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Abstract

Aim:Pertussis is severe illness and high mortality, especially among infants. The aim of this study was to determine the prevalence of
Bordetella pertussis in pregnant women in southern part of Tehran.


Methods:Total 303 pregnant women who referred to health centers for periodic pregnancy tests were randomly selected during six months
in the year 2017. After receiving conscious consent from mothers, 5 milliliter of blood was sampled. A test to determine quantitative values of
IgG-pT, IgA-pT by ELISA method was performed on samples.


Results: In total, 177 women (58.2%) were serologically infected with Bordetella pertussis. Only 27 women (8.9%) had cough symptom
during pregnancy. The mean levels of IgG-pT, IgA-PT during pregnancy were 37.24 and 5.79, respectively. The mean IgG-pT antibody level in the
first trimester of pregnancy was higher than average IgG-pT levels around the time of delivery (38.39 U/ml versus 34.74 U/ml).

Conclusion:Due to high exposure of Iranian mothers to pertussis and high prevalence of pertussis among children under the age of six
months, it is crucial to prescribe acellular pertussis vaccine in women during pregnancy, upon discharge from the hospital.
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Introduction

Infectious diseases remain a major cause of mortality in
children between ages 0 to 2 years-old. More than 1.5 million
deaths from vaccine-preventable infectious diseases occur in
children throughout the world [1]. Vaccination can prevent
severe infections and reduce its devastating effects. [2] But there
is no vaccination between childhood and pregnancy in women
against vaccine-preventable infectious agents. For this reason,
immunization of pregnant women as an important strategy
replaces fight against infectious agents in neonatal period [2].
Pertussis is severe illness and high mortality, especially among
infants [3]. The incidence of pertussis is increasing in most
developed countries despite vaccination coverage of over 90%.
[4]. Vaccination coverage in Iran against pertussis is more
than 98%. The overall incidence of disease in Iran is 1.12 per
100,000 people [5]. Pregnant women suffering from pertussis
during delivery, depending on the onset of infection in the
mother, have the ability to infect their children before receiving
maternal antibodies through placenta. The aim of this study was
to determine the prevalence of pertussis infection in pregnant
women.


Materials and Methods

Studied population included all pregnant women who
referred to health centres for periodic routine pregnancy tests
during six months of the year 2017. According to this study, total
303 pregnant women randomly were selected. After obtaining
conscious consent from mothers, 5 ml of blood was sampled
and simultaneously a questionnaire was completed. After serum
isolation; it was stored in freezer at minus 20°C before analysis.
Determination of Specific immunoglobulin’s against pertussis
toxins IgG-pT, IgA-pT were performed with kit purchased
from German IBL Company .The ELISA test was carried out at
Infectious Disease Research Centre of Rasool Akram Hospital.
The Ethics Committee approved this research and P value less
than 0.05 was considered statistically significant.


Results

During six months, 303 pregnant women were studied. The
mean age at pregnancy was 27.59 years [range 15-45 years].The
mean gestational age was 89.03 days. 95% of women claimed
childhood vaccination against pertussis but 5% of women could
not remember their childhood vaccination against pertussis. The
majority of women had antibody levels of 3.5-221IU/ml at 26
weeks of gestation. 58.2% of women (177 cases) had an antibody
level greater than 24IU / ml. IgG-pT concentration below 24 IU/
ml was reported in 127(41.8%) women. IgG-pT level greater
than 100 IU/ml was observed in (5.92%) 18 pregnant women.


In total, 177 women (58.2%) from total 303 women were
reported with antibodies level greater than 24 IU/ml and
considered positive for pertussis based on German IBL company
criteria. Only 27% (8.9%) of women had a history of cough
during pregnancy. The mean levels of IgG-PT, IgA-PT during
pregnancy were 4.82 and 37.5%, respectively. The mean IgG-pT
antibody levels in subjects in the first trimester of pregnancy
were higher than levels near delivery in the third trimester of
pregnancy (38.39 versus 34.74 IU/ml) which indicated pertussis
infection during pregnancy.


Discussion

Moreover, a woman who does not have protective antipertussis
antibodies cannot pass the protection to her child
during pregnancy, thus the newborn is susceptible to the
disease. In this age group, pertussis may be severe and lifethreatening
[5]. Despite high levels of vaccination in childhood,
we have found evidence that Bordetella infections have spread
to 18 pregnant women during pregnancy. 40 women (13.15%)
had an antibody level of 100-150 IU / ml. Although this level is
not attributed to recent or active infection, it indicates Bordetella
pertussis infection in previous year. 53 women (17.3%) Of
total pregnant women in our study were serologically positive
for Bordetella pertussis during or before gestation, which is
much higher than reported cases in this age group in Hamadan
(35.8%), which indicates an increase in incidence of pertussis
in pregnant women and infants under the age of six months [6].


Zatsu et al. in Russia conducted a study on 102 pregnant
women who measured antibody levels against pertussis. More
than 66% of pregnant women had no antibodies against pertussis
and only 5.22% had suitable antibody titer for protection [7].
The results from similar studies in other regions reflected
different levels of antibody protection, such as 33% in Spain [8],
55% in Japan [9], 88% in Slovenia [10], and 97% in Singapore
[11].Therefore, the high seroprevalence of pertussis antibodies
among adults might be related to the pertussis epidemic. These
findings support our interpretation that a pertussis epidemic
can cause an increase in the seroprevalence of anti-PT IgG among
adults.


There is some evidence that maternal antibodies protect
newborns against pertussis, because IgG-PT is transmitted from
mother to embryo [12]. Mothers in our study had an antibody
level below 40 IU/ml during pregnancy. Mother’s, who had high
level of IgA antibody in the last days of pregnancy, were newly
involved.


In spite of 99% vaccination coverage against pertussis
in Iran, similar to other countries, the incidence of pertussis
increased from the year 2004 (98 cases), to 2011 (650 cases).
The most common cases of pertussis was related to infants under
the age of 2 months-old Positive result was more common in age
group under two months-old than those of other age groups
[13,14]. These children most likely received pertussis infection
from their parents when most cases occur in the first months of
life, immunizing pregnant women could represent a successful
strategy to protect infant by transferring maternal antibodies.
Due to high exposure of Iranian mothers with pertussis and high
prevalence among children under age of two years, it is urgent to
use an acellular vaccine in pregnant women during pregnancy,
upon discharge from the hospital.
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