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Abstract:

Introduction: Considering that BCG injection in newborns is part of TB control program in
Iran many years ago, we aimed to compare prevalence of childhood BCG vaccination scar
with previous study and asses influence of household crowding on TST result.

Aims: Considering that over time there is likely to reduce the immune response, two groups
of subjects were selected among young and middle aged.

Methods and Material: This cross sectional study was conducted in Zia Abad of Qazvin (a
province of Iran) during year 2008. 261 participants randomly were selected (139 asympto-
matic children (12-16 y) and 122 adults (40-50 y)). A questionnaire was used to obtain prior
histories of BCG vaccination, known exposure to tuberculosis, prior acquired of TB, symptoms
of TB disease and household crowding. BCG vaccine scar was ascertained and all participants
were tested with 5TU-PPD. Reactions of 10 mm or more were considered positive.

Statistical analysis used: Using student t test, chi square and Fisher’s exact test, the collected
data was analyzed.

Results: BCG scar was observed in 78.4% of participant (91.4% children vs. 78.6% adults)
which the difference was significant. Twenty three (16.5%) of children and 24 (19.7%) of
adults had tuberculin reactivity of 210 mm. In children and parent groups, positivity of TST
had significant direct association with presence of BCG scar and crowding.

Conclusions: Most vaccinated children had a scar. Our results demonstrate that a TST applied
after BCG vaccination usually produces a reaction of <10 mm. In addition, there is a signifi-
cant relationship between the tuberculin reactivity and both presence of BCG scar and crowd-
ing among children and adult groups.
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Introduction:

Tuberculosis (TB) remains a major cause
of illness and death worldwide, especially
in Asia and Africa. An estimated 9.27 mil-
lion incident cases of tuberculosis oc-
curred in 2007.% 2

Accurate determination of the prevalence
of latent infection is essential for under-
standing of the epidemiology of tubercu-
losis, designing, and evaluation of tuber-
culosis control strategies and equally,
from a population perspective, estimating
the prevalence of LTBI is important for
evaluating the performance of health pol-
icies and interventions.® Tuberculin skin
test (TST) is known as a means of de-
termining tuberculous infection preva-
lence rate and still is the only routinely
available and comparatively cheap me-
thod of detecting individuals infected with
Mycobacterium tuberculosis.* The ab-
sence or presence of a scar is used as an
indicator of previous BCG vaccination in
clinical settings as well as surveys per-
formed by health institutions such as the
Expanded Program on Immunization to
assess vaccine uptake.® However, the
sensitivity of the BCG scar as an index of
vaccination status is still the subject of
controversy.(®

Considering that BCG injection in new-
borns is part of TB control program in
Iran many years ago'), we aimed to
compare prevalence childhood BCG vac-
cination scar with previous study and
asses influence of household crowding on
TST result. Also we decided to study the
pattern of the reaction at different gen-
erations after BCG vaccination, hence

two groups of subjects were selected

among young and middle aged

Subjects and Methods:

This cross sectional study was conducted
in Zia Abad, a town with an estimated
population of 22000 in 60 km southwest
of Qazvin (province in the northern of
Iran) during year 2008. In order to de-
termine the prevalence of TST positivity
in the past and present, we chose 261
participants in two groups of adults and
children. Sample size calculation was
based on estimation of proportion in a
population, with a type one error equal
.05, p=0.1 for children and p=.09 for
parents groups. In the first step, 144 as-
ymptomatic children randomly selected
from students of grades 6 to 9 (12-16 y).
In the second step, 129 adults (40-50 vy)
randomly selected from the children’s
parents. Subjects who refused for con-
ducting TST, or were “missed testing/test
reading” were excluded. In addition, par-
ticipants with clinical sign and symptom
of tuberculosis, atopic dermatitis, exten-
sive burn, recent surgery, gross medical
condition, receiving immunosuppressive
drugs, and recent skin eruptions with
fever were excluded.® Finally, 139 chil-
dren (57% M, 43% F) and 122 adults

