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Abstract

Background: Seroprevalance of diphtheria antibody may vary in different socioeconomic people.
Objective: The purpose of the present study was to determine the seroprevalence of diphtheria IgG antibody
and to identify the relationship between diphtheria seroprevalence and several sociodemographic
characteristics. Methodology: This cross-sectional study was conducted in the Department of Microbiology
at Sylhet MAG Osmani Medical College, Sylhet, Bangladesh from July 2016 to June 2017 for duration of
one year. Apparently healthy individuals were enrolled in this study as study population by following a set of
inclusion and exclusion criteria. For laboratory procedure, anti-diphtheria antibody titer was measured by
ELISA method. Result: A total number of 200 healthy individuals were recruited for this study. The mean
serum IgG level was 0.23+0.26 IU/mL in participants of aged between 18 to 25 years which was much lesser
in participants of aged between 26 to 32 years and 33 to 38 years group (p=0.001). Mean serum IgG level
was 0.12+0.12 IU/mL in male participants. Majority participants have been come from lower middle class
having mean serum IgG level of 0.10+£0.21 [U/mL. Conclusion: In conclusion diphtheria IgG level is most
commonly found among young male adult person in upper middle class socioecomonic condition./Journal of
National Institute of Neurosciences Bangladesh, July 2021;7(2):156-160]
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Introduction worldwide in indigent persons with poor skin hygiene'.
Diphtheria is an acute infection caused by Overcrowding, poor health, substandard living
Corynebacterium diphtheriae. The primary lesion usually ~ conditions, incomplete immunization and

occurs in the throat or nasopharynx and is characterized
by the presence of a spreading grayish

immunocompromised states facilitate susceptibility to
diphtheria and are risk factors associated with

pseudomembranous growth. As the organism multiplies
at this site, they elaborate a potent exotoxin that is
transported by the blood to remote tissues of the body
causing hemorrhagic and necrotic damage in various
organs. This occurs primarily in the tropics but can occur

transmission of this disease’. Although diphtheria is now
reported infrequently in the world, in the pre-vaccine era,
the disease was one of the most common causes of
illness and death among children’. Today diphtheria
evolves from children’s disease into disease affecting
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predominantly, adults, with severe respiratory forms of
infection®. In the United States, diphtheria currently
occurs sporadically, mostly among the Native American
population, homeless people, lower socioeconomic
groups, and alcoholics. Immigrants and travelers from
regions with ongoing epidemics are also at risk’. The
data on vaccine-preventable diseases provided by the
Government of India to the World Health Organization
(WHO) during 1980 to 2008 indicated persistence of
diphtheria without much decline over the last 25 years.
India accounted for 19 to 84% of the global burden of
diphtheria from 1998 to 2008. India has accounted for
3,123 cases of the total of 4,053 cases (77.05%) reported
in the world in 2010°.These data brought out important
features about the epidemiology of diphtheria in India.
The disease, which was common among under five
children in the past, is now affecting older children (5-19
years) and adults. Persistence or resurgence of diphtheria
in the country was mainly due to low coverage of
primary immunization as well as boosters’.

Diphtheria antibody production, primarily of IgG type,
can be induced by natural toxin during clinical or
subclinical infection, carrier state or by immunization
with diphtheria toxoid*’. In Bangladesh however there is
continuous occurrence of few cases of diphtheria in
every year. During the year from 2011 to 2015 in
Bangladesh number of diphtheria cases were serially
11,16,02,13 and 06. In current EPI schedule of
Bangladesh, Diphtheria Toxoid is given as a part of
pentavalent vaccine (Diphtheria, Pertussis, Tetanus,
Haemophilus Influenza and Hepatitis-B). The
pentavalent vaccine was introduced in 2009'". The
vaccine consists of 3 doses, at the 6th, 10th and 14th
weeks of age as was during the commencement of
vaccination in 1979". In Bangladesh all 64 districts had
>80%  coverage for DTP-Hib-HepB3"”. The
Corynebacterium diphtheriae emphasizes the need to be
aware of epidemiological features, clinical signs, and
symptoms of diphtheria; so that cases can be promptly
diagnosed and treated, and further public health measures
can be taken to contain this serious disease'*.

