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Background: Childhood tuberculosis is treated with multiple regimens for different clinical
manifestations. World Health Organization has suggested a category-based treatment of
tuberculosis that focuses on adult type of illness. To include children as DOTSbeneficiaries, there
is a need to assess the feasibility of classification and treatment of various types of childhood
tuberculosis in different categories. Methods: The study was conducted in the Pediatric
Tuberculosis(TB) Clinic of atertiary care hospital in North India. All childrenregisteredinthe TB
clinic were classified in four categories, similar to the categorization in World Health
Organization’s guidelines for treatment of tuberculosis in adults. All children with freshly
diagnosed serious form of tuberculosis were included in category |. Category I included patients
who had treatment failure, had interrupted treatment, relapse cases and those who wer e suspected
to have drug resistant tubercul osis. Patientswith primary pulmonary complex (PPC), single lymph
node tuberculosis, minimal pleural effusion and isolated skin tuberculosis were included in
category 1ll. Category IV included patients who did not improve or deteriorated despite
administration of 5 drugs (as per Category Il) for at least 2 months. Results: A total of 459
patients were started on antituberculosis drugs and were available for analysis. Pulmonary
tuberculosis was the commonest followed by lymph node tuberculosis. |dentification of AFB was
possibleonlyin 52 (11 %) of the patients and was more commonly seen in lymph node tubercul osis.
The mean age of the children was 93 months and sex distribution was almost equal. 323 patients
werein category |, 12 in category |1, 120 in category |11 and 4 in category 1V. 365 (80%) children
completed the treatment. Of these, 302 (82.7%) were cured with the primary regimen assigned to
them in the beginning, 54 (14.8%) required extension of treatment for 3 months and 9 (2.5%)
patients required change in the treatment regimen. Side effect in form of hepatotoxicity was
observed in 12 (2.6%) patients and was significantly morein patientswho wer e getting category 1V
treatment. Conclusion: It is feasible to classify and manage various types of tuberculosis in
childrenin different categoriessimilar to WHO guidelinesfor adult tubercul osis.

Key words: Childhood tuberculosis; Short course chemotherapy; Tuberculosiscontrol program;
DOTS.

Tuberculosis in children is an important ~ professional  bodies  have

published

causeof morbidity. Diagnosisisoftendifficult
and is based on indirect evidence of infection
due to Mycobacterium tuberculosis(l).
Clinical symptomsarevaried and non-specific
due to varied clinica manifestations. For
treatment, multiple regimens for different
clinical manifestations are in use. Various
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standardized treatment of various types of
tuberculosis in children according to clinical
manifestation(2-5). World Heath Organi-
zation has suggested a category-based
treatment of tuberculosis(6). This categori-
zationfocuseson adult typeof tuberculosisand
doesnot definevarioustypesof tuberculosisin
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children. DOTS strategy aims at treatment of
adult patients, particularly, to prevent spread of
infection. While tuberculosis in children may
not contribute significantly to spread of
infection in the community, it remains an
important cause of morbidity and mortality.
Therefore, it would be desirable to include
children asbeneficiariesof theDOTSstrategy.

We conducted a study to evaluate the
feasibility of classification and treatment of
varioustypesof tuberculosisinchildreninline
withtheexisting World Health Organization's
proposed DOT S strategy for adults.

Subjectsand M ethods

The study was carried out in Pediatric
Tuberculosis(TB) Clinic of All Indialnstitute
of Medical Sciences, atertiary care hospital in
north India. In our hospital, children with
diagnosisof tubercul osisor strongly suspected
to be suffering from tuberculosis in Pediatric
general out patient services(OPD) arereferred
to Pediatric Tuberculosis Clinic for opinion
and further treatment. All the children
registeredintheclinic are subjected to detailed
history, physical examination and investiga-
tions (if not done before referral). The
diagnosisismade onthebasisof protocol being
followed in the clinic. Those who attend the
clinic for second opinion are referred back to
their primary care facilities. Those judged not
to have tuberculosis are sent back to Pediatric
OPD for further management. Children with
definite tuberculosis attend the clinic every 4
weeks.

