 
 

  

 
  
Bangalore P.JAGOTA 
Date:  April 1998 Director 
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CHILDHOOD TUBERCULOSIS 
 
Introduction 
 
Tuberculosis (TB) is one of the main causes of mortality and morbidity 
in the developing countries. Mostly, patients of TB are adults in their 
productive age group. Though TB among children is not considered as 
a public health problem, it would be improper to lose sight of serious 
forms of TB like tuberculous meningitis (TBM) and miliary TB which 
affect mostly children, more so the infants. 
 
TB is an infectious disease and is transmitted to children, from adult 
sputum positive pulmonary TB cases excreting tubercle bacilli. In our 
country, about one million new adult cases of smear positive TB occur 
every year. Of these, only one third are being detected and about half of 
these complete the prescribed course of treatment. As such, control of 
TB in children will remain elusive unless smear positive adult cases are 
detected and properly treated. 
 
Though chemotherapy is now capable of curing TB in almost all 
patients complying with prescribed period of treatment, the diagnosis 
of TB in children poses a real challenge to medical professionals. 
 
This document is intended to present, in brief the guidelines on 
diagnosis and treatment, information on epidemiology of childhood 
TB, Standard tuberculin test and its interpretation and lastly the role of 
BCG vaccination and chemoprophylaxis. 
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EPIDEMIOLOGY OF 
TUBERCULOSIS IN CHILDREN 

 
The extent of TB problem in children is influenced by factors like 
nutritional status of the children, socio-economic conditions of their 
families and above all, the prevalence of bacillary cases in the 
community excreting tubercle bacilli in their sputum. Therefore, the 
prevalence of tuberculous infection in children is an indicator of the 
extent of TB problem in a community. It has been found to vary from 
place to place and rates of 5 to 10% in the paediatric age group have 
been reported in various tuberculin surveys conducted across the 
country. Prevalence rates increase with age, being the lowest in 0 to 4 
years. Annual risk (incidence) of infection (ARI) defined as the 
probability of acquiring new infection during the course of a year, is 
derived from the prevalence data obtained through tuberculin surveys 
and reflects the epidemiological situation of TB in a community. ARI 
rates have been observed to vary between 1 to 2.5% in different parts of 
the country 
 
The precise estimates of the magnitude of TB disease in children are 
difficult to obtain. Very little information can be drawn from hospital 
records since symptoms of the disease are neither specific nor pressing 
enough to seek relief. More often, diagnosis of TB among children is 
made on an empirical basis without objectivity. Objective diagnosis 
should be based on several criteria like history, clinical examination, 
investigations like tuberculin test, chest X-ray and histopathological 
examination. Since obtaining sputum specimens from children is 
difficult, bacteriological confirmation is very infrequent. 
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Moreover, the availability of health facilities varies from place to place. 
Therefore, very little reliable information can be obtained from such 
data. 
 
Since radiological and bacteriological examination of children below 5 
years is operationally difficult, most of the community based surveys 
exclude children below 5 years of age and no authentic information on 
prevalence of pulmonary tuberculosis in this age group is available. 
However in rural areas of Bangalore district2, prevalence rate of 
pulmonary TB among children (5-14 years) was observed to be 0.3% 
i.e., one-sixth of that in adults. The prevalence of bacillary disease was 
observed to be 0.1%. Almost similar rates were obtained in the 
Chingleput rural area3. In the longitudinal survey carried out in rural 
areas of Bangalore, the population upto 20 years of age contributed 
only 7% of the total TB cases4. The incidence of the disease was 
observed to be half of that in adults. A higher incidence of the disease 
has been observed among infected children especially with larger 
tuberculin reactions of 20 mm or more2, compared to uninfected 
children. Infected children in the age group of 0-4 years have been 
found to be the most vulnerable group. The risk is highest in the 
immediate period following infection. Extrapulmonary TB in the form 
of TB lymphadenitis, pleurisy, TBM, joint/bone tuberculosis, etc., are 
also encountered in children about which no authentic information is 
available. 
 
