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INTRODUCTION: During the past decade, a trend toward increas-
ing cases of Bordetella pertussis in older children and adults has been
witnessed in Canada. The National Advisory Committee on
Immunization now recommends that the adult formulation of the acel-
lular pertussis (adult dTap) vaccine combined with diphtheria and
tetanus toxoids be substituted for diphtheria and tetanus toxoids alone
for the 14- to 16-year-old booster dose. In October 2000, the govern-
ment of the Northwest Territories was one of the first to adopt adult
dTap into their territorial immunization program free of charge.
OBJECTIVE: To evaluate the effect of the acellular pertussis vaccine
in children and adolescents on the epidemiology of pertussis in the
Northwest Territories.

METHODS: Pertussis is a reportable disease in the Northwest
Territories, and data on the incidence rates of pertussis are available
from 1989 to 2004. The present study reviews pertussis cases during
three four-year periods: the whole-cell vaccine era (1993 to 1996);
the preadult dTap era (1997 to 2000); and the postadult dTap era
(2001 to 2004).

RESULTS: The incidence of pertussis decreased from 18.0 cases per
10,000 population in 1993 to 0.2 cases per 10,000 population in 2004.
The number of cases decreased from 186 to 129 to 19 cases in the three
chronological time periods (ie, whole-cell vaccine era, preadult dTap
era and postadult dTap era, respectively), with the most substantial
reduction coming with the introduction of postadult dTap.
CONCLUSIONS: There appears to be a decrease in the incidence
of pertussis with the targeted introduction of adult dTap in the
Northwest Territories.
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Une comparaison des taux de coqueluche dans
les Territoires du Nord-Ouest : Avant et apres
I’implantation du vaccin acellulaire contre la
coqueluche chez les enfants et les adolescents

HISTORIQUE : Depuis dix ans, on remarque une tendance vers
I'augmentation des cas de Bordetella pertussis chez les enfants plus Agés et
les adultes du Canada. Le Comité consultatif national de 'immunisation
recommande désormais que la formulation adulte du vaccin acellulaire
contre la coqueluche (dTca pour adulte), associée aux anatoxines
diphtérique et tétanique, remplace celle des seules anatoxines diphtérique
et tétanique au moment de la dose de rappel, entre 14 et 16 ans. En
octobre 2000, le gouvernement des Territoires du Nord-Ouest a été 'un
des premiers A offrir le vaccin dTca pour adulte sans frais dans le cadre de
son programme territorial de vaccination.

OBJECTIF La présente étude permet d’évaluer leffet de
I'administration du vaccin acellulaire contre la coqueluche chez les
enfants et les adolescents sur I'épidémiologie de la coqueluche dans les
Territoires du Nord-Ouest.

METHODOLOGIE : La coqueluche est une maladie & déclaration
obligatoire dans les Territoires du Nord-Ouest, et des données sur les taux
d’incidence de coqueluche sont disponibles de 1989 a 2004. La présente
étude passe en revue les cas de coqueluche pendant trois périodes de
quatre ans : Pépoque du vaccin a cellule complete (de 1993 a 1996),
I’époque précédant celle du vaccin dTca pour adulte (de 1997 a 2000) et
I’époque du vaccin dTca pour adulte (de 2001 a 2004).

RESULTATS : Lincidence de coqueluche a fléchi de 18,0 cas pour
10 000 habitants en 1993 a 0,2 cas pour 10 000 habitants en 2004. Le
nombre de cas a chuté de 186 a 129, puis a 19 pendant les trois périodes
chronologiques (c.-a-d., époque du vaccin a cellule compléte, époque
précédant celle du vaccin dTca pour adulte et époque du vaccin dTca pour
adulte, respectivement), la réduction la plus substantielle étant apparue
depuis 'implantation du vaccin dTea pour adulte.

CONCLUSIONS : On semble observer une diminution de l'incidence
de coqueluche depuis implantation ciblée du vaccin dTca pour adulte
dans les Territoires du Nord-Ouest.