All childrenregisteredinthe TB clinicfrom
January 2000 to June 2002 were classified
into four categories as per Table I. The
categorization was based on World Health
Organization’ s guidelinesfor the treatment of
tuberculosisinadults(6). All freshly diagnosed
serious cases of tuberculosiswereincluded in
category |. In addition, patients with joint
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tuberculosis were also included in category |,
because it may have long-term sequlae, if
treated inadequately producing handicaps
later in life. Children who received full
antituberculosis treatment in past and were
declared cured and presented again with
tuberculosis disease (relapse cases) were
included in category Il. Patients who were
diagnosed to have tuberculosisin the past and
received irregular treatment for the same
without improvement or deteriorated
(suspected resistance) were also placed in
category I1. A child who failed to respond or
deteriorated (clinical/ radiographic evidence+
bacteriology) after 12 weeksof intensive phase
with good compliance was defined as
treatment failure and placed in category II.
Patients who interrupted treatment for two
monthsor more, and returned with active TB as
judged on clinical and radiol ogical assessment
(treatment after interruption) were also
classifiedin category I1. Patientswith primary
pulmonary complex (PPC), singlelymph node
tuberculosis, minimal pleural effusion and
isolated skin tuberculosis were included in
category Ill. Category IV included patients
who did not improve or deteriorated despite
administration of 5 drugs (as per category |1)
for at least 2 months.

Diagnosis of pulmonary tuberculosis was
based on clinical presentation (including
family history), abnormal chest X-ray (CXR)
film with positive Mantoux test (using 5 TU
PPD-S) or non-clearance of CXR after acourse
of antibiotics. Depending on the CXR picture,
a diagnosis of primary pulmonary complex
(PPC), progressive primary disease (PPD),
cavitatory tuberculosisor pleural effusionwas
made. The diagnosis of lymph node
tuberculosis (TBL) was based on findings of
fine needle aspiration cytology (FNAC)(7).
Abdominal tuberculosis was diagnosed with
abnormal ultrasonography/ barium studiesand
positive Mantoux test or abdominal lymph
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TABLE I-Clinical Categoriesand Clinical Conditionsin Children.

Categories Suggested by Suggested conditions Suggested
WHO for adults inchildren regimens
 Category | ¢ New sputum positive PPD, TBL 2HRZE
Pulmonary TB (PTB) Pleural effusion 4HR*
Abdomina TB
¢ New smear-negative PTB Osteoarticular TB
with extensive parenchymal Genitourinary TB
involvement; CNSTB
e New casesof severeformsof Pericardial TB
extra-pulmonary TB.
 Category |1 ¢ Relapse Relapse 2SHRZE
e Treatment failure Treatment failure 1HRZE
¢ Return after adult default Interrupted treatment 5HR
(Interrupted treatment)

« Category |11 *  Sputum negative pulmonary Singlelymph node 2HRZ
with limited parenchymal Small effusion 4HR
involvement SkinTB

e Extrapulmonary TB PPC
(lesssevereforms)
 Category IV e Chronic cases Resistant cases *x

PPC- Pulmonary Primary Complex, PPD- Progressive Primary Disease,
TBL- Tubercular Lymphadenitis, CNSTB- Central Nervous System Tuberculosis,

2HRZE 4HR- 2 months of isoniazid, rifampicin, pyrazinamide and ethambutol, followed by 4 months of
isoniazid and rifampicin,

2SHRZE 1 HRZE 5HRE- first two months daily isoniazid, rifampicin, pyrazinamide, ethambutol and
streptomycin followed by one month of isoniazid, rifampicin, pyrazinamide and ethambutol, followed by 5
months of isoniazid, rifampicin and ethambutol,

2HRZ 4HR - 2 months of isoniazid, rifampicin and pyrazinamide, followed by 4 months of isoniazid and
rifampicin.

* 10 HR in cases of Osteoarticular and CNStuberculosis.

** Treatment with at least 3 new drugs that patient has not received in the past and to continue the drugs for 24

months.

node biopsy (done in patients who under-
went laparotomy for intestinal obstruction)
suggestive of TB. Osteoarticular TB was
diagnosed when imaging studies were
suggestive of tuberculosis, with evidence of
TB infectionin form of positive Mantoux test
and/or histologic/cytologic findings on
synovial biopsy or joint fluid suggestive of
tuberculosis. CNS TB was diagnosed in
children with neurological manifestationsand
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suggestive findings on cerebrospina fluid
examination, neuroimaging and evidence of
TB infection (positive Mantoux test). A
diagnosis of disseminated tuberculosis was
made when therewas evidence of tuberculosis
fromat least twoanatomically different sites. A
diagnosis of tubercular pericarditis was made
in the presence of positive Mantoux test with
pericardial effusion and absence of other
possible causes of pericardia effusion.
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Diagnosis of genitourinary tuberculosis was
based on demonstration of Mycobacterium
tuberculosisinurineon culture.

