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Summary

Objective: To estimate the proportion infected and compute Annual Risk of Tuberculosis Infection (ARTI) among
children irrespective of BCG scar and compare with that among children without BCG scar.

Methodology Tuberculin survey was conducted in south zone of India as a part of the nation-wide survey to estimate the
ARTI in different parts of the country and ARTI was computed among children without BCG scar excluding children with
BCG scar. In this exercise, the tuberculin test results of children with BCG scar and irrespective of BCG scar were
considered for analysis and the results were compared.

Results The prevalence of infection and ARTI estimated among children irrespective of BCG scar aged 1-9 years were
5.7% and 1.0% (95% C.I: 0.8-1.3) respectively. The corresponding figures among unvaccinated children were 5.9% and
1.0% (95% C.I: 0.7-1.4) respectively. The ARTI among children irrespective of BCG scar were similar to that among
unvaccinated children.

Conclusion Estimation of proportion of children infected and computation of ARTI using mirror-image
technique could be undertaken among children irrespective of BCG scar among children aged either from 1-9
years or 5-9 yearglndian J Tuberc 2006; 53:7-1]L
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INTRODUCTION method of detecting individuals infected with
Mycobacterium tuberculosigVith an increase in the
ARTI is an epidemiological index used tdBCG vaccination under the Universal Immunization
evaluate and monitor the tuberculosis situation inRrogramme (UIP), it is difficult to obtain sufficient
community or country. It is derived from tuberculirchildren without BCG scar for conducting a
surveys that measure the prevalence of tuberculasiberculin survey. The interpretation of the results
infection. Conventionally, the estimation of this indekecomes difficult when the BCG vaccination
is restricted to children without a Bacillus Calmetteoverage is very high. Moreover, the children without
Guerin (BCG) scar. Usually, children with BCG scaBCG scar may not be representative sample because
are excluded from the analysis of prevalence tifese children may be different from BCG vaccinated
infection and subsequent estimation of ARTI. Thishildren with respect to accessibility, awareness of
is because BCG induces a tuberculin sensitivihealth care and socio-economic status. It also
causing cross-reaction with tuberculosis infectioncludes a proportion of children vaccinated at birth
and complicates the interpretation of test results tisat do not leave behind a scar and in another
identify natural infection withMycobacterium proportion the BCG scar wanes in due cour§he
tuberculosis The tuberculin surveys have got manj\RTI estimated from test results among these
other limitations like standardization andhildren becomes difficult for interpretation. This
administration of tuberculin vials, reading of the teseport summarizes the results of estimating the ARTI
results and cross-reaction with environment&ifom tuberculin test results among children
mycobacteria. Still, the tuberculin skin test is therespective of BCG vaccination included in the south
only routinely available and comparatively cheapone of India as a part of the nationwide sufvey
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conducted during 2000-2003 by NationaRESULTS
Tuberculosis Institute (NTI), Bangalore and

Tuberculosis Research Centre (TRC), Chennai. A total of 52,951 children aged 1-9 years
were registered for the survey. Among these, 32,744
MATERIAL AND METHODS (64%) had BCG scar. The mode was located at 19

mm as seen from the distribution of reaction sizes

The whole country was divided into fourof these children (Fig. a). Same was the mode located
zones namely; north, west, east and south. A randonthe distribution of reaction sizes among children
sample of children aged 1-9 years was selected fravithout BCG scar and irrespective of BCG scar
each of these zones and the survey was condudfeids. b & c). The prevalence of infection and ARTI
meticulously and rigorously following theestimated in BCG vaccinated children aged 1-9 years
guidelined. The tuberculin survey among childrenwere 5.4% and 1.0% (95% C.I: 0.8-1.2) respectively
aged 1-9 years old was carried out in the south zdfi@ble). The corresponding figures among
by TRC during 2000-02 A total of about 53,000 unvaccinated children were 5.9% and 1.0% (95%
children irrespective of BCG scar status were includ€l: 0.7-1.4) respectively as already repcttddhe
in the survey. The estimation of sample size, stugyevalence among children aged 1-9 years
area, sampling procedure, data collection, analysisespective of BCG scar was 5.7% with an ARTI of
and interpretation of the data on test results amoh@% (95% C.I:0. 8-1.3). The proportion infected
children without BCG scar and interpretation of thevas 2.9% corresponding to an ARTI of 0.9% for 1-
results are described in detail elsewhelde test 4 year age group and 7.7% for 5-9 year age group
results of children with BCG scar and thoseorresponding to an ARTI of 1.0 % (95% C.I: 0.8-
irrespective of BCG scar were considered fdr.3). It could be seen that the ARTI computed among
analysis in the present report. The prevalence dafildren irrespective of BCG scar was similar to that
infection was calculated by weighted analysis usiregnong children without BCG scar.
the mirror image meth@after locating the mode in
the right side of the frequency distribution of The proportion infected among vaccinated
tuberculin test results of vaccinated children. ARTdhildren was 4.7% for rural and 6.8% for urban
was derived from the estimate of prevalence sfrata and the corresponding estimates of ARTI were
infection and 95% confidence intervals wer8.9% and 1.3% respectively. For male and female
calculated for different estimates of ARTI. children, the prevalence of infection was similar
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Fig (a) : Distribution of reaction sizes among children with BCG scar
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namely; 5.1 % and 5.7% (ARTI: 1.0% and 1.1%lith M. tuberculosisand hence is usually studied in

