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Antibody response to a single tetanus
toxoid booster in young women in rural
south India

K. ARULDAS, J. P. MULIYIL, E. MATHAI, S. ABRAHAM,
A. JOSEPH, U.INBAMALAR, V. ARULDAS

ABSTRACT
Background. Tetanus toxoid immunization is an integral

part of the maternal and child health programme in developing
countries. It is likely that many women may have had childhood
immunization and so already have antitetanus antibodies at the
time of their first antenatal visit. A single dose of tetanus toxoid
injection can boost the levels of antitetanus antibodies in these
women. This study was undertaken to assess the previous
immunization status by verbal history and assessthe effect of a
single tetanus toxoid injection in young women.

Methods. Ninety-nine unmarried women between 18 and
22 years of age were enrolled for the study. The history of
childhood immunization was obtained from their mothers. Blood
samples were collected to measure IgG antibody levels to tetanus
using ELISA. Antibody levels were also measured on day 14
after a dose of tetanus toxoid injection.

Results. Of the 99 women studied, 81 had a history of
childhood immunization while 18 did not. Overall, 92% of the
women had protective levels of antibodies at the time of first
testing and 99% of the women were protected with a single dose
of tetanus toxoid.

Conclusion. In areas with good maternal and child health
services, asingle booster dose of tetanus toxoid can be considered
adequate for primigravidae with a history of childhood immuni-
zation.
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INTRODUCTION
Immunization and aseptic techniques are the most important
methods of preventing postpartum and neonatal tetanus. Tetanus
toxoid immunization has therefore been an integral part of ante-
natal care in developing countries. The current recommendation in
India is the administration of two doses of tetanus toxoid (IT)
during the first pregnancy and one dose during a subsequent
pregnancy if conception occurs within 5 years of immunization. I
The coverage of this programme is about 90% in Tamil Nadu,?
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IT immunization is also a part of childhood immunization (5
doses of DPT)3 and the school health programme (IT at 10 years
and 15 years)." Therefore, a woman could have received up to 7
doses of IT prior to pregnancy and so it is likely that many women
have antitetanus antibodies at the time of presenting for an
antenatal check up.

Studies have shown that a single dose of IT can adequately
boost the levels of antitetanus antibodies in those previously
immunized.' A study from Burundi showed that a verbal history
of immunization was reasonably reliable in those previously
immunized."

This study was undertaken to ascertain whether a verbal history
would be adequate in assessing the previous immunization status
and also to assess the effect of a single IT injection in young
women in rural India.

SUBJECTS AND METHODS
A house-to-house survey was done to enroll unmarried women in
the age group of 18-22 years, who were born and brought up in
Kaniyarnbadi block of Vellore district in Tamil Nadu. Since this
block has had a well-developed maternal and child health
programme for several years conducted by the Community Health
Department of Christian Medical College, Vellore, it is likely that
most of these women were immunized during childhood.

Women with a history of injections in the past 5 years, either
at school or after trauma or for any other illness were excluded
from the study. The history of childhood immunization was
obtained from the mother.

After informed consent, 5mIofblood was collected byvenepunc-
ture. The serum was separated, stored at -20°C and tested in
batches for IgG antibody levels to tetanus using ELISA (Immuno-
Biological Laboratories, Hamburg). Women with levels less than
0.5 IV/mI were given one dose of 0.5 ml of aluminium phosphate-
precipitated tetanus toxoid (Sii Tetanus toxoid, Pune). To measure
the rise in IgG antibody levels, another 5ml of blood was collected
on day 14.None of the subjects received any other injection during
this 14-day period.

RESULTS
A total of 99 women were enrolled; 91% of them had entered
secondary school and the mean educational level was 9.4 years of
schooling. Of the 99 subjects, 81 gave a history of childhood
immunization and 18 did not. Antitetanus antibody levels ranged
from 0.05 IV/mI to more than 5.0 IV/mi.

Fourteen (78%) of the 18 women who had no history of
childhood immunization had protective levels of antitetanus anti-
bodies. After a single IT injection, 3 of the 4 women with levels
below 0.1 IU/mI, produced protective levels of antibodies. One
individual with a pre-boostertitre of <0.05 IU/mI did not show any
measurable response after a single injection of IT.