Little is known about TB mortality rates in children. However, crude 
mortality rates have been reported to be higher in the infected group of 
children especially under 5 years of age compared to non-infected 
children2. 
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Since majority of children suffer from non-infectious forms of TB, it 
has a limited impact on the overall epidemiological situation in the 
community. As such no specific programme of case-finding and 
treatment has been recommended under the present National 
Tuberculosis Programme (NTP). Since a significant proportion of the 
children getting admitted in the paediatric hospitals are reported to be 
suffering from TB, the children with symptoms suggestive of TB must 
be screened at clinics, hospitals and general health institutions and if 
diagnosed, must be treated adequately. 
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ETIOLOGY AND PATHOGENESIS 

 
The chief causative agent of TB in human beings is Mycobacterium 
tuberculosis. It is an air-borne infection transmitted to susceptible 
population when patients suffering from TB discharge bacilli (i.e., 
smear positive pulmonary TB) in their sputum during coughing or 
sneezing. Infection in childhood is usually acquired through inhalation 
of tubercle bacilli spread by adult infectious cases. Therefore, the portal 
of entry is invariably the lungs and as few as 1-5 bacilli are capable of 
causing infection and disease. Disease due to Mycobacterium bovis is 
rare in our country because of the practice of boiling/ pasteurisation of 
milk before consumption. 
 
When children are exposed to contagion from a source of infection, a 
high proportion of them get infected with tubercle bacillus. The first 
infection is known as primary infection. Only in 5-10% of the infected 
children, infection progresses to disease and they can develop signs of 
the disease in lungs, lymphnodes, meninges, bones or spinal column 
during their life time. 
 
The primary infection can occur anywhere in the lungs, the bacilli 
begin to multiply and some are carried through the lymphatics to the 
nearest lymphnodes. The primary focus, the regional lymphnodes and 
the intervening lymphangitis together constitute the primary complex. 
The natural defence mechanisms become active in about 6-8 weeks and 
in most instances are able to contain the bacilli. Complete healing 
ensues even though a few bacilli may become dormant in these healed 
lesions. They may become active after many years in the event 
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of impaired host immunity. In a few instances, primary infection is not 
contained and the disease becomes progressive involving adjacent 
structures. This is called progressive primary disease. Post primary 
disease in the lungs and other organs is caused either by endogenous 
reactivation of the dormant bacilli or by exogenous reinfection. 
 
In the previously unexposed individual, at the site of bacillary 
implantation, initially a non-specific inflammatory response with 
polymorphonuclear infiltration occurs. This is followed by infiltration 
with monocytes and epitheloid cells. Macrophage infiltration continues 
in the 2nd week and thereafter caseation begins in the centre and the 
tubercle continues to enlarge. In most instances, healing occurs by 
fibrosis and calcification. The calcification may disappear by 
resorption. Similar changes occur in the lymphnodes and distant 
seedlings. In a few cases, the lesion continues to progress giving rise to 
symptoms and clinical signs depending upon the site of involvement. 
The development of clinical manifestations is dependent on extension 
of primary focus, development of regional adenitis or of 
haematogenous seedlings in distant organs. In majority of the cases, the 
primary focus is sub-pleural in nature and some of them may rupture 
into the pleural cavity leading to pleural effusion. Occasionally, 
effusion becomes purulent forming an empyema. Sometimes, the 
enlarging lesion ruptures into an adjoining bronchus and a primary 
cavity is formed. 
 
A progressive lesion in regional nodes may erode an adjoining 
bronchus and the contents of the nodes may be extruded into its lumen 
leading to either complete obstruction with collapse of the distal 
portion of the 
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lung or partial obstruction resulting in hyperinflation of the distal 
portion of the lung i.e., obstructive emphysema. 
 
More often, aspiration of caseous material into the lung distal to the 
point of erosion leads to consolidation. Broncho-pneumonia follows in 
a few cases. Bronchiectasis may sometimes occur in an area of 
collapse. Rarely, the nodes may rupture into the wall of pericardium 
leading to pericardial effusion. 
 
