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Abstract

Background: Bordetella pertussis is the cause of whooping cough occurring mainly in children. The prevalence of this
disease has been reduced largely due to worldwide mass vaccination with DTP vaccine. However, the immunity produced
by the vaccination wanes by the passage of time. Still this disease kills around 2-4 million children annually. Adults may be
a source of infection for infants and children. Furthermore, Bordetella pertussis has also been found to be associated with
cases of persistent cough in adults in many countries. Aim: The aim of this study was to study the exposure of the adult
population to the Bordetella pertussis by detecting 1gG antibodies. Materials and Methods: We performed
Seroepidemiology of Bordetella pertussis infections in multiethnic twin cities of Pakistan (Rawalpindi and Islamabad)
using a commercially available ELISA kit to have a picture of epidemiology of Bordetella pertussis in Pakistan. We
targeted adults of age between 18-45 years (mean age 29.64 years). Results: The results of our study show a high
percentage of seropositivity to Bordetella pertussis (89 percent), which indicates higher exposure to this organism and risk
of infection to infants, children, adolescents and adults. Conclusion: A high percentage of seropositive individuals are
alarming to health care professionals as well as policy makers. Bordetella pertussis infections may be associated with their
atypical manifestation in Pakistan. Adult vaccination with DTP is recommended to reduce the risk of infection in infants
and children through adult reservoirs.
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Introduction facilities and the antigenic divergence in B pertussis
strains than one used in the vaccine in those countries.
This third reason has also been confirmed by the studies
carried out in many countries including Finland,
Netherlands and United Kingdom [5]. Pertussis caused by
the Bordetella species other than B pertussis (e.g.
Bordetella parapertussis) may be another reason [6-8].
The reports of pertussis from vaccinated population may
be underestimated, because it is less typical in vaccinated
children as compared to unvaccinated children [9].

Pertussis or whooping cough is a highly contagious
vaccine preventable disease caused by the bacterial species
Bordetella pertussis. It is estimated that 200 000-400 000
cases of pertussis occur annually world wide [1, 2]. There
are increasing reports of incidence of B pertussis
infections in infants, school children, adolescents and
adults [3, 4]. Some of the possible explanations for
reemergence of pertussis disease in vaccinated children
may be poor vaccine quality, improved diagnostic
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In last two decades it has been found that Bordetella
pertussis targets people of all age groups rather than
infants and children only. However, the incidence of this
disease is highest in children >6 months old who are not
fully immunized. It is clear that childhood vaccination
with DTP wanes with time and adolescent and adults are
no more protected. Adults are not only a source of
infection to other adults, but they are also a reservoir for
children [10, 11]. It is estimated that a quarter of all adult
prolonged cough cases are caused by B pertussis. The rate
of pertussis infections in adolescents and adults is
370-1500 per 100 000 populations which suggests 0.8-3.3
millions cases of Pertussis in the United States [12]. The
typical whoop is absent in many cases of adult pertussis
which makes the diagnosis difficult [13].

Serological techniques such as ELISA have enabled to us
to detect presence of antibodies in the serum sample and
an increased level which indicates the exposure of a
person to B pertussis with typical or atypical
manifestations [14, 10]. High sensitivity of ELISA using
mixture of antigens as compared to utilizing single
antigens such as pertussis toxin (PTX) or filamentous
haemagglutinin (FH) was demonstrated by a study
conducted by Hanlon et al [15].

The aim of the present study was to determine the level of
IgG antibodies in the adult population that will indicate the
exposure to B pertussis organism. The results of this study
may be helpful in getting a picture of B pertussis incidence
rate in this area as well as in designing policy regarding
the adolescent and adult vaccination in future.