DISCUSSION
With the increase in coverage of childhood immunization, an
increasing proportion of women entering motherhood are likely to
have received primary immunization. Such women may require
only one booster dose of IT during their first pregnancy, since many
studies have reported the efficacy of a single booster dose.":"



TABLEI. Frequency distribution of IgG antibody levels to tetanus
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Tetanus IgG antibody levels (lU/ml) History of immunization

Present Absent
n (%) n (%)

<0.05 1 (1.2) 1 (5.S)
~.05-<0.1 3 (3.7) 3 (16.7)
~.I-<O.S 24 (29.6) 7 (38.9)
~.5-<1.0 24 (29.6) 1 (S.5)
~1.O-<S.O 27 (33.4) 2 (11.1)
~S.O 2 (2.5) 4 (22.2)

Total 81 (100) 18 (100)

However, the problem in countries like India will be to
ascertain whether a pregnant woman has records of childhood
immunization. This study shows that even among rural women a
verbal history of immunization from the mothers, when present, is
reliable. However, those who did not remember about childhood
immunization also had protective levels, indicating that they had
received tetanus immunizations at some stage in life---either in
childhood, school or after an injury.

Overall, 92% of women had protective levels of antibodies at
the time of first testing, indicating that in areas with good maternal
and child health programmes, a large proportion of young women
are protected against tetanus.

This study also shows that 99% of women were protected when
a single dose of IT was given, irrespective of the history of
previous immunization. One woman, however, did not show a
response to one dose of TT. This may be because she did not
receive primary immunization and so the lag period was longer or
because she was a non-responder.

Clinical profile and prognosis of
Addison's disease in India

G. AGARWAL, E. BHATIA, R. PANDEY, S. K. JAIN

ABSBACT
Background. The clinical presentation of primary adreno-

cortical insufficiency (Addison's disease) in India may differ
from that in developed countries. We therefore studied the
clinical profile and prognosis of Addison's disease, with special
reference to patients with tuberculous infection. We also evalu-
ated the utility of various clinical parameters in differentiating
tuberculous from idiopathic Addison's disease.

Sanjay Gandhi Postgraduate Institute of Medical Sciences,
Lucknow 226014, Uttar Pradesh, India

G. AGARWAL, E. BHATIA Department of Endocrinology
R. PANDEY Department of Pathology
S. K. JAIN DepartmentofRadiodiagnosis

Correspondence to E. BHATIA; ebhatia@sggpgi.ac.in

© The National Medical Journal of India 2001

The reduction in the number of injections will not only reduce
the cost and inconvenience to pregnant women but also reduce the
risk of transmission of blood-borne pathogens. Therefore, in areas
with good maternal and child health coverage, only a single
booster dose of TT can be considered adequate for primigravidae
with a positive history of childhood immunization.
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Methods. In a retrospective and prospective study, 45
consecutive patients of Addison's disease (20 patients with
tuberculous aetiology) were studied for their clinical features,
autoantibody profile (adrenal cytoplasmic, thyroid microsomal
and gastric parietal cell antibodies) and prognosis.

Results. A tuberculous aetiology was present in 47% of the
patients and of these, 85% had enlargement of one or both adrenal
glands. While patients with tuberculous Addison's disease had a
higher prevalence of extra-adrenal tuberculosis (55% v. 9%,
p=O.OOI), a lower frequency of adrenal cytoplasmic antibodies
(17% v. 50%, p=0.03) and parietal cell or thyroid microsomal
antibodies (11 % v. 55%, p=0.OO4), a considerable overlap was
observed. Despite adverse circumstances, during a mean follow up
of 3.3 years, only 2 (5%) patients died, neither of whom had
tuberculous involvement. Five (13%) patients suffered from one
or more episodes of Addisonian crises, though none of these
resulted in mortality.

Conclusion. Tuberculosis remains an important cause of
Addison's disease in India. The presence of extra-adrenal
tuberculosis, or lack of adrenal cytoplasmic antibodies, does not,
with certainty, differentiate between a tuberculous and idiopathic
aetiology. The prognosis of Addison's disease was good despite
unfavourable circumstances.
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