Patients in category | were treated with 2
monthsof isoniazid, rifampicin, pyrazinamide
and ethambutol, followed by 4 months of
isoniazid and rifampicin (2HRZE 4HR).
Patients with CNS TB and osteoarticular TB
were treated with 2HRZE 10HR. For category
Il patients in the first two months isoniazid,
rifampicin, pyrazinamide, ethambutol and
streptomycinweregivendaily followed by one
month of isoniazid, rifampicin, pyrazinamide
and ethambutol, followed by 5 months of
isoniazid, rifampicin and ethambutol
(2SHRZE/1IHRZE/SHR). Patientsin category
Il were treated with 2 months of isoniazid,
rifampicin and pyrazinamide, followed by 4
months of isoniazid and rifampicin (2HRZ/
4HR). Patientsin category |V weretreated with
at least 3 new drugsthat they had not received
in past, and the drugs were continued for 24
months. Wefollowed daily regimenin place of
intermittent regimen, as the treatment was not
directly observed. Doses of isoniazid were
5-7 mg/kg/day, rifampicin 10-12 mg/kg/day,
pyrazin-amide 25-30 mg/kg, ethambutol 15-20
mg/kg/day and streptomycin 20 mg/kg/day.

All enrolled children were followed up
every four weeks. On each visit the child was
examined for clinical improvement, weight
gain, and sideeffectsof medications. Parentsor
caretakerswere asked about the compliance of
the treatment. If a child developed some
adverse drug reaction, they were treated
according to standard treatment protocol (8).

Outcome of patientswasassessed ascured,
extension of treatment or changein regimen or
lost to follow-up. Curewas defined as absence
of clinical symptomswith regression of X-ray
finding of > 2/3 of the original lesion after the
assigned treatment, wherever there were
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radiologic abnormalities at the time of
diagnosis.

Extension of treatment was considered
when a patient was continued on maintenance
treatment for more than assigned duration in
the beginning. Theduration wasextended by 3
months in children suffering from pulmonary
tuberculosis and their CXR did not show
resolution of lesion by >2/3 of theinitial lesion
In children with TB lymphadenitis (TBL)
treatment wasextended by 3 monthsin patients
who developed fresh lymph nodes or size of
lymph nodeincreased during treatment.

Change in antituberculosis treatment
regimen was considered when whole regimen
was changed from the one assigned in the
beginning. This was done if there was
worsening or no improvement in the clinical
and/or radiologic features even after 2 months
of intensive phase.

Those who did not complete assigned
treatment were considered aslost tofollow-up.

Results

During the study period 642 patients were
referred to the Tuberculosis clinic. After
assessment 89 children werefound not to have
tuberculosis. Ninety-four patients came only
for second opinion and were sent back to their
primary health care facility for completion of
treatment. A total of 459 patients were started
on antituberculosis drugs and were available
for analysis. 365 patients completed the
treatment and 94 did not complete the
treatment (Fig. 1). Themeanfollow up for 365
patients who completed the treatment was
9.1 * 3.45 months (median 8 months 95% Cl;
8-9 months). The mean follow up of patients
who did not complete the treatment was
2.7 £ 1.9 months (median 2 months; 95% CI
2-3months).

The mean age of children referred to TB
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clinic was 93 months and sex distribution was
almost equal (Tablell).

Of the 459 patients, 323 patients were in
category |, 12 were in category I, 120 in
category |1l and 4 in category |V. Pulmonary
tuberculosis was the commonest followed by
lymph node tuberculosis. The type of
tubercul osisand treatment category along with
their outcomeisshowninTablelll.

Of the total 459 patients available for
follow up, 365 (80%) compl eted thetreatment.
Of the 365 patients who completed treatment,
302 (82.7%) were cured with the primary

regimen assigned to them in the beginning.
Sixty-three (17%) patients failed to get cured
withthe primary regimen. Of them 54 (14.8%)
got cured with extension of treatment for 3
monthsand 9 (2.5%) patients required change
inthetreatment regimen.

Isolation of AFB was possible only in 52
(11 %) of the patientsand wasmorecommonly
seeninlymph nodetuberculosis(TablelV).

Side effect in form of hepatotoxicity was
observed in 12 (2.6%) patients and were
significantly morein patientswho weregetting
category |V treatment (Table V).

Total patients seen

642
Not available for analysis: 183
No evidence of tuberculosis: 89
Continuing ATT at original health
care facility: 94

\ 4

Children available
for analysis
459

/

Treatment completed

Lost to follow up before

365 (80%) completion of treatment
94 (20%)
\ 4
Cured with Failed with primary Failed with
primary regimen regimen, got cured primary regimen
302 (82.7%) after extending got cured after
duration of primary changing regimen
regimen 54 (14.8%) 9(2.5%)

Fig. 1. Outcome of patients seen in Pediatric Tuberculosis Clinic.
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TABLE II-Age and Sex Distribution of Children with Tuberculosis.