During the formation of primary complex, bacilli are disseminated 
through blood stream (stage of bacillemia) to distant parts of the body 
like subapical area of lungs, brain, bones or kidney. Most of these 
lesions also heal like the primary complex. Sometimes, when a 
subcortical tubercle ruptures into the subarachnoid space, TBM 
follows. In some, a caseous node ruptures into a blood vessel and large 
number of tubercle bacilli may be disseminated into different parts of 
the body causing miliary TB. It may be more so in situations where the 
host resistance is suppressed, for example, intercurrent infections like 
measles or whooping cough and in case of malnutrition. TBM and 
miliary TB most often occur within 2 years after infection. Bone and 
joint TB usually develop much later and renal lesions may appear still 
later. 
 
The younger the child at the time of first infection, the greater are the 
chances of it progressing into disease. Higher the age at which the 
primary infection occurs, the risk of dissemination reduces and the 
disease tends to be more localised in the lungs. 
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DIAGNOSIS OF 
CHILDHOOD TUBERCULOSIS 

 
TB can affect any system of the body. In addition, it can also manifest 
as a generalized disease, specially in children and immuno-
compromised hosts. Because of this, clinical manifestations in children 
due to TB can vary from general constitutional symptoms and signs to 
any other symptom complexes related to the particular organs affected, 
e.g., meningeal symptoms and signs in TBM. 
 
Children with TB do not often have the symptoms commonly 
associated with pulmonary TB in adults. Cough is not a prominent 
feature and haemoptysis is very rare. Bacterial isolation in children is 
very difficult unlike in adults because the disease is frequently 
asymptormatic and paucibacillary. 
 
Primarily, diagnosis of childhood TB is based on a very high index of 
suspicion and a subsequent detailed clinical and laboratory evaluation. 
It is relevant here to mention that TB among children is often 
overdiagnosed and leads to avoidable unnecessary treatment. 
 
In this connection, it is necessary to diagnose TB on a more objective 
and a firm basis. 
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History 
 
Detailed history of complaints should be elicited from the parents. 
Following symptom complexes are some of the examples: 
 
1. Failure to gain weight or loss of weight over 2 to 3 months and 

sometimes intermittent fever.  
2. Sudden ‘onset of fever’ sometimes with erythema nodosum or 

phylctenular conjunctivitis.  
3. Failure to gain weight with respiratory wheeze and sometimes 

cough.  
4. Acute febrile illness with pleural pain.  
5. Abdominal swelling with ascites.  
6. A hard painless abdominal mass.  
7. Onset of limping or painful swelling in a joint.  
8. A painless firm swelling of superficial lymphnodes with smaller 

satellite nodes with or without ulcers, frequently in the neck.  
9. A child with painless haematuria or sterile pyuria.  
10. Chronic diarrhoea.  
11. Spinal deformity/stiff spine.  
12. Discharging sinus/ ulcer nearer any joint.  
13. Headache and irritability. 
 
History of contact with a TB case, especially a sputum positive case is 
of great corroborative significance. This may be either within the 
family or outside. 
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Immunization status including BCG of the child should be ascertained. 
Time of BCG vaccination and evidence of BCG scar should be looked 
into. Even though BCG vaccination does not confer protection against 
infection with tubercle bacilli, it has a definite role in preventing the 
serious forms of TB, like military and meningeal TB. History of 
measles in the recent past in children and a delayed recovery from the 
same should be elicited. 
 
Clinical Examination 
 
A detailed clinical examination of the child should be carried out. 
Clinical examination of the chest often reveals little. In addition, the 
child should be examined for any evidence of malnutrition, as 
malnutrition and TB go together in our set up. The child should be 
examined for evidence of hypersensitivity phenomena like erythema 
nodosum or phylctenular conjunctivitis. 
 
Investigations  
 
1. Tuberculin Test 
 
Tuberculin test has a definite role in the diagnosis of childhood 
tuberculosis. For clinical purposes, Mantoux intradermal method using 
1TU RT23 PPD with Tween 80 is employed as one of the diagnostic 
tools. In children, an induration of 10 mm. and more between 48-96 
hours after the test is considered as significant indicating infection with 
human tubercle bacilli. Strong tuberculin sensitivity though does not 
indicate the active disease, it does indicate that the child has had a 
primary tuberculous infection. Similarly, a weak reaction or absence of
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reaction does not exclude tuberculosis specially in young malnourished 
or very ill children and those with other intercurrent infections. 
 