Materials and Methods

Study population

The study population consisted of adults of age group
18-45 years (mean age=29.6 years). They were further
divided into three age groups i.e. 18-25 (mean age=22),
26-35(mean age 30.17) and 36-45(mean age=48.48) years
and named group A, B and C respectively. We tried to take
equal number of male and female participants for each age
group. The number of participants for each group was 93,
64 and 62 for groups A, B and C respectively. Relevant
information such as age, gender, ethnic background,
vaccination status, history of persistent cough etc. was
recorded for each participant. Informed verbal consent was
taken and interested participants were briefed about the
details of the study. None of the participants suffered from
cough or any other respiratory tract disease at the time of
sampling. This study was approved by the ethics
committee of Comsats Institute of Information Technology
Islamabad.

Blood collection and serum extraction

5 ml of venous blood was drawn from our university
students and staff, their family members and blood donors
in Holy family hospital Rawalpindi. The collected blood
was transported to Microbiology lab of Comsats Institute
of Information Technology Islamabad. Serum was
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extracted from the blood samples soon after arrival to the
lab and stored at -20°C until used.

ELISA

IgG level to Bordetella pertussis antigen was determined
by using a commercially available ELISA kit from IBL
Hamburg Germany following manufacturers’ instructions.
The kit uses a mixture of B pertussis antigens i.e.
filamentous haemagglutinin (FHA) and pertussis toxin
(PTX) and results are interpreted as positive, negative and
equivocal. Participants bearing more than 24U/ml of 1gG
to B pertussis antigens were considered seropositive.

Results

The results of our study show that 89.04% of the studied
people were seropositive to B pertussis, while 6.48% and
6.48% fell into negative and equivocal category
respectively. No significant relation of seropositivity to B
pertussis to age and gender or ethnic background of the
participants has been found. Of all 219 sera samples,
seropositivity for each group of participants was 87.1%
(n=81), 90.6 %( n=58) and 90.32 %( n=56) for groups A,
B and C respectively. We could also not find any
association between persistent cough in adults and
seropositivity.

The results are interpreted as positive, negative and
equivocal. Last row in the Table indicates the overall
results (Table 1).

Table 1 Details of the ELISA results for each group of the participants
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Age No. of Seropositive ~ Seronegative  Equivocal
group samples

18-25 93 81(87.1%) 6(6.45%) 6(6.45%)
26-35 64 58(90.6%) 5(8.62%) 1(1.56%)
36-45 62 56(90.32%)  1(1.61%) 5(80.64%)
18-45 219 195(89.04%)  12(5.48%) 12(5.48%)
Discussion

This is the first report on Seroepidemiology of B pertussis
in Pakistan which clearly shows higher level of
seroprevalence in Pakistani population. As seen in Table 1,
all studied age groups show higher level of 1gG antibodies
to B pertussis antigens (FHA and Ptx). As the immunity
conferred by the childhood vaccination with DTP wanes
with the passage of time, the higher level of 1gG to B
pertussis in adult population should be due to natural
exposure to the organism. Adults are not only a source of
B pertussis infections for children, but are susceptible to
this infection themselves [16].

There have not been many reports of B pertussis infections
from Pakistan which may be due to the failure of
diagnosing from clinical picture and unavailability of
laboratory diagnostic facilities in rural areas. At the same
time there exists no adequate surveillance system for the
monitoring of the infectious diseases like pertussis in
Pakistan. Another possibility may be the shift of the
typical pertussis to atypical form in children to which
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physicians are unaware [9]. In any case, like in many other
countries, pertussis seems to be an underreported disease
in both children and adults in Pakistan. Clearly, DTP
vaccination has reduced the burden of B pertussis in this
region which can be understood by the fact that there is
lower recoded morbidity and mortality rate as compared to
the past. However, its incidence and the risks still need to
be monitored.

The clinical manifestation of the adult pertussis differs in
reports from different countries. It is reported to have
typical paroxysmal cough in some cases, whereas it was
difficult to diagnose as pertussis from symptoms alone due
to non typical persistent cough [16].There are reports of
outbreak of pertussis with both typical as well as
asymptomatic coughing.

Conclusion

The results of the study are alarming and clearly indicate
the exposure of the local population to B pertussis. We
propose adult vaccination with DTP to prevent infants and
children from getting this disease.
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