(44% M, 56% F) were studied (Fig 1).
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Figure 1: Flow diagram of the study population
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The study was approved by the Human
Research Ethics Committee of Qazvin
University of Medical Science and an in-
formed consent form was obtained from
each participant. A questionnaire was
used to obtained prior histories of BCG
vaccination, known exposure to tubercu-
losis, prior acquired of TB, symptoms of
TB disease and household crowding. We
explored the latter in several questions
by asking about number of living room,
family size, living area space (m2) and
family density (m2/person). These indi-
cators were based on a similar study
(Baker M et al).® Questionnaires were
completed by one bilingual interviewer
because Turkish is second popular lan-
guage in that area. Tuberculin testers
were selected from the health care work-
ers who were trained according to stan-
dard guidelines.?) After interviewing the

subjects, BCG vaccine scar was ascer-

tained by inspection of the left deltoid
region. All participants were tested with
0.1 ml 5TU-PPD (5 tuberculin units of
purified protein derivative; Razi institute,
Tehran, Iran). PPD injected intradermally
on the volar aspect of the left forearm.
Over the study, all tuberculin solutions
were stored in vaccine carrier in 2-6 <C.
The tests were read after approximately
72 hours. For each participant, the max-
imum transverse diameter of indurations
(not erythema) was measured with a ru-
ler by pen-rolled method. All reactions of
10 mm or more were considered positive.
Those with a positive TST were evaluated
for active TB by clinical examination. Sta-
tistical analysis was performed using
OpenEpi (version 2.3; OpenEpi, Atlanta,
GA, USA). MeanxSE (standard error)
were calculated to describe quantitative
variables (prevalence ratios).*Y) Chi-

square test (fisher's exact where neces-
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sary) were used to compare qualitative
variables (factors associated with positiv-
ity of TST) and Student's t-test was used
to compare quantitative variables be-
tween the two groups (children and par-
ent groups). P-values less than 0.05
were considered significant.

Due to not observing significant associa-
tion between both sex and age with the
prevalence of TST posivity, the Post hoc
power analysis of the data was per-

formed.

Results:
Overall, BCG scar was observed in

223/261(85.4%) of
91.4% (CI 95: 85.7%-95.2%) children
vs. 78.7% (CI 95: 70.76%-85.27%)
adults which the difference was signifi-
cant (Difference = 12.8% [CI 95: 4.2% -
21.4%]). This study showed that 23
(16.5%) of children and 24 (19.7%) of
adults had

>10 mm which the difference between

participant  with

tuberculin  reactivity of
two groups was not significant (table 1)
(Difference = -3.2% [CI 95: -12.6% -
6.2%]).

Distribution of variables in the study
(sex, TST result, presence of BCG scar,
income, and crowding indicators) in chil-
dren and adult participants has been
showed in table 2. In children, positivity
of TST had significant direct association
with presence of BCG scar, large family
size (respectively p= 0.043, 0.019) and
inverse association with living area
space, number of living room, and family
density (m2/person) (respectively p=
0.001, 0.008, <0.001). In adult group
positivity of TST had significant direct
association with presence of BCG scar,
large family size (p= 0.033) and inverse
association with living area space, num-
ber of living room, and family density
(m2/person) 0.008,
0.001, 0.044).

To find out association between both sex

(respectively p=

and age with TST positivity, we used the
TST Posivity frequencies of 0.20 (Male),
0.16 (Female), 0.16 (children), 0.20
(adult) and considering a P value of .05
the detected powers were 0.16 and 0.10

respectively.

Table 1: Result of PPD test in children and parent’s groups.

Group Test PPD Total
Negative suspected Positive
Children 79(56.8%) 37(26.6%) 23(16.5%) 139(100%)
Parent 62(50.8%) 36(29.5%) 24(19.7%) 122(100%)
Total 141(54%) 73(28%) 47(18%) 261(100%)

0-4: Negative, 5-9: suspected, =10: Positive
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Table 2: Frequency distribution of variables and TST results of two groups

Children Parent Total
Tuberculin reactivity 0-9% =10/ Total 0-9 =10 Total 0-9 =10 Total
(mm) Factor
Sex
Female 52 8 60 56 12 68 108 | 20 128
Male 64 15 79 42 12 54 106 | 27 133
BCG scar
Negative 12 0 12 24 2 26 36 2 38
Positive 104 23 127 74 22 96 178 | 45 223
Living area space
(m2) 26 15 41 21 14 35 47 29 76
7;_:30 59 6 65 51 5 56 110 | 11 121
>100 31 2 33 26 5 31 57 9 66
Living room (N)
1 10 8 18 7 10 17 17 18 35
>23 65 13 78 56 12 68 121 | 25 146
= 41 2 43 35 2 37 76 4 80
Family size (N)
=5 85 10 95 69 12 81 154 | 22 176
>5 31 13 44 29 12 41 60 25 85
Family density n
<15 30 18 48 29 13 42 59 31 90
15-30 55 3 58 41 10 51 96 13 109
> 30 31 2 33 28 1 29 59 3 62
Income ($)
<300 16 2 18 71 16 87 87 18 105
300-400 75 18 93 23 5 28 98 23 121
A 25 3 28 31 3 34 56 6 62