2. Radiology 
 
Radiological examination of the chest and any other affected area is an 
important investigation in the diagnosis of childhood TB. Evidence of 
enlarged mediastinal, hilar lymphnodes, primary focus or small round 
lesions, segmental lesions, lung collapse and obstructive air trapping 
may be observed in a chest X-ray. Any of these changes may be present 
in a child who is not very ill and there may be marked dissociation 
between extensive pulmonary shadows and the child’s physical 
condition. Evidence of pleural effusion or miliary shadows may be 
present. Cavitation in childhood TB is very uncommon. 
 
3. Bacteriological Investigation 
 
As earlier stated, bacteriological yield of Acid Fast Bacilli (AFB) from 
biological specimens is infrequent. Children usually swallow their 
sputum but sometimes they can be persuaded to produce sputum for 
examination specially in those above 6 years. In children below 6 years, 
examination of gastric lavage or laryngeal swab for AFB may be 
helpful. For this, specimens should be subjected for culture 
examination, which may not be possible in all the situations. In spite of 
all these, besides delay, culture positivity rate may range from 12% to 
25% only. Tubercle bacilli may also be recovered from or seen in direct 
smears from pus, lymphnode or subcutaneous abscesses, pleural or 
ascitic fluid, synovial fluid, CSF and urine. 
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4. The Erythrocyte Sedimentation Rate (ESR) 
 
This investigation has always been given a lot of prominence in the 
diagnosis of TB. But it is not a specific test for TB and should be 
regarded more as a general indication of the state of health, i.e., 
non-specific indicator of corroborative value. 
 
5. Histopathological Diagnosis 
 
This should be undertaken whenever possible specially in cases of 
suspected tuberculous lymphadenitis. Fine Needle Aspiration Cytology 
(FNAC) may be preferred over lymphnode biopsy whenever a good 
cytology laboratory facility is available, as the test is very simple and 
inexpensive. FNAC has a sensitivity of 80% only. If negative by 
FNAC, open biopsy should be resorted to. 
 
6. Newer Diagnostic Tests 
 
New diagnostic tools like Enzyme Linked Immunosorbent Assay 
(ELISA) for TB antigen and Polymerase Chain Reaction (PCR) are 
being available for the diagnosis of various kinds of childhood TB 
which are mainly paucibacillary in nature. ELISA test for tubercular 
antigen and antibodies have the limitation of low sensitivity and 
specificity. 
 
It is very well established that there is no single specific test to 
diagnose childhood TB, with the intention of arriving at a diagnosis on 
objective basis. A battery of tests/criteria may have to be taken into 
consideration. A scoring system is generally adopted to arrive at a 
diagnosis5 . 
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The scoring system being adopted in our set-up is mentioned below 
(table), which can be used depending on the situation available. 

 
 
After allotting score for each criteria in a child and its total sum, the 
score should be interpreted as follows: 

Sl. 
No. 

Criteria Score 

1 Presence of AFB (by smear/culture) + 3 

2 Tubercular granuloma on histopathology + 3 

3 Non-specific granuloma + 1 

4 Positive tuberculin test more than 15 mm + 3 

5 Positive tuberculin test between 7-14 mm  + 2 

6 History of contact with sputum positive case + 2 
7 History of contact with tuberculosis  + 1 
  (Sputum negative)  

8 Suggestive X-ray  + 2 
9 Non-specific X-ray + 1 

10 Malnutrition grade III & IV + 2 

11 Malnutrition grade II & I + 1 

12 Suggestive physical examination + 2 

13 Compatible physical examination + 1 

14 BCG in the recent past (within last 2 years) - 1 

15 Less than 2 years of age + 1 

16 History of measles in the last 6 months + 1 
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1 to 2 TB unlikely 
3 to 4 TB possible, requires further investigation 
5 to 6 TB probable, ancillary investigation may  

 justify treatment 
7 or more TB unquestionable 

 
Differential Diagnosis 
 
In a child where index of suspicion (TB) is high, the following clinical 
situations should be kept in view as differential diagnosis and the same 
may be ruled out before arriving at a final diagnosis: 
 