Methodology

This descriptive cross-sectional study was conducted in
the Department of Microbiology at Sylhet MAG
Osmani Medical College, Sylhet, Bangladesh. This
study was carried out during the period from July 2016
to June 2017 for duration of one year. All 18 to 38 years
aged healthy adult persons in Sylhet region fulfilling the
enrollment criteria were selected as study population.
Inclusion criteria were apparently healthy adult in the

age group of 18 to 38 years and irrespective of gender
who have undergone primary vaccination against
diphtheria. Persons were excluded who unable to
provide history about vaccination, have history of
diphtheria,  having  chronic  illness, taking
immunosuppressant drugs or steroid therapy and
immunocompromised persons. After selection of study
population who were mostly available, easily accessible
and convenient to include were identified against a
serial number. Sample population was selected by
lottery by hand. Data were collected by predesigned
data collection sheet. Informed written consents were
obtained from all the subjects. All information was kept
confidential with due respect to the participants wish
and without any force or pressure. Approval of the
research protocol and ethical permission were obtained
from the Ethics Review Committee of MAG Osmani
Medical College, Sylhet. After proper aseptic
precaution 5 ml of venous blood was collected in a
vaccutainer tube and was allowed to clot. Then it was
centrifuged at 2000 rpm for 10 minutes and then 0.2 ml
of serum was transferred carefully into centrifuge tubes,
properly capped, labeled and stored in -20 0 C and
analysis was done later. All reagents were kept in proper
temperature before use. All steps of procedure were
completed without interruption. Estimation of
anti-diphtheria antibody (IgG) was done using ELISA
kits manufactured by DRG GmbH, Germany. The
quantitative immunoenzymatic determination of
IgG-class  antibodies against Corynebacterium
diphtheriae toxin is based on the ELISA (Enzyme
Linked Imunosorbent Assay) technique. Before
assaying, all samples should be diluted 1+100 with IgG
sample diluents and 10 pl sample and 1 pl IgG sample
diluents into tubes was dispensed to obtain a 1+100
dilution and thoroughly mixed with vortex. All data
were processed and analyzed with the help of SPSS
(Statistical package for Social Sciences) Version 21.0.
Quantitative data were expressed as mean and standard
deviation and qualitative data as frequency and
percentage. Association was analyzed by Pearson’s Chi
square (X2) test. A probability (p) value of <0.05 was
considered statistically significant.

Results

A total number of 200 respondents were recruited after
fulfilling the inclusion and exclusion criteria. The age
of the participants ranged from 18 to 38 years with the
mean age of 27.15 (SD £ 5.24) years. Majority
participants aged between 18-25 years which was
77(38.5%) participants followed by 26-32 years and
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33-38 years which was 71 (35.5%) participants and 52
(26.0%) participants (Figure I).
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Figure I: Bar diagram showing distribution of the participants
according to age (n=200)

The mean serum IgG level was highest in participants
of aged between 18 to 25 years which was 0.23 £+ 0.26
IU/mL, followed by participants of aged between 26 to
32 years & 33 to 38 years which were 0.06 £ 0.10
IU/mL and 0.04 + 0.03 IU/mL. There was a statistical
significant difference of mean serum IgG level among
the different age groups (F=25.100; p<0.001).
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participants. There was no statistical significant
difference of mean serum IgG level male and female
(t=-0.022; p=0.982).
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Figure III: Pie chart showing distribution of the participants
according to gender (n=200)
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Figure IV: Bar diagram showing serum IgG level between male
and female (Data were presented as mean and standard
deviation; Unpaired ‘t’ test was perforrmed to see the
association; P<0.05 was determined as level of significance)

In this study majority participants were student which
was 69 (34.5%) respondents followed by service
holder, physician, house wife, other occupations, &
businessman which were 64(32.0%), 23(11.5%), 22
(11.0%),12 (6.0%) and 10 (5.0%) participants(Table 1).

Table-1: Showing distribution of participants according to
occupation (n=200)

Figure II: Bar diagram showing serum IgG level among
different age group (Data were presented as mean and standard
deviation; One way ANOVA was perforrmed to see the
association; P<0.05 was determined as level of significance)

Among 200 respondents male participants were
predominant than female which was 103 (51.5%) and
97 (48.5%) respectively. Figure II showed the
frequency distribution of participants according to
gender.

The mean serum IgG level was 0.12 £ 0.12 IU/mL in
male participants and 0.12 £ 0.22 [U/mL in female

Occupation Frequency Percent
Student 69 34.5
House wife 22 11.0
Service 64 32.0
Business 10 5.0
Physician 23 11.5
Others 12 6.0
Total 200 100.0

The mean with SD of serum IgG level was
predominant among business which was 0.19 £ 0.30
IU/mL followed by other occupation, student,
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physicians, house wife, service holder which was 0.18
+ 0.49 IU/mL, 0.18 + 0.20 IU/mL,0.08 = 0.06 IU/mL,
0.07 = 0.07 IU/mL, 0.06 + 0.08 IU/mL. There was
significant difference of mean serum IgG level among
different occupation (F=3.788; p=0.003) (Table 2).

