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Large pertussis
outbreak in rural Canada

Lessons learned from Haida Gwaii
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Abstract
Objective To present characteristics of and response to a large outbreak of
pertussis on Haida Gwaii, BC, in 2014.

Design Quantitative descriptive review.

Setting Haida Gwaii, a remote island archipelago located 100 km off of British
Columbia’s west coast.

Participants All patients presenting with symptoms evaluated for pertussis on
Haida Gwaii between February and August 2014.

Main outcome measures The primary outcome measures included the
demographic characteristics, time course, and morbidity of the outbreak. The
secondary outcome measures included the laboratory result reports, the
effects on clinician workload, and the treatment and prophylaxis practices.
Statistical analysis for significance of pertussis severity and immunization
status was performed with a maximum-likelihood framework.

Results Between February and August 2014, out of 873 clinical encounters,
579 patients were seen for pertussis-related care. Of these, 260 patients were
reported to public health for case identification, contact tracing, and follow-
up. There were 123 cases of probable and confirmed pertussis, a case rate of
2795 cases per 100000 population. Of these 123 cases, 91 had a cough of more
than 2 weeks’ duration. A subset of patients presented with mild symptoms,
atypical of pertussis. Nasopharyngeal swabs were collected on 221 occasions,
378 antibiotic prescriptions were written, and 248 prophylactic immunizations
were given. The odds ratio that previous immunization protected against the
development of classic pertussis was 0.23; however, statistical significance was
not reached (P=112).

Conclusion Pertussis is resurging. Physicians need to remain vigilant for its
characteristic symptoms. Clear and standardized criteria for the declaration
of an outbreak should be developed. To contain an outbreak, it is crucial to

deploy resources commensurate with disease activity while coordinating public

health and primary care. More research into why large outbreaks continue
to occur, why endemic rates continue to rise, and how these can be most
effectively prevented is essential.
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Editor’s key points

» Managing infection outbreaks

in remote communities presents
unique challenges such as limited
health resources and delays

with laboratory results. In 2014

a pertussis outbreak occurred

in Haida Gwaii, BC; this article
describes this outbreak, and the
authors’ experience is instructive for
communicable disease management
in rural, resource-limited areas.

» Several factors contributed to the
delay in recognizing the outbreak
in Haida Gwaii: the absence of a
local public epidemiologist, the
lack of a centralized communicable
disease unit, and vacancies in
medical health officer positions.
Disease activity diminished rapidly
following outbreak declaration
owing to various factors including
enhanced case identification,
concerted public communication,
and improved case isolation.

» In rural settings where timely
laboratory diagnosis is not possible,
empiric treatment and home
isolation even in the catarrhal stage
is essential to control the spread

of pertussis. Chemoprophylaxis of
high-risk contacts and prophylactic
immunization of pregnant women
and infants is important to protect
those at highest risk of mortality.
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Points de repére
du redacteur

» LUéclosion d’une épidémie

dans une communauté éloignée
représente un défi particulier

en raison du nombre limité des
ressources médicales locales et
des délais nécessaires pour obtenir
les résultats des examens de
laboratoire. En 2014, une épidémie
de coqueluche est survenue a Haida
Guaii, en Colombie-Britannique;
cet article décrit cette épidémie
mais aussi les lecons que l'auteur
a retenues sur la fagon de gérer
une maladie contagieuse de cette
ampleur dans une région rurale
dotée de ressources limitées.

» Plusieurs facteurs ont contribué
a retarder la reconnaissance de

la présence de cette épidémie

a Haida Guaii:l'absence locale
d’'un épidémiologiste de la santé
publique, d’'une unité centralisée
pour les maladies contagieuses,
et certains postes vacants chez

les fonctionnaires du milieu de

la santé. Lintensité de la maladie
a rapidement diminué une fois
'épidémie reconnue, grace a un
diagnostic plus rapide, a une bonne
communication avec la population
et au fait que les malades étaient
plus rapidement isolés.

» Dans un milieu rural ou il est
impossible d’obtenir un examen
de laboratoire diagnostique en
temps opportun, il est essentiel
d’entreprendre un traitement
empirique et de confiner les
malades a la maison si on veut
controler la propagation de

la coqueluche, et ce, méme
durant la phase catarrhale. Il est
également important d'initier
une chimioprophylaxie et une
vaccination chez les contacts
qui présentent un fort risque de
mortalité, comme les femmes
enceintes et les nouveau-nés.

Importante epidemie
de coqueluche dans une
region rurale du Canada

Les lecons tirees de I'épidémie d’Haida Guaii

Tracy Morton mp ccrp FcFP Catherine Birtwistle RN MScN NP
Raina Fumerton mp FrRcec  Sandra Allison Mb MPH

Résume

Objectif Décrire les caractéristiques d'une importante épidémiologie de
coqueluche apparue a Haida Guaii, en Colombie-Britannique ainsi que la
réponse qu’elle a suscitée.

Type d’étude Une revue quantitative descriptive.

Contexte Haida Guaii, un archipel situé a 100 kilométres de la cote ouest de la
Colombie-Britannique.

Participants Toutes les personnes vivant a Haida Guaii qui se sont présentées
avec des symptdmes pouvant correspondre a ceux de la coqueluche, entre les
mois de février et d'aoiit 2014.

Principaux paramétres a l'étude Parmi les principaux paramétres étudiés,
mentionnons les caractéristiques démographiques de I'épidémie, son évolution
et sa morbidité. Les parameétres secondaires comprenaient les résultats des
examens de laboratoire, les effets sur la charge de travail des cliniciens, et

les modes de traitement et de prophylaxie. L'analyse statistique pour établir
limportance du degré de sévérité de la coqueluche et du statut immunitaire a
été effectuée par une méthode de probabilité maximale.