1. Slow onset of enteric fever can mimic tuberculosis in children. 

 
2. Chronic suppurative lung diseases like lung abscess, 

bronchiectasis etc., may be mistaken for tuberculosis in children 
 
3. Malaria and tuberculosis may be mistaken for each other and may 

co-exist in the child. 
 
4. Lymphomas can resemble tuberculosis in children or it may 

co-exist. 
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THE TUBERCULIN TEST 

 
The tuberculin test is a skin test employed primarily to identify persons 
infected with Mycobactorium tuberculosis, by eliciting the delayed type 
of hypersensitivity to tuberculin. It is used by clinicians as a diagnostic 
aid and by epidemiologists for computing risk of infection. 
 
The standard tuberculin test6 is performed by intradermal injection 
of 0.1 ml (1 tuberculin unit) of PPD RT23 with Tween 80 on the 
mid-volar aspect of forearm. The test should be performed using only 
specially designed 1 ml tuberculin syringe with demarcations of 
one-hundredth of a millimeter fitted with a 26 gauge needle having a 
20o bevel and 1/2 inch in length. The test should be performed by 
trained worker and a satisfactorily performed test should raise a 
uniform pale weal with pits and well demarcated margins. Higher 
strength tuberculin should not be used since it increases the probability 
of a false positive reaction. 
 
The standard tuberculin can be procured from BCG Laboratory, 
Guindy, Madras. It should be stored at 2-4oC and can be used upto one 
year after the date of manufacture. Since tuberculin is sensitive to heat 
and direct sunlight, the test should be performed in a shady and cool 
place. 
 
Reading of the test should be done between 48-96 hours in good light 
by palpating the test spot with forefinger. The maximum transverse 
diameter of induration is made out and read using a transparent scale 
marked in millimeters. 
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Interpretation of the test depends on the purpose for which it is 
intended. If a tuberculin survey has been done in the area in recent past 
and the level of demarcation for separating the infected from uninfected 
identified, this demarcation level is useful for assessing the infection 
status of a child without BCG scar. 
 
In case the test is performed as a screening tool for TB as in clinical 
practice, a reaction size of 10 mm may be considered as a positive 
indication to perform further investigations. However, larger the 
reaction size, greater is its possibility of reaction due to infection with 
Mycobacterium tuberculosis. If chemoprophylaxis is intended to be 
initiated on the basis of test result, a higher reaction size of 15 mm and 
more should be considered as positive. 
 
Tuberculin test among persons previously vaccinated with BCG is 
difficult to interpret. However, the mean size of post vaccination 
reactions are smaller than those among tuberculous cases. 
 
It should be kept in mind that the test may be negative even in the 
presence of infection among children suffering from malnutrition, acute 
infectious diseases, severe forms of TB and Human-Immunodeficiency 
Virus (HIV) infection or during steroid therapy. 
 
On repeating tuberculin test in an individual within 18 months of the 
first test, there is a possibility of boosting of reaction due to earlier 
effect of tuberculin testing leading to difficulty in interpretation of the 
tests. However, in the event of an unsatisfactory tuberculin test, it may 
be repeated within a week. 
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BCG Test 
 
In the event of a negative tuberculin test, some paediatricians advocate 
vaccination of the child with BCG with the same dose as given during 
actual vaccination and observing the local reaction in order to establish 
the presence of infection with tubercle bacilli. However, the number of 
live bacilli in a single dose of BCG vaccine is highly variable and what 
constitutes a positive test has not been standardised. Therefore, BCG 
test is a highly non-specific test and is not suggested to be employed for 
identifying the infection status of a child. 
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TREATMENT OF TUBERCULOSIS 

IN CHILDREN 
 
 
For a very long time, there were no controlled clinical trials aimed at 
the formulation of appropriate short course chemotherapeutic regimen 
for the management of tuberculosis in children. Recently, data in 
support of the use of Short Course Chemotherapy (SCC) in children is 
getting accumulated. 
 