Pertussis, or whooping cough as it is commonly known, is a
communicable bacterial infection caused by Bordetella per-
tussis. It is commonly seen in infants younger than 12 months
of age, and these infants typically present with prolonged spas-
tic coughing spells and, possibly, apneic episodes. During the
past decade, a trend toward an increasing number of cases of
B pertussis in older children and adults has been witnessed in
Canada (1). A number of other studies (2-5) in Australia,
Japan, Germany and the United States have also shown

increasing trends of infection in adolescents and adults. These
increases have been attributed to waning immunity in later
childhood (6).

In May 2000, the National Advisory Committee on
Immunization (7) recommended that the adult formulation of
the acellular pertussis (adult dTap) vaccine combined with
diphtheria and tetanus toxoids be substituted for diphtheria
and tetanus toxoids (Td) alone for the 14- to 16-year-old
booster dose. Although there are two formulations of adult
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Clinical case: (a) Paroxysmal cough, or cough with
gagging or vomiting >7 days; (b) cough with apnea with
no other known cause; (c) cough with inspiratory whoop
with no other known cause.

Confirmed case (clinical): Contact with a laboratory-
confirmed case and presenting with symptoms of any
duration with no known cause (referred to in the text as
an ‘epi-linked case’).

Confirmed case (laboratory): Positive culture for
Bordetella pertussis (referred to in the text as a ‘laboratory-
confirmed case’).

Figure 1) Case definitions for pertussis in the Northwest Territories

dTap, only the Adacel vaccine (Sanofi Pasteur, Canada) is
available in Canada (8). In October 2000, the government of
the Northwest Territories was one of the first to adopt adult
dTap into their territorial immunization program free of charge
for adolescents aged 14 to 16 years. Implementation of this pol-
icy occurred in early 2001.

OBJECTIVE
The objective of the present study was to evaluate the effect of
implementing the acellular pertussis vaccine first in childhood
and then in adolescence on the epidemiology of pertussis in
the Northwest Territories.

The present study compared pertussis cases in three consec-
utive four-year periods: the whole-cell vaccine era; the pread-
ult dTap era, which occurred after the introduction of the child
formulation of the acellular pertussis vaccine; and the
postadult dTap era, which followed the introduction of the
adult formulation of the acellular pertussis vaccine.

METHODS

Pertussis is a reportable disease in the Northwest Territories and
surveillance standards have remained unchanged in the past decade.
Persons who met the clinical case definition of pertussis (Figure 1)
received a nasopharyngeal swab, which was sent for culture to the
Provincial Laboratory of Public Health in Edmonton, Alberta. A
clinically confirmed case (hereinafter referred to as an ‘epi-linked
case’) would have been in contact with a laboratory-confirmed
case. In this situation, epi-linked cases can present with symptoms
while the laboratory test is pending. In an outbreak situation, a
clinical case is considered to be a patient who has met the clinical
criteria with no other known cause and has a laboratory test pend-
ing. Diagnoses of clinical cases are reported by public health nurses,
community nurses or physicians, but only during major outbreak
periods, such as in 1993 and 1999 (Table 1).

The routine case management protocol for clinicians is provided
by the Department of Health and Social Services within their ter-
ritorial communicable disease manual. All epi-linked and clinical
cases are swabbed and provided with treatment. In terms of the
contact management protocol, a change in protocol occurred in
2004. Initially, all household and home daycare contacts were pro-
vided with chemoprophylaxis regardless of age and immunization
status. As of 2004, only household contacts (including attendees
at family daycare centres) with a vulnerable person present (ie, an
infant younger than one year of age [vaccinated or not] or a preg-
nant women in her third trimester) are treated. Furthermore, vul-
nerable persons in the community who have had face-to-face

TABLE 1
Annual incidence of pertussis in the Northwest Territories

Number of pertussis cases

Epi- Laboratory- Rate per 10,000

Year Clinical linked* confirmed Total population (Cl)
1993 40 20 72 132 33.1(27.4-38.7)
1994 0 1 4 5 1.2 (0.4-2.9)
1995 0 0 12 12 2.9 (1.5-5.1)
1996 0 2 35 37 8.9 (6.2-12.2)
1997 0 0 19 19 4.6 (2.7-7.1)
1998 0 0 14 14 3.4 (1.9-5.8)
1999 5 6 77 88 21.6 (17.4-26.7)
2000 0 0 8 8 2.0 (0.9-3.9)
2001 0 0 4 4 1.0 (0.3-2.5)
2002 0 0 13 13 3.1 (1.7-5.4)
2003 0 0 1 1 0.2 (0.0-1.3)
2004 0 0 1 1 0.2 (0.0-1.3)

*Clinical case that has been in contact with a laboratory-confirmed case

exposure and/or have shared confined air with a confirmed case
for more than 1 h are also treated.

