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Immune status against diphtheria toxin in tea garden

population surveyed in Dibrugarh district, Assam

Infection associated with childhood mortality due to Corynebacterium
diphtheria was a major disease burden across the globe in the pre-
vaccination period.1 An effective immunization programme has led to
a gradual decrease in patients with diphtheria in the developed as well
as developing countries.1 Although the incidence of diphtheria has
reduced in the post-vaccination period, frequent outbreaks in various
Indian states suggest that it may re-emerge in India perhaps due to
inadequate vaccination coverage.2–5 To ensure long-term protection,
diphtheria toxoid is given during childhood as three primary doses
followed by three booster doses. Various national-level Indian surveys
estimated that the coverage range of three dosages of primary vaccination
is 55%–78% though the data for diphtheria booster doses are still
unknown.4 Diphtheria cases documented in various parts of India show
a heterogeneous age distribution.4,5 Diphtheria in northeast India,
especially in Assam, has a 30% case fatality rate and an immunization
coverage of 62.2% (discussed elsewhere).3 Our previous study revealed
a higher incidence of diphtheria in the age group of >5 years.3 Despite
reports of frequent outbreaks of diphtheria in India, studies to estimate
the immune status against it are limited. The incidence of diphtheria
among higher age groups may reflect inadequate immunization in early
childhood as well as waning of immunity.4 We aimed to assess the status
of immunity against diphtheria among the tea garden population in
Dibrugarh, where frequent outbreaks have been reported.3,5

We studied 183 individuals (91 males and 92 females) from four tea
gardens with a total population of 7832 (Rajgarh 1999, Balijan 2224,
Nagakata 3011 and Bagradia 598) of Dibrugarh district during
September–October 2015 where an outbreak of diphtheria was
reported.3 The study was part of the outbreak investigation as per the
request of state health authority to the ICMR–Regional Medical
Research Centre, Northeast Region, Dibrugarh, Assam. Ethical
clearance for this study was obtained from our institutional ethics
committee. Informed verbal consent was taken from the participants.
The index case was identified, and all consenting subjects near the
house of the index case and adjacent two lines (cluster of households)
were included for collection of blood samples and sociodemographic
data. Serum was separated by centrifugation (2000 g for 5 minutes)
and stored at “80 °C until the assay was performed. Immune status
for diphtheria toxoid IgG was assessed through a commercially
available ELISA kit (DRG Diagnostics, Germany, Cat No: EIA3824)
using the automated ELISA reader and washer (Thermo Scientific
MULTISCAN GO, USA). Data were analysed using the Statistical
Package for the Social Science version 20.0 (Chicago).

The mean (SD) age of the subjects was 23.03 (10.6) years. The
majority (61.7%) of subjects had no protection (<0.01 IU/ml) or no
reliable protection (0.01–0.09 IU/ml). About 38% were protected, of
whom only 3.8% had long-term protection levels. The protection rate
was inversely associated with age. The protection level of diphtheria
toxoid was found to decrease with an increase in age from 73.7% at age
up to 10 years to 33.6% in those >15 years (Table I). The age-adjusted
prevalence of the susceptible population also increased with age
(Table II).

Studies estimating the immune status against diphtheria in India are
few. Our study reveals inadequate immunity levels in a large proportion
of the population. It was less than that found in a study done in 2009,
where the seroprotection was about 53%.6 Such an immunization
status may be due to poor immunization coverage, lack of awareness
and maintenance of proper cold chain.

During the survey, we found that a majority of subjects had lost
their immunization card. This may be due to their ignorance about the
importance of vaccination for controlling a number of vaccine-
preventable diseases. Therefore, we suggest that awareness should be
generated in the form of information, education and counselling for the
target population. At the same time, monitoring of immunization
activities in terms of adequate supply, and logistics for thorough
maintenance of the cold chain are required. These activities can be
monitored by the tea garden medical officer at the local level and the
district immunization officer at the district level. The introduction of
mobile-based applications will be a better option for real-time
monitoring and decision support for intensifying immunization
activities and improving coverage.

Despite the Universal Immunization Programme, there have been
reports of re-emergence or persistence of diphtheria throughout India,
including Assam in the past two decades.2–5 To increase child
immunization coverage throughout India, the Ministry of Health and
Family Welfare launched Mission Indradanush in 2014, followed by
Intensified Mission Indradanush (IMI) in 2017 to reach 90%
immunization coverage in districts and urban areas. In Dibrugarh
district, IMI was initiated in 2019. Several states have replaced tetanus
toxoid (TT) vaccine in the school health programme with tetanus and
adult diphtheria (Td) vaccine, including Dibrugarh district, where it
was initiated in April 2019. Full immunization coverage in the district
at the time of serosurvey was 77.9%.7 In the preceding years (2018–
2019), the DPT coverage was 78% and in 2019–2020 (up to December
2019) it was 67% (source: Office of the District Immunization Officer,
Dibrugarh; unpublished data) in Dibrugarh district, which indicates
that our findings are relevant even today and emphasize the need for
increasing vaccination coverage to reach 90% or more. Therefore, poor
immune status against diphtheria among the higher age group
necessitates the need for full vaccination coverage, including Td
vaccination, create awareness in the community and proper monitoring,
evaluation and feedback of the immunization programme.
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TABLE II. Crude and age-adjusted prevalence of susceptible/
partially immune individuals

Age Susceptible/ Total Crude pre- Weight Weighted
group partially population valence pre-
(years) immune in the valence

study area rate (%) rate

<10 5 1646 0.304 0.21 0.064
11–15 2 1 6 7 7 3.1 0.086 0.267
>15 8 7 5509 1.58 0.703 1.11

Tota l 113 7832 1.44 1.00 1.44

TABLE I. IgG antibody level against Corynebacterium diphtheriae
toxin among the tea garden population surveyed

Age group No protection or no Reliable and reliable
(years) reliable protection (%) long-term protection (%)

<10 5 (26.3) 14 (73.7)
11–15 21 (63.6) 12 (36.4)
>15 87 (66.4) 44 (33.6)
Total 113 (61.7) 70 (38.3)
No protection <0.01 IU/ml  No reliable protection 0.01–0.09 IU/ml
Reliable protection 0.1–1.0 IU/ml  Reliable long-term protection >1.0 IU/ml
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