Once a diagnosis of TB is made in children, they should be treated 
effectively with proper combination of drugs and dosages. If they are 
not treated in time, many of them may progress to severe forms of TB 
like TBM and miliary TB which has a very high morbidity and 
mortality rates. In situations where diagnosis is in doubt, treatment 
should be withheld till it is established. Therapeutic trial of 
antitubercular drugs should be avoided as far as possible except in 
inevitable situations like suspected TBM. The cardinal principles of 
chemotherapy practiced while treating pulmonary TB in adults hold 
good in general even while treating children and only standard 
regimens of specific durations are to be used. 
 
Treatment of adult sputum positive cases is very important in 
preventing TB in children and has to be ensured in order to cut the 
chain of transmission. 
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Anti TB Drugs 
 
The drugs used in the treatment of TB in children are as follows: 
 
(1) Isoniazid: (H) (4) Pyrazinamide: (Z) 
(2) Streptomycin: (S) (5) Ethambutol: (E) 
(3) Rifampicin: (R) (6) Thioacetazone: (T) 
 
1. Isoniazid (INH) 
 
Isoniazid is the most potent, effective, least toxic and an inexpensive 
drug. Pharmacokinetic studies in children have shown that plasma and 
serum levels are frequently 50 to 100 times more than the minimal 
inhibitory concentration (MIC) required when oral doses of 5 
mg/kg/day are used. At this dose, drug gets well distributed in body 
fluids and tissues. Hepatotoxicity is rare in children. Neurotoxicity and 
other adverse effects are also uncommon in children. Based on these 
observations, 5 mg/kg/day of INH is recommended7&8. 
 
2. Streptomycin (SM) 
 
Streptomycin is bactericidal against rapidly multiplying bacilli and 
penetrates meninges when inflamed. SM cannot be given orally as it is 
not absorbed through gastro -intestinal tract. If proper doses are used 
and given for a limited period of 2 to 3 months, ototoxicity and 
nephrotoxicity are uncommon. The usual dose of SM is 15-20 
mg/kg/day (maximum of 1 gm daily) given intramuscularly7. 
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3. Rifampicin (RMP) 

Rifampicin is a bactericidal drug which acts with increased rapidity. 
The recommended dose of RMP is 10 mg/kg/day (maximum dose - 600 
mg)7&8. Hepatotoxicity due to RMP or RMP & INH in children is less 
than 3%. Body fluids including urine are rendered red which is 
harmless. 

4. Pyrazinamide (PZA) 

Pyrazinamide principally acts on intracellular bacilli in an acidic PH. 
There are no pharmacokinetic data available with reference to the use 
of PZA in children. CSF levels as achieved by PZA are almost identical 
to serum levels. Recommended dose is 35 mg/kg/day7. 

5. Ethambutol (EMB) 

Ethambutol is a bacteriostatic drug and has a propensity to produce 
retrobulbar neuritis. As children may not be able to perceive early 
reversible eye changes, it is contraindicated in children below 6 years. 
It is administered in the dose of 25 mg/kg/day for first 2 months 
followed by 15 mg/kg/day7. 

6. Thioacetazone (T) 

Thioacetazone is still being used in our country to treat cases of 
tuberculosis along with other drugs. The recommended dose in children 
is 4 mg/kg/day (maximum dose is 150 mg/day)7. 

Chemotherapy of Tuberculosis 

For children who are suffering from primary TB, either hilar 
adenopathy or parenchymal disease, a 6-month regimen of INH, RMP, 
PZA with or without SM or EMB depending on the age for 2 months 
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followed by 4 months of INH and RMP is recommended (table 1). In 
our country, 4th drug in the form of SM or EMB has to be included in 
view of high initial drug resistance. 
 
For tuberculous lymphadenitis cases, the treatment is same as for 
parenchymal pulmonary TB. 
 