TST: Tuberculin Skin Test; BCG: Bacillus Calmette—Guérin, *: Negative or suspected, ~: Positive, n:
(m2/person)

Discussion:
This study showed that most vaccinated

children (91.4%) had a scar, while in two
similar Iranian studies conducted in 1991
and 1996;
27.2% and 71.5% respectively.*? Com-
parison of results of these studies shows

the reported figures were

that the scar formation rate after BCG
vaccination in Iran has increased. In our
study, the BCG scar in children was a
sensitive indicator of vaccination status
whereas scar presence persisted 12-16
years after vaccination.

Failure to form a scar may be related to
factors such as lack of maturation of the
immune system®®, faulty technique or

use of a nonpotent vaccine®® and HLA

class II high-risk allele.15 The differences
between our study and previous findings
could be attributed to the type of vac-
cine, and the method of vaccination. In
studies that children were immunized
soon after at birth, reported scar-failure
rates is compatible with results of our
study.(*6"1®) Most of the health authorities
express that BCG vaccination should re-
sult in a long-standing scar in more than
90% of the cases.!®> When adolescents
from these same communities with vac-
cination records were examined for BCG
scar presence; a similar scar failure rate
was found.

BCG scar was observed in 91.4% children
vs. 78.7% adults, which the difference
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was significant. No recorded history of
BCG immunization in a number of adult
participants may be the reason. Disap-
pearing of BCG scar due to reduce the
immune response over time is another
explanation.

In this study, 16.5% of children and
19.7% of adults had reactivity of
210 mm. Our results demonstrate that a
TST applied after BCG vaccination usually
produces a reaction of <10 mm. These
findings are consistent with reports from
other countries with same TB preva-

lence.(t> 20

21) A tuberculin survey in
2006 among school-aged children in a
southern province of Iran detected a low
positive TST rate (2.2%) (Alavi S M).(??
The observed low rate in Alavi's study
may be due to inappropriate administra-
tion and poor storage of the PPD material
resulted from large sample size and envi-
ronmental factors (such as warm cli-
mate). Also, despite WHO efforts to
standardize BCG vaccination®® consider-
able microbiologic and genetic differences
still exist among BCG strains.®® These
differences could account for numerous
variations in immunogenicity.

Although correlation between age and
TST positivity has been reported®®, in
our study the occurrence of positive TST
in adults was not significantly higher than
children (19.7% vs. 16.5%). The post
hoc power analysis showed that our
sample size was not enough that the dif-
ference to be detected significant.
Comparison of TST results in scar posi-
tive and scar negative participants indi-
cated that there is a significant relation-
ship between the tuberculin reactivity
and presence of BCG scar among children

and adult groups. A potential source of

observed difference is booster effect.
Immunological memory created from a
primary response to a specific pathogen,
provides an enhanced response to sec-
ondary encounters with that same spe-
cific antigen. It is well established that T
lymphocytes with specificity for a particu-
lar organism can persist in the host for
many years after elimination organism
(antigen-specific memory).?® We as-
sumed that PPD was capable of recalling
memory T cells directed towards various
epitopes of PPD shared with M. tubercu-
losis and scar formation was due to the
stronger responses of cell-mediated im-
mune system to BCG vaccine and there-
upon scar positive participants have bet-
ter reaction to PPD material than scar
negative participants.

In addition, we examined the relation-
ships between household crowding indi-
cators and TST results. In our study, TST
positivity was significant direct associa-
tion with large family size and inverse
association with living area space, num-
ber of living rooms, and family density.
These results are in agreement with oth-

s.(2729  These studies have

er report
shown that the risk of becoming infected
with MTB is largely determined by the
frequency and duration of exposure to
airborne droplet nuclei in poorly venti-
lated indoor settings. Although in our
study, proportion of TST posivity due to
BCG vaccination is uncertain, but we as-
sumed that some of the observed TST
positivity resulted from latent TB or other
non TB mycobacteria infection. Also, we
examined the relationships between pov-
erty and TST results. For estimation of
poverty, we obtained the participants'

income amount by their statements but
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no significant association was found be-
tween TST positivity and the median
household income.

Limitations: we have not recorded history
of BCG immunization in a number of
adult participants to compare them. An-
other limitation was lack of comprehen-
sive income information to obtain be-
cause of limited access to other income

data in the community.
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