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Role of BCG vaccination in tuberculosis control

Tuberculosis (TB) remains a major pub-
lic health problem globally and its con-
trol is a daunting challenge in low-income
country settings such as India. Our coun-
try contributes 20% of the global burden
of new TB cases’. TB in children remains
amajor public health concern, especially
as severe forms of the disease often occur,
and there are many challenges to accu-
rately diagnosing TB disease in children.
BCG vaccination is an important compo-
nent of the Universal Immunization
Programme (UIP) in India and is admin-
istered at birth. However, the role of
BCG vaccination in the prevention of the
acquisition of TB infection amongst
children and hence in TB control remains
controversial. The protection provided by
BCG vaccination against TB disease has
been observed to vary between 0 and
80% across the many studies conducted
on BCG in different countries’. The
Tuberculosis Prevention Tria in South
Indiareported that BCG did not offer any
protection against adult forms of baci-
llary pulmonary TB disease®. A low pro-
tective effect of BCG vaccination (27%;
95% CI: -8 to 50%) against TB was ob-
served recently amongst children vacci-
nated under the UIP*. Studies carried out
amongst BCG vaccinated and non-
vaccinated children have also shown that
BCG vaccination does not affect the es-
timates of prevalence of infection and
annual risk of TB infection (ARTI),
thereby confirming that the children irre-
spective of BCG vaccination can be in-
cluded into the overall calculation for
prevalence of infection and ARTI esti-
mates™®. In view of this knowledge, we
present the findings of a study which
assessed the prevalence of infection and
ARTI amongst BCG-scarred children as
well as those with no BCG scar in the
Central Indian State of Madhya Pradesh.

A community-based cross-sectional tu-
berculin survey was conducted amongst
children from 11 selected districts of the
state to estimate the prevalence of TB
infection and ARTI. The children were
tested using 1 tuberculin unit (TU) of pu-
rified protein derivative (PPD), RT 23,
on the mid-volar aspect of the left fore-
arm intra-dermally and the maximum
diameter of the reaction sizes was read
after 72 h. The number of infected chi-
Idren was obtained using the mirror-
image technique by locating the mode at
the right-hand side of the frequency dis-
tribution of reaction sizes of children.
ARTI is defined as the probability of
acquiring new tuberculous infection or
reinfection over a period of one year, and
was estimated using the formula ARTI =
1-(1-p)¥3 where p is the proportion
of children infected and a the mean age
of the children test-read.

Of the 4967 test-read children, 3150
(63.4%) had no BCG scar. The pre-
valence of infection and ARTI amongst
vaccinated children was estimated to be
7.7% (95% Cl: 6.4-9.0%) and 1.4%
(1.2-1.7%) respectively (Table 1). The
corresponding figures for non-vaccinated
children were 6.8% (95% CI: 5.9-7.7%)
and 1.3% (1.1-1.4%) respectively. Thus
the prevalence of infection and ARTI
was found to be similar in both groups of

children, i.e. BCG-vaccinated and non-
vaccinated, thereby suggesting that BCG
appears to have had little, if any, impact
on preventing the acquisition of TB in-
fection by these children. Other studies
conducted at various places in South India
have reported similar findings amongst
BCG-vaccinated and non-vaccinated chi-
Idren®®. Our findings from amongst this
population of Central India add further
support to this observation.

Available information from different
studies, however, indicates that in coun-
tries where BCG vaccination has been
adopted, there was a decline in the inci-
dence of the haematogenous form of TB
in children (e.g. miliary and meningeal)
and deaths attributable to these forms of
TB™®, Conversely, there was an upsurge
of such cases in countries where BCG
vaccination had been discontinued®*°.
Recent studies have also demonstrated
that BCG vaccination has a non-specific
beneficial effect on infant survival and
found that a BCG scar is a marker of bet-
ter survival among children in areas with
high child mortality™*2.

Important contributing factors for the
variable efficacy observed for the present
BCG vaccine are said to include back-
ground immunity induced by non-tuber-
culous environmental mycobacteria,
diversity of BCG strains, and over-

Table 1. Prevalence of infection and ARTI among BCG-vaccinated and non-vaccinated

children
No. infected
No. test/
BCG scar read Number  Percentage 95% ClI ARTI (%) P-value
No 3150 215 6.8 (5.9-7.7) 1.3(1.1-1.4) NS
Yes 1617 124 7.7 (6.4-9.0) 1.4 (1.2-1.7)
All* 4967 355 7.1 (6.4-7.9) 1.3(1.2-1.5)
* Children with doubtful scar and no information on scar included.
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attenuation of presently used strains®.
The persistence of vaccine-induced sen-
sitivity is aso an important factor. A
study in South India reported that the re-
sponse to BCG wanes markedly 2.5 years
after vaccination®. A quantitative analy-
sis of the change in BCG efficacy in dif-
ferent randomized trials showed that
there was no evidence that BCG provides
protection more than 10 years after vac-
cination*. In order to reduce the current
immense global burden of TB, new vac-
cines or vaccination strategies, or both,
are urgently needed for primary preven-
tion of infection and secondary preven-
tion of the progression of latent infection
to active disease. This is particularly
urgent in view of the added challenges to
RNTCP presented by MDR/XDR-TB and
HIV-associated TB. In recent years, there
has been a renewed interest in the deve-
lopment of new vaccines against TB™.
However, there remains an urgent need
to accelerate the search for additional
vaccine candidates and/or vaccination
strategies. Meanwhile, the current BCG
vaccination policy needs to be continued
in view of its beneficial effect in protect-
ing children against the development of
severe disseminated forms of the disease,
such as meningeal and miliary TB.
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Occurrence of bryozoa Chiplonkarina dimorphopora (Chiplonkar
1939), in the Kakara Formation from type area Subathu, Himachal
Pradesh: its stratigraphic and palaeogeogr aphic significance

Late Cretaceous marine transgression
occurred over large areas covering Garh-
wal-Himachal regions and deposited a
unique lithounit that unconformably
overlies different older lithounits of the
Precambrian—Cambrian times (Table 1).
This lithounit was recognized as the
Kakara Formation® lying at the base of
the Subathu Formation (Y presian—Early
Lutetian). Earlier this formation was rec-
ognized as a lithostratigraphic subdivi-
sion of the new Palaeocene Formation
from Gambhar river section, Himachal
Pradesh? (HP). Kakara Formation was
considered as the uppermost lithounit of
the Tal Formation® in the Lesser Garhwal
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Himalaya and various nomenclatures were
used by earlier workers for this unit (i.e.
Nilkanth, Singtali, Shell Limestone, Bansi,
Shankerpur Formation, etc.).

The fossil record from the Kakara
Formation in the present work from the
type area Subathu indicates that the
transgressive phase on the southern mar-
gin of Tethys took place during Cenoma-
nian—Turonian and continued till Early
L utetian, during which the marine Kakara—
Subathu succession was deposited (Fig-
ures 1 and 2). After deposition of the ma-
rine lithounits the area was uplifted and
brackish to freshwater Dagshai—Kasauli
succession was deposited. The biotic

evidences recorded from the Kakara
Formation indicate that tectonic activities
in the southern margin of the Tethys fac-
ing towards the north, were substantially
affected prior to the India—Asia collision,
which took place along Indus Tsangpo
Suture (ITS) during Late Ypresian
(=50 My).

Lithologically, the Kakara Formation
in the Garhwal region is comprised of
grey oolitic limestone, which is often
shelly in the lower part. However, in the
HP and Jammu regions, this formation
comprises carbonaceous shale, interca-
lated by medium (in the Kakara area)
to thinly bedded grey limestone in the
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