Table 1 

2HRZ/4HR 
2EHRZ/4HR  
 
 
  S 

For Primary TB and TB Lymphadenitis 

2EHRZ/ 10 HR 
 
           
  S  

TBM and miliary TB and disseminated TB 
along with steriods 

9HR Primary complex without any other systematic 
complication 

2STH/10TH Wherever short course chemotherapy is not 
available 

 
Tuberculous Meningitis and Miliary Tuberculosis 
 
Three or four drugs are used in the initial intensive phase which is for a 
period of 2 months followed by two drugs for the remaining period of 
10 months. The regimen is as follows: 
 
2SHRZ / 10HR 
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SM can be replaced by EMB if age permits and if monitoring of eye 
toxicity is possible. Steroids are given in the dose of 1 mg/kg body 
weight in all cases of TBM for 4 to 6 weeks. 
 

Disseminated Tuberculosis  

(including miliary tuberculosis) 

 
The same drug regimen: 2SHRZ / 10HR is recommended in this 
situation also. Steroids are indicated in very ill patients. 
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CHEMOPROPHYLAXIS 

 
As a routine, chemoprophylaxis9&10 for TB has not been recommended 
on a programme basis. But, it has a definite role on an individual basis 
depending upon the risk to which the child is subjected. 
 
Chemoprophylaxis can be classified as primary and secondary. The 
former is resorted to before the child /individual gets infected with 
tubercle bacilli and the latter is given in a situation where the child 
/individual is already infected, with the intention of preventing the 
breakdown into disease. 
 
The regimen followed for chemoprophylaxis is Isonicotnic acid 
hydrazide (INH) administered orally at the rate of 5 mg/kg/day for a 
period of 6 to 12 months. 
 
New borns and children below the age of 6 years who are 
asymptomatic and exposed to smear positive pulmonary tuberculosis 
cases can be considered for chemoprophylaxis on an individual basis. 
While doing so, it is imperative to exclude the active disease in them, in 
which case regular treatment may have to be resorted to. 
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BCG VACCINATION 

 
BCG vaccine named after Calmette and Guerin who first prepared it, is 
a live vaccine containing bovine tubercle bacilli, attenuated by repeated 
cultures. Different sub-strains of BCG are used for mass production in 
different parts of the world. BCG (Danish strain 1331) is now available 
in freeze-dried form which has better keeping quality and can be 
procured from BCG Laboratory, Guindy in Madras. 
 
Role of BCG Vaccination 
 
Various trials across the world have shown varying degrees of efficacy 
with BCG vaccine ranging from zero to 80 percent11. Some of the 
factors which may be responsible for this variability are: 
 
(i) differences in technique of preparation of the vaccine in different 
laboratories, from the original BCG strain leading to changes in the 
characteristics of the vaccine strains; 
 
(ii) infection caused by environmental mycobacteria in the community; 
 
(iii) variation in virulence of pathogenic organisms; 
 
(iv) racial variations in host immune response. 
 
In the TB prevention trial3 at Chingleput, no protection against 
bacillary pulmonary TB was observed during 7 ½  years of follow-up. 
For such a result, a high prevalence of infection with non-specific 
mycobacteria to the extent of 90% among those 15 years or older 
masking the protective efficacy of BCG, has been hypothesised to be 
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one of the responsible factors, besides the low virulent character of 
tubercle bacilli. However, the protective effect of BCG vaccine against 
childhood form of TB was not studied in this trial. 
 
BCG vaccination leads to activation of the cell-mediated immune 
response in the host, that checks haematogenous dissemination 
(bacillemia) of tubercle bacilli from the site of implantation in the lung 
and localises its activity. Thus, fatal forms of tuberculosis like 
meningeal and miliary disease are prevented as a result of BCG 
vaccination. Vaccine trials in Bangkok12 and among UK born children 
of Indian origin3 suggest protection against childhood forms of TB. A 
significant rise in incidence of TB among children has been observed 
after discontinuation of BCG vaccination programme in some of the 
developed countries. Therefore, BCG vaccination of children is 
recommended to be continued. 
 
