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Prevalence and Annual risk of Tuberculous infection among inmates (0-17 years) residing
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Summary

A tuberculin survey was carried out during 2006 among 1267 inmates (0-17 years of age) residing
in 19 selected orphanages in Bangaluru city. Using an anti-mode at 14 mm identified on the
frequency distribution of reaction sizes, prevalence of infection was estimated at 15.3%. Using
mirror-image technique with the mode at 20mm, the prevalence of infection was estimated at
11.8%. The results suggest the need to undertake measures to reduce transmission of infection in
the orphanages.
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Introduction

Tuberculosis (TB) continues to be a major public health problem in India with an estimated 1.9
million new cases and 280 000 deaths every year'. About 40% of the population in the country is
estimated to be already infected with Mycobacterium tuberculosis (M. tuberculosis). The
community based zonal level tuberculin surveys during 2000-2003 revealed that on an average
about 1500 children per 100 000 children in the country get newly infected with M. tuberculosis
each year’. The lifetime risk of developing TB among such infected children is about 10%".

In India, a large number of children get orphaned each year due to the loss of parents. It is
estimated that there were about 25.7 million orphans living in the country in the year 2005%. A
proportion of these orphans get rehabilitated in about 700 orphanages spread across the country
providing care and shelter to varying numbers of children and adolescents’. It is likely that a high
proportion of children living in such institutions get infected with M. tuberculosis, due to poorer
living conditions and over-crowding. However, there is no information available on this aspect.
Therefore, a survey was carried out during the year 2006 among orphans residing in a sample of
orphanages in Bangalore city to find out the prevalence of tuberculous infection among them.

MATERIAL AND METHODS

The study was carried out among children and adolescents, 0-17 years of age in 19 orphanages
coming under the jurisdiction of Bangaluru Mahanagar palika (BMP). There are about 100
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orphanages located in the city’. The orphanages for this study were purposively selected on the
basis of willingness of the authorities to participate.

The age at last birthday, sex and BCG scar status of each eligible individual person was
recorded. Each inmate was administrated 0.1 ml of tuberculin test containing 1TU of PPD RT23
with Tween 80 on the mid volar aspect of the left forearm, using a disposable tuberculin syringe
and needle. A test was recorded as satisfactory if it raised a pea-sized wheal with steep border
and clear pits and as unsatisfactory if there was leakage or administered sub-cutaneously. The
tuberculin vials were obtained from Statens Serum Institute (SSI), Copenhagen and cold chain
was meticulously maintained. The readings of reaction were done at about 72 hours after the
tuberculin test and the maximum transverse diameter of induration was recorded in millimeters
using palpation method.

The inmates having reactions >15 mm with either a history of contact with a TB case or
symptoms suggestive of TB were referred to the nearest Government health center for further
investigations and treatment, if required.

The tuberculin testing and reading was performed by personnel of National Tuberculosis
Institute, Bangalore having vast experience.

Statistical Methods

The frequency distribution of reaction sizes was plotted to identify the anti-mode and mode of
tuberculous reactions. Prevalence of infection was estimated using (i) anti-mode method wherein
all reactions equal to or more than the anti-mode are attributed to infection with M.tuberculosis,
(i1) Mirror-image technique wherein proportion of reactions more than the mode is doubled and
added to the frequency at the mode®. Ninety five percent confidence intervals were calculated.
ARTI was derived from the estimated prevalence of infection by using the
following equation®:

ARTI = 1-(1-P)®

Where P is the estimated prevalence of infection and ‘a’ is the mean age of the children test read.
The mean age was calculated after adding 0.5 years to the age in completed years.

RESULTS

A total of 1267 eligible inmates in the selected orphanages were tuberculin tested. Of these, 1256
(99.1%) were tested satisfactorily. The reading was carried out among 1156 (92%) of the tested
children, the remaining were absent on the day of reading. The mean age of the children tested
was 11.3 years. About 55% of the children were found to have BCG scar.

The frequency distribution of reaction sizes among all children (with and without BCG scar) and
by BCG scar status are presented in figure 1 and 2 respectively. The distribution among children
without BCG scar as well as among all children revealed an anti-mode separating tuberculous



reactions from cross reactions at 14mm. The mode of tuberculous reactions could be identified at
20 mm in all the three distributions.

Using anti-mode method, prevalence of infection in the overall group of children was estimated
at 15.3% (CI: 13.2 to 17.3). Using mirror-image technique, it was estimated at 11.8% (CI: 9.9 to
13.6). The ARTI computed from prevalence using these two methods was 1.5% and 1.1%
respectively.

The estimates of prevalence of infection by BCG scar status are presented in table 1.

Table-1
BCG status Prevalence (%)
Anti-mode method Mirror-image technique
16.3 12.9
(13.11t019.5) (9.9 10 15.8)
Without BCG scar
. 14.3 10.6
With BCG scar (11.6 10 17.0) (8.2 10 13.0)
(): 95% confidence interval; P<0.05
DISCUSSION

This study for the first time provided information on prevalence of tuberculous infection in any
kind of closed institution. The study revealed that between 11-15% of orphans, 0-17 years of age
residing in the selected orphanages were already infected with M. tuberculosis. These individuals
may also be at higher risk of developing TB disease than other children in the general
community, due to lower levels of nutrition and emotional stress. In a study carried out during
the same year among school children using the same batch of PPD, about 10% of the children 6-
8 years of age were found to be infected using the same anti-mode at 14 mm. The anti-mode and
mode observed in the present study were similar to those observed in most of the tuberculin
surveys carried out in the country in the recent past’.

The ARTI using the anti-mode and the mirror-image technique was estimated at 1.5% and 1.1%
respectively. This represents the average annual risk of infection experienced by the study cohort
from their birth to the time of the survey. However, these estimates do not exclusively represent
the risks of infection within the orphanages since the children get admitted into these institutions
at different years of age.

A possible limitation of the study could be due to purposive sampling and relatively inadequate
sample size due to limited availability of tuberculin as standard PPD is not freely available in the
country. More such studies in different parts of the country would throw more light on the
subject. The statistically significant difference in estimated prevalence by BCG Scar status was
perhaps due to relatively small number of children tested in the two subgroups.



Since the children and adolescents living in orphanages are a high risk group for acquisition of
tuberculous infection and developing TB, proper ventilation to reduce the transmission of
infection and active screening for TB followed by treatment should be undertaken in all such
closed institutions.
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Figure 1: Frequency distribution of tuberculin reaction sizes
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Figure 2: Frequency distribution of tuberculin reaction sizes by BCG
scar status

32 -

N
=
1

—o— Without BOG scar, N=516, 0
mm reactions=26.2 %

N
o
1

%o Reactions
—
>
1

—— With BOG scar, N=636, 0
12 mm reactions =21.2%

2 4 6 8 10 12 14 16 18 20 22 24 26 28

Reaction size in mm