Children without Follow up Lostto Completed Over dl
B zero follow up treatment

Age (months) Mean 85 94 90 84 93

SD 45 46 47 45 46

Range 4-144 6-168 4-170 5-170 4-170

Median 96 108 102 96 96

95% Cl 80-114 84-120 72-108 90-108 96-108
Sex

Boys 53 47 41 202 290

Girls 36 47 53 163 263

ClI: confidenceinterval.

Discussion

An attempt has been made to develop a
model of treatment for tuberculosisin children
in lines with that suggested by World Health
Organization for treatment of tuberculosisin
adults. While preparing treatment protocol,
recommendations of professional bodies(2-5)
and variousreportsof treatment of tuberculosis
in children available in literature were aso
consulted(9-19).

The modifications in WHO guidelines
included: inclusion of AFB negativepatientsin
category 1. WHO guideline includes freshly
diagnosed AFB positiveand AFB negative but
serious illness in category 1(6). Since AFB
positivity is less common in tuberculosis in
children, the serious form of tuberculosis in
children was defined as one that can be
identified objectively based on X-ray film of
chest in pulmonary tuberculosis and by other
objective criteria depending on organs
involved and subsequent outcome. Other
important difference was treatment with daily
regimens rather than intermittent regimen
because the treatment in this study was not
directly observed. Success of intermittent
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regimen has been demonstrated in various
studies in children(9-13). With our observa-
tions of feasibility of categorization of tuber-
culosis in children into existing framework
availablefor adultsand efficacy of intermittent
regimens, it should be feasible to include
children asbeneficiariesof theDOTSstrategy.
However, thiswill requireappropriateformul a-
tionsof antituberculosisdrugsfor children.

The other difference was prolonged
duration of treatment up to 12 monthswhenthe
illness was involving bone and joints and
central nervous system. The recommended
guidelines of professional bodies were
followed(3-5). However, recent studies
suggest that 6 months of treatment for CNS
tuberculosis and 9 months of treatment in
spinal tuberculosis may be sufficient(14-17).
Aim of present study wasto seethefeasibility
of categorization of various types of
tuberculosis in children and not to study
appropriate regimen for treatment and that’s
why we followed current recommendations of
various professional bodies on duration of
treatment. Further studieswith shorter duration
of treatment may give more confidence and
duration of treatment may bereducedinfuture.
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TABLE | I1-Outcome of Patientsin Different forms of Tuberculosis

) ) ) Outcome*

Categories Diagnosis Total | I m v
« Category | PPD 129 83 15 1 30
(n=323) Cavitatory 5 2 1 0 2
Miliary 8 5 2 0 1
Pleural effusion 19 10 3 0 6
Abdominal TB 10 6 2 0 2
TBL 103 60 15 1 27
Osteoarticular TB 11 8 1 1 1

CNSTB
Tuberculoma 8 8 0 0 0
TBM 4 4 0 0 0
Disseminated 20 12 0 4 4
Pericardial 2 2 0 0 0
Genitourinary TB 2 2 0 0 0
Cold abscess 2 0 0 0 2
» Category |1 PPC 4 2 0 0 2
(n=12) PPD 3 2 0 0 1
TBL 3 2 0 0 1
Osteoarticular 1 1 0 0 0
Disseminated 1 0 1 0 0
« Category 111 PPC 97 73 10 2 12
(n=120) Singlelymph node 16 12 3 0 1
Small effusion 1 1 0 0 0
BCG 6 4 0 0 2
« Category IV PPD 2 2 0 0 0
(n=4) Disseminated 2 1 1 0 0
Total 459 302 54 9 94

PPC - Pulmonary Primary Complex, PPD - Progressive Primary Disease.

TBL- Tubercular Lymphadenitis, CNS TB- Central Nervous System Tuberculosis.

*Qutcome- |: cure with primary regimen, |1: Failed with primary regimen achieved cure after extension of
treatment, |11: Failed with primary regimen achieved cure after changein regimen, 1V: lost to follow up.

Ethambutol was used for all age groupsin
categories| and |1. It was based on the reports
and recommendations that it can be used in
doses of 15-20 mg/kg in young children
without significant increase in the ocular
toxicity(18-19).