Table 2: Showing serum IgG level among different
occupation

Occupation Mean£SD P value
Student 0.18+0.20

House wife 0.07+0.07

Service 0.06+0.08 0.003
Business 0.19+0.30

Physician 0.08+0.06

Others 0.18+0.49

Data were presented as mean and standard deviation; One way
NOVA was perforrmed to see the association; P<0.05 was
determined as level of significance

In this study most of the participants came from lower
middle class118 (59.0%), from upper middle class 80
(40.0%) participants and from poor class 2 (1.0%)
participants (Table 2).

Table 3: Showing distribution of socioeconomic status of
the participants (n=200)

Socioeconomic status Frequency Percent
Poor class 2 1.0
Lower middle class 118 59.0
Upper middle class 80 40.0
Total 200 100.0

The mean serum IgG level was found high among
upper middle class 0.16 = 0.18 IU/mL followed by
lower middle class & poor class which was 0.10 +
0.21 TU/mL and 0.04 + 0.01 IU/mL. There was no
statistical significant difference of mean serum IgG
level among different socioeconomic status (F=2.317;
p=0.1017).
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Figure V: Bar diagram showing serum IgG level among
different socioeconomic status (Data were presented as mean
and standard deviation; One way ANOVA was perforrmed to
see the association; P<0.05 was determined as level of signific)

Discussion

The seroprevalence of diphtheria IgG antibody in
relation with sociodemographic change 200 participants
have been selected according to inclusion and exclusion
criteria. The age of the participants ranged from 18 to 38
years with the mean age of 27.15 (SD + 5.24) years.
Majority 77(38.5%) participants has been age between
18 to 25 years, 71(35.5%) participants of age between
26 to 32 years and 52(26.0%) participants of age
between 33-38 years. The mean serum IgG level was
0.23 £ 0.26 IU/mL in participants of aged between 18 to
25 years, which was much lesser in participants of aged
between 26 to 32 years and 33 to 38 years group. It
revealed that IgG level was higher in younger group and
declined as age increased. This finding was also
significant statistically (p=0.001). According to a
research younger people were more likely to have
protective antibody level than older people which
ultimately revealed the fact that protective level of
antibody decreases gradually with increasing age”. A
study on China reported that adult population was
generally unprotected against diphtheria'.

Among 200 respondents male participants has been
predominant which is 103(51.5%) respondents and
female participants has been 97(48.5%) respondents.
Mean serum IgG level has been found 0.12 + 0.12
IU/mL in male participants and 0.12 = 0.22 [U/mL in
female participants. There was no significant difference
of mean serum IgG level male and female (p=0.982).
Therefore, sex difference was not effective in changing
antibody titer against diphtheria. The studies done in
Turkey have shown almost the same outcome'”. In this
study majority 69 (34.5%) participants were student and
mean serum IgG level has been found 0.18 + 0.20
IU/mL, 64 (32.0%) participants service holder and mean
serum IgG level 0.0 + 0.08 IU/mL, 23 (11.5%)
participants physician and mean serum IgG level 0.08 +
0.06 IU/mL, 22 (11.0%) participants house wife and
mean serum IgG level 0.07 = 0.07 IU/mL, 10 (5.0%)
participants businessman and mean serum IgG level
0.19 £ 0.30 IU/mL and 12 (6.0%) participants has been
other occupations and mean serum IgG level 0.18 +
0.49 TU/mL . There was significant difference of mean
serum IgG level among different occupation (p=0.003).
In this study 118 (59.0%) participants has been come
from lower middle class having mean serum IgG level
0.10 £ 0.21 IU/mL, 80(40.0%) participants from upper
middle class with 0.16 £ 0.18 IU/mL and 2 (1.0%)
participants from poor having mean serum IgG level
0.04 £ 0.01 IU/mL. There was no significant difference
of mean serum IgG level among different
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socioeconomic status (p=0.1017). Socio-economic
condition has an impact on an individual’s nutritional
status, health education and awareness about vaccination
that ultimately influences immune status. McQuillan et
al'® noted that in the United States, higher percentage of
participants had protective antibody to diphtheria toxin
with increasing level of education.

Conclusion

In conclusion diphtheria IgG level is most commonly
found among young age group. Male participants are
predominant. Majority is student however IgG level
found high among business occupation. Adult person in
upper middle class diphtheria IgG level is found high.
A nationwide study with larger sample size is required
to reach a comprehensive conclusion to settle the issue
of declining antibody level below protective threshold.
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