respectively. unvaccinated children. When vaccinated children were
also included, there could be a possibility of the skin
DISCUSSION test results contaminated by BCG induced tuberculin

sensitivity. The possible contamination due to BCG
The present study explored the possibility ofaccination in skin test results could be removed by
estimating the ARTI among children irrespective aipplying mirrorimage method in estimating prevalence
vaccination status and compared the findings with thaftinfection and ARTI among children including those
among the unvaccinated children. The analysis showettcinated. The analysis of the data showed that the
that the tuberculosis infection was similar in all theroportion of children infected was 5.4% (ARTI of
groups, namely, unvaccinated, vaccinated add%) compared to 5.9% (ARTI of 1.0%) among the
irrespective of vaccination status. In fact, tuberculosisivaccinated children aged 1-9 years using the mode
infection among children refers to natural infectioat 19 mm on the right hand side of the frequency

20
18

proportion (% of children)
(o0]
|

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Reaction size (mm)

Fig (b) : Distribution of reaction sizes among children without BCG scar
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Fig (c) : Distribution of reaction sizes among children irrespective of BCG scar
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Table: Prevalence of infection and ARTI among children without, with and irrespective of BCG scar

P.G.GOPI ET AL

Children without BCG ) ) Children irrespective of
Age Children with BCG scar
(in scar BCG Scar
years) [7p x9p) ARTI (%) P (%) ARTI (%) P (%) ARTI (%)
1-4 2.3 0.7(0.5-1.0) 3.0 1.0(0.8-1.2) 2.9 0.9(0.8-1.1)
5-9 7.9 1.1(0.7-1.5) 7.3 1.0(0.7-1.2) 7.7 1.1(0.8-1.3)
1-9 5.9 1.0(0.7-1.4) 5.4 1.0(0.8-1.2) 5.7 1.0(0.8-1.3)

*Prevalence of infection.
Figures in parenthesis indicate 95% Confidence Interval.

distribution of reaction sizes. This distribution was n@ large population of children is not required for
unimodal; might be due to the BCG induced sensitivigstimation of ARTI if we combine children with and
showing a decline with tilfieMoreover, the proportion without BCG scar. The analysis was repeated by taking
infected was not influenced by the extent of BC@bout 25% random sample of children irrespective of
coveragé Also, natural infection takes placeBCG scar status equivalent to size of the sample of
irrespective of whether the child was vaccinated witmvaccinated childrénThere was no difference in
BCG or not. The data showed that the estimation thie prevalence of infection and ARTI compared to that
infection in BCG vaccinated children is independent among the total children studied (data not shown).
the BCG induced tuberculin sensitivity. A sty

tuberculin sensitivity in BCG vaccinated children The prevalence of infection and ARTI were
conducted by NTI showed that a large proportion afgher in urban children compared to that among rural
children with BCG scar did not develop a significantighildren. This was similar to the findings in
high degree of tuberculin sensitivity and the effect oinvaccinated children already reported. There was no
BCG induced sensitivity is insignificant if prevalencéifference in the proportion infected among male and
of infection is computed by mirror-image method. lfemale children.

another studyy NTI reported that under similar

situation, the ARTI could be estimated among BCG It should be borne in mind that the
vaccinated children. Of late, NTI has conductesiethodology of estimating children infected and the
another studdamong school children and substantiatetbmputation of ARTI is controversial and
the earlier findings that the estimated prevalence amgmgblematié. When ARTI is used to measure the
children with BCG scar was similar to that amongend, it does not depend strongly on the proportion of
children without BCG scar and suggested inclusion cfiildren with BCG scar. Locating the mode in the
BCG vaccinated children for the purpose of computirgistribution and calculating the ARTI using the mirror-
ARTI. NTI* has further analysed the data of thisnage method substantiate this further because this
nationwide survey collected from the rural areas efiminates the contamination in the tuberculin test results
the other three zones of the country namely; northje to BCG vaccinatidnin spite of the limitation of
west and east and concluded that tuberculin survéyderculin survey, it remains an important
may be conducted irrespective of BCG scar statepidemiological tool to assess the tuberculosis
among children 5-9 years when BCG vaccination $ituatior

given using Danish 1331 strain during infancy under
UIP. The findings of the analysis showed that
The present study included a very large sampte the event of non-availability of sufficient
size of about 53,000 children irrespective of BCG scaumber of unvaccinated children (estimated
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sample size) especially when the BCG coverage is
relatively high, the ARTI could be computed by
including children irrespective of BCG scar. In
conclusion, our data provides strong evidence that
BCG vaccinated children may be included for
tuberculin surveys and ARTI may be estimated 3
either from children aged 1-9 years or 5-9 years.
These estimates are comparable to that estimated
from unvaccinated children and may be used to
evaluate and monitor the tuberculosis situation 4.
in the community. The current estimate of ARTI
can be used as baseline information and compared
to that of any future ARTI survey(s) to measure
the impact of tuberculosis control programme in
the area. 5.
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