Inthepresent study, the diagnosiswasoften
based on indirect evidence of infection due to
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Mycobacteriumtuberculosis as AFB could be
demonstrated only in 11% of the patients. Poor
yieldof AFB intuberculosisinchildren may be
due to paucibacillary nature of illness and
inability of young children to give appropriate
sputum samples. Children in our study were
investigated and treated on ambulatory basis
and no extra effort was made for isolation of
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TABLE | V-AFB Positivity and Type of Tuberculosis

Diagnosis Sputum Gastric aspirate FNAC Urine BAL/bone marrow
PPC 2 0 0 0
PPD 11 2 0 1
Cavitatory 0 0 0 1
TBL 0 0 29 0 0
Disseminated 1 0 0 1
Genitourinary 0 0 0 2 0
Total 14 2 31 2 3

PPC - Pulmonary Primary Complex, PPD - Progressive Primary Disease, TBL - Tubercular Lymphadenitis.

TABLE V-Drug Induced Hepatitisin Different Category of Patients.

Diagnosis Category | Category |1 Category Il Category IV
(n=323) (n=12) (n=120) (n=4)
PPC 4 2 1 0
PPD 1 0 0 2
Osteoarticular 1 0 0 0
Tuberculoma 0 0 0 0
Disseminated 0 0 0 1
Total 6 (2%) 2(17%) 1(1%) 3(75%)
AFB. The yield of AFB in children with  without break.

pulmonary tuberculosis can be improved by
induction and collection of sputum(20).

Inthisstudy, 80% of the patientscompl eted
the treatment without active follow up. We
could not find similar study on children in
literature for comparison. A reasonably good
case holding in our study was because of the
following factors: (i) patients were regularly
followed up on a specified day in a specialty
clinic; (ii) some of the drugs (isoniazid,
rifampicin and pyrazinamide) were provided
to patients (given by non-governmental
organization) free by regular staff of our
hospital and (iii) the medicineswereavailable
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Case holding in our patients could have
been better if all medications were provided
and aregular contact was made for those who
did not comefor follow up.

The overal cure rate with primary
treatment regimen was 98%. Cure rate of
chemotherapy for different types of tuber-
culosis in various reports vary from 80-
100%(9-17, 21-24).

The duration of treatment was extended in
54 (15%) patients. Decision to extend the
treatment in pulmonary tubercul osiswasbased
on non-resolution of clinical and CXR finding.
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tuberculosis

Key Messages

« It is feasible to categorize tuberculosis in children based on WHO guidelines for adult

» Category based treatment of different type of tuberculosis gives good success rate
« Children with different type of tuberculosis can be included in DOTS program

However, non-resolution of CXR finding may
not always suggest active disease(25,26).
Extension of treatment in children with TBL
was based on appearance of fresh lymph nodes
or increase in size of lymph node during
treatment. Enlargement of lymph node or
appearance of new lymph node during
treatment may be because of delayed type of
hypersensitivity (DTH) reaction or aresistance
type of tuberculosis(27). In the absence of
definitive test for identification of either
possibility the maintenance treatment was
extended. It is felt that there is a need for
guidelines about extension of treatment in
varioustypesof tuberculosis.

Side effect in the form of hepatitis was
observedin2.6% of patient. Hepatitishasbeen
reported in 2-10% of the children on
antituberculosis drugs(28-29).

There are a few limitations of the present
study. Itisahospital-based study carried outin
a tertiary care referral center and may not
represent proportion of different type of
tuberculosis in a community or a genera
hospital. However, it gives an idea about
feasibility of categorization and successrate of
treatment for any set up. Almost 15% of
children referred with a diagnosis of
tuberculosis, actually did not appear to havethe
disease; thisemphasizestheneed for cautionin
diagnosisof tuberculosisinchildren. Toreduce
the chances of under- and over-diagnoses, itis
important to have personnel trained in this
field. Asthe mean follow up wasjust above 9
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months, relapse rates cannot be commented
upon.

Prior toyear 2000 weweretreating children
with tuberculosis as per guideline of Indian
Academy of Pediatrics(2). In this guideline
patientswereclassifiedinto 5 groups. Thiswas
a comprehensive protocol as it included
guideline for treatment of various types of
tuberculosis aswell as preventive therapy but
the number of groups was 5. The WHO
guideline does not include preventive therapy
but has only 3 categories therefore easy to
remember. WHO guideline is being
implemented for adults as part of DOTS
strategy. Formulation of similar classification
for children may makeinclusion of childrenin
DOTS more feasible and all patients with
tuberculosis in community can then be
managed under the same program.

From this study, it is inferred that it is
feasible to classify and treat different type of
tuberculosisin childrenin different categories
based on WHO guidelines for adult tuber-
culosis. Despite limitations, our datawill help
in planning similar studies and arriving at a
consensus for category based treatment of
tuberculosis in children and inclusion of
children asbeneficiariesof DOTS.
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