In terms of the chronology of the pertussis vaccine in the
Northwest Territories, neither the child nor the adult formulation of
the acellular pertussis vaccine had been introduced in the period from
1993 to 1996. During this time, the diphtheria and tetanus toxoids
and the whole-cell pertussis vaccine were provided to infants at two,
four, six and 18 months and four to six years of age. The new child-
hood formulation of the acellular pertussis vaccine was recommended
by the National Advisory Committee on Immunization in 1997 and
had fewer side effects. From 1997 to 2000 in the Northwest
Territories, the child acellular pertussis vaccine had replaced the diph-
theria and tetanus toxoids and the whole-cell pertussis vaccine, but
dTap had not yet been initiated. Full implementation of this child-
hood series occurred within the first year of the vaccine introduction
in 1997. From 2001 to 2004, both the child and adult formulations of
the acellular pertussis vaccine had been introduced. Again, full
implementation of the adult formulation occurred within the first
year of the vaccine’s introduction in October 2000.

A review of vaccine coverage rates for the child formulation of
the acellular pertussis vaccine was conducted by the government of
the Northwest Territories and is available for 2000 and 2002.
Vaccine coverage for dTap in 2003 was calculated for the 17-year-old
cohort through review of an existing computerized database and
immunization cards. Given that dTap was introduced in 2001 to
high school students aged 14 to 16 years, this cohort was eligible for
dTap vaccination at several opportunities.

RESULTS
Incidence rates for laboratory-confirmed pertussis cases from
1990 to 2004 are presented in Figure 2. Table 1 illustrates the
total incidence rate for the three types of cases that currently
require the notification of the Office of the Chief Medical
Health Officer. Data on epi-linked and clinical cases were
not electronically captured before 1993; thus, data are only
provided from 1993 to 2004. Figure 2 shows that there were
two large outbreaks of pertussis in 1993 and 1999, but none
after the introduction of dTap in 2001. The average inci-
dence of laboratory-confirmed pertussis from 1993 to 1996
was 7.5 cases per 10,000 population compared with 7.2 cases
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Figure 2) Annual pertussis incidence rates in the Northwest Territories
from January 1990 to December 2004 (laboratory-confirmed cases per
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Figure 4) Total number of pertussis cases from 1997 to 2000 in the
Northwest Territories (postchild and preadult acellular pertussis vaccine)
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Figure 3) Total number of pertussis cases from 1993 to 1996 in the
Northwest Territories (whole-cell vaccine era)

per 10,000 population from 1997 to 2000 and 1.1 cases per
10,000 population from 2001 to 2004. In 2000, before the
introduction of adult dTap, child dTap vaccine coverage was
89%; in 2002, coverage was 87%. In 2003, vaccine coverage
for adult dTap was 84% in the Northwest Territories for the
17-year-old cohort.

There have been 31 cases of pertussis in infants younger
than 12 months of age in which the primary cause was a lack of
immunization or partial vaccination: 17 cases from 1993 to
1996 (four cases under two months of age); nine cases from
1997 to 2000 (two cases under two months of age); and five
cases from 2001 to 2004 (two cases under two months of age).

Of interest, only one teenager contracted pertussis after
adult dTap; however, this was a 14-year-old adolescent with no
history of prior vaccination.

DISCUSSION

Throughout the three observed time periods shown in
Figures 3, 4 and 5, there appears to be a greater reduction in
pertussis cases among older children than among infants, with
the majority of pertussis activity shifting from early childhood
(Figure 3) to late childhood, and from late adolescence
(Figure 4) to infancy (Figure 5). Nonetheless, the high adult
dTap vaccine coverage in 14- to 16-year-olds appears to have
contributed to the largest reduction in pertussis incidence in
the total population. This finding makes sense considering the
relatively young demographics of the Northwest Territories
compared with Canada overall.