BCG Vaccination Policy in India14 
 
In India, BCG is given as a part of universal immunisation programme. 
A single dose of 0.05 ml after reconstitution is recommended to be 
injected intradermally at the insertion of deltoid muscle in upper arm 
using a tuberculin syringe and needle. The vaccination should be given 
immediately after birth in the urban areas. In rural areas, it is given 
between 3-9 months of age at the time of giving any of the three DPT 
doses. 
 
The vaccine can be stored at 2-8oC upto 3 months and for longer 
storage, it should be kept at –20oC. It should be transported to the 
periphery in vaccine carriers and protected from light. The diluent  
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should also be stored at 2-8oC. Freeze dried vaccine should not be 
opened without covering the neck with a plastic sheet as rush of air 
results in blowing out part of the vaccine powder. Reconstituted 
vaccine should be used within one hour. 
 
BCG normally produces a small axillary or cervical lymphadenopathy 
and a local skin lesion which heals without treatment in 2 to 3 months. 
 
Complications 
 
Abscess may occur when injection is given sub-cutaneous rather than 
intradermal. Lymphadenitis may occur in axilla or cervical region with 
pain, adherence to skin, suppuration and drainage through a fistula. 
Normally, no treatment is required. If suppuration occurs, local 
dressing and aspiration with a needle may be performed. In case of 
severe local ulceration or abscess, oral erythromycin for two weeks is 
effective. In case of lymph node enlargement of more than 2 cms in 
size, INH and Rifampicin may be given for 6 months. 
 
Contra-Indication 
 
Symptomatic  HIV  infection  is   the  only  contraindication  to BCG 
vaccination. 
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HIV INFECTION AND 

TUBERCULOSIS IN CHILDREN 
 
Human Immunodeficiency Virus (HIV) infection is the cause of AIDS 
(Acquired Immunodeficiency Syndrome) in adults and children. HIV 
infection destroys the immune system of the body, especially the 
lymphocytes. As a result of this, patients with HIV/AIDS are more 
susceptible to different kinds of infection including tuberculosis. 
 
In 1995, about one third of 17 million HIV infected persons worldwide 
were also co-infected with Mycobacterium tuberculosis. HIV increases 
the person’s susceptibility to infection with Mycobacterium 
tuberculosis. In a person infected with Mycobacterium tuberculosis, 
HIV is a potent cause of progression of tuberculosis infection to 
disease. 
 
As in adults, the natural history of TB in child infected with HIV 
depends on the stage of disease. Early in HIV infection, when 
immunity is good, signs of TB are similar to those in a child without 
HIV infection. As HIV infection progresses and immunity declines, 
dissemination of TB becomes more common. 
 
Diagnosis of TB in Children with HIV 
 
As in children who are HIV negative, the diagnosis of TB in children 
with HIV positivity is nearly always presumptive. A scoring system 
may be adopted to diagnose cases of TB in children (Refer Chapter 4). 
HIV makes the diagnosis of TB in children even more difficult than  
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usual because several HIV related diseases mimicking TB may be 
present. Interpretation of tuberculin test is also unreliable in children 
with HIV positivity. 
 
Management of TB in Children with HIV Positive Status  
 
HIV positive children with TB can be managed effectively using the 
same regimens as used in managing children who are HIV negative, but 
suffering from TB. Thioacetazone is associated with a high risk of 
severe and sometimes fatal skin reaction in HIV infected individuals & 
therefore should be avoided completely. 
 
In children with HIV infection, there will be a rapid progression from a 
tuberculous infection to active TB disease. It is recommended to give 
INH chemoprophylaxis for 12 months in children who are dually 
infected i.e., HIV infected and tuberculin positive. 
 
Lastly, wherever SCC drugs are not available, standard regimen i.e, 
INH + SM + Ethambutol for 2 months followed by 10 months of INH 
and Ethambutol is recommended. Utmost care should be observed in 
sterilizing needles while injecting Streptomycin, as this could be one of 
the sources of HIV infection if proper care is not taken. 
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