Approximately one-third of all residents in the Northwest
Territories are 18 years of age or younger (9). A significant num-
ber of births also occur in young mothers; 11% to 12% of all
births in the Northwest Territories occur in women aged 19
years of age or younger (10). Protecting this age group against
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Figure 5) Total number of pertussis cases from 2001 to 2004 in the
Northwest Territories (postadult acellular pertussis vaccine)

pertussis would curtail the endemic reservoir for circulation of
B pertussis. This significant reduction was not seen when switch-
ing to the child formulation of the acellular pertussis vaccine in
1997, although an upward age shift for contracting pertussis did
occur, as seen in the 1999 outbreak.

The outbreak in 1999 occurred after a track meet and fanned
out among communities and among teenagers in Nunavut. This
could possibly explain the higher proportion of teenagers affected
by the disease (approximately 23%). Although the source
occurred among teenagers, the increase was not as significant in
the younger age groups because of the introduction of the child-
hood acellular pertussis vaccine at high coverage rates.
Nonetheless, teenagers served as the initial reservoir for this out-
break, which spread mainly to older children, adults and infants.

Although the Northwest Territories is a small jurisdiction,
the implications of these findings have relevance for other
provinces and territories that have recently introduced the
acellular pertussis vaccine into their adolescent population. It
is important to maintain high coverage in the adolescent pop-
ulation. Ideally, the school system is the best venue for immu-
nization programs, and these programs should be started as
soon as possible, before decreased enrollment rates. Street
youths and other out-of-school youths should be captured by
other means. It would then be important to analyze the impact
of this immunization strategy on pertussis trends and adjust the
program accordingly. Given the number of pertussis cases in
infants younger than two months of age who would not be eli-
gible for the vaccine, the vaccination of young mothers who
may be at increased risk should also be considered. This selec-
tive approach to vaccination provides greater financial savings
than targeting the public in general.

Another important issue is the occurrence of pertussis in
the elderly; at least six cases have been reported in individuals
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older than 55 years of age. Nonetheless, the adult formulation
of the acellular pertussis vaccine is indicated only for adults
younger than 55 years of age. This is primarily due to the lack
of research in this age cohort and not due to adverse sequelae;
in fact, Sanofi Pasteur (Canada) is looking at relaxing the
upper limit of their age restriction. It may be useful to consider
targeting this vaccination to seniors who are at a higher risk for
morbidity from B pertussis infection due to weakened immune
response, frailty and concomitant chronic disease.

Data limitations

The present study was limited by the small numbers in the
Northwest Territories; both the population size and the num-
ber of reported pertussis cases are relatively small. As a result,
on an annual basis, any increase or decrease in the number of
reported cases creates unstable rates, as shown in the confi-
dence intervals in Figure 2.

The cycle in which pertussis outbreaks occur in the
Northwest Territories can be attributed to the geography and
demographics of the population. Given that communities in the
Northwest Territories are relatively small and isolated, a suscep-
tible population may be lacking for a number of years after the
occurrence of a large outbreak. Examining the incidence rates
shown in Figure 2, the Northwest Territories has particularly
large outbreaks every six years (1993 and 1999), with smaller
outbreaks between these peaks (1990, 1996 and 2002). From
this observation, it appears that an outbreak occurs every three
years. The rates seen in 2001 may simply reflect the normal
cycle, with just a smaller than usual peak in 2002. If dTap had
no effect, then one would predict a large outbreak in 2005 (or
2006). Consequently, these two years will be critical for assessing
the program. Nonetheless, there have been only five laboratory-
confirmed cases throughout four different communities by
the middle of 2005, which translates into a mid-year rate of
1.2 laboratory-confirmed cases per 10,000 population. Of the
laboratory-confirmed cases, two were infants that were not
immunized, two were preschoolers that were fully immunized
and one was an adult whose immunization status was unknown.

Immunization coverage rates are also subject to systematic
errors during the data collection process. The most reliable
method for capturing this information is through immunization
cards. However, residents of the Northwest Territories are
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CONCLUSIONS
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absolute reduction in cases). Further research on maternal vac-
cination programs aimed at reducing the incidence of pertussis
in the newborn period will be required.
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