Résultats Entre février et aolt 2014, 579 des 837 patients venus consulter
présentaient des symptomes évoquant une coqueluche. Parmi ces derniers,

260 ont été signalés a la santé publique pour confirmation du diagnostic, pour
retracer les contacts et pour le suivi. Il y a eu 123 cas de coqueluche probable ou
confirmée, ce qui correspond a un taux de 2795 cas pour 100 000 de population.
Sur ces 123 cas, 91 toussaient depuis plus de 2 semaines. Un sous-groupe de
patients présentait des symptomes légers qui n’étaient pas typiques de la
coqueluche. On a recueilli des frottis nasopharyngés chez 221 patients, rédigé 378
prescriptions d'antibiotiques et administré 248 vaccins en prophylaxie. Le rapport
de cotes concernant la protection conférée par le vaccin contre une coqueluche
classique était de 0.23; toutefois, cette valeur n'était pas significative (P = 112).

Conclusion On assiste a une recrudescence de coqueluche. Les médecins doivent
étre a l'affiit des symptomes typiques de cette affection. Il faudrait établir des
critéres concernant la déclaration d’une épidémie. Pour ralentir 'évolution d'une
épidémie, il est essentiel de mettre en ceuvre des ressources qui correspondent

a lintensité de la maladie, tout en assurant une coordination adéquate entre les
interventions de la santé publique et les soignants de premiére ligne. D’autres
études seront nécessaires pour déterminer les raisons pour lesquelles de telles
épidémies importantes continuent d'apparaitre, et les taux d’endémie de s'élever,
mais aussi pour connaitre la meilleure fagon de prévenir ce type d'épidémies.
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disease.! Caused by infection by Bordetella pertus-

sis, it begins with a catarrhal phase of 1 to 2 weeks.
Paroxysmal cough follows, lasting 1 to 10 weeks, and
is characterized by spasmodic coughing ending with an
inspiratory “whoop,” gag, or emesis. Atypical, milder per-
tussis has been described in immunized children and
adults as shorter illness duration and less severe cough.??
Communicability extends from the catarrhal phase to 3
weeks after cough onset, shortened to 5 days with anti-
biotics.# Children younger than age 5 comprise most
cases. Infants face the highest risk of hospitalization and
death.>¢ In North America, pertussis is endemic, with
cyclical increases in activity at 3- to 5-year intervals.”

The goal of pertussis immunization programs is to
prevent pertussis morbidity and mortality in infants
younger than age 1.8 Pertussis vaccination began in
Canada in 1943, leading to rapid declines in annual
rates from 156 per 100000 population in the prevaccine
era to 5 per 100000 (nadir in 2005 to 2011).¢ Since 2012,
there has been an increase in endemic pertussis activ-
ity.? In 1997 to 1998, all provinces switched from whole-
cell to acellular vaccine, given in 5 doses before age 6,
and a booster in grade 9. Full immunization provides
up to 85% efficacy,®!® which wanes over 3 to 6 years.
Infection-acquired immunity wanes over 7 to 20 years.!!

Outbreak management in remote communities pre-
sents unique challenges: limited health resources, delays
with laboratory results, and constrained access to swabs,
antibiotics, and vaccines.!? Haida Gwaii is an archipel-
ago 100 km off British Columbia’s west coast. Of the
4400 inhabitants,'* 45% of the population is Indigenous.
Care is provided in the 2 communities of Masset and the
Village of Queen Charlotte, each having a hospital and
clinic. Each site is staffed by 3 doctors, a nurse practition-
er, and a public health nurse (PHN). Additionally, there is
1 PHN for each of the nearby Haida communities of Old
Masset and Skidegate.

In 2014, Haida Gwaii experienced a pertussis out-
break with 123 cases of pertussis—a case rate of 2795
per 100000 population. This report describes the out-
break and the responses to it. Our experience is instruc-
tive for communicable disease management in rural,
resource-limited areas of Canada.

P ertussis is the most common vaccine-preventable

— Methods —

This study was a retrospective review using hospital and
clinic records, cross-referenced to a public health (PH)
database created during the outbreak for all patients
with suspected, probable, or confirmed pertussis as per
the BC Centre for Disease Control (BCCDC) guidelines.!*
Study participants were all patients with suspected,
probable, or confirmed pertussis referred to PH between
February 1, 2014, and August 31, 2014. With the index
case presenting in Masset on February 24, we chose to

review all clinical encounters starting from February 1 to
determine if there were patient contacts with potentially
unrecognized or early pertussis. Data reviewed included
cough characteristics, length of cough, laboratory test-
ing and results, and epidemiologic linkages to known
cases. Immunization status of those referred to PH was
ascertained from PH records. Additionally, records of
all clinic and hospital encounters in this time frame
were manually searched for encounters with symptoms
potentially consistent with pertussis (prolonged cough,
cough quality, case contacts) or for pertussis-related
care (eg, results discussion, isolation advice, follow-up).
Ethics approval was received from the Northern Health
Research Review Committee.

The primary outcome was to quantify the demo-
graphic characteristics, time course, and morbidity of
the outbreak. Statistical analysis for significance of per-
tussis severity and immunization status was performed
in a maximum-likelihood framework.'® If you require
greater detail on how statistical analysis was performed,
please contact the corresponding author (T.M.). The
secondary measures included analyzing the laboratory
result reports (number of swabs, timing of reporting,
types of results), determining the effects on clinician
workload by comparing the additional clinical encoun-
ters during the study period to historical means, and
describing how the cases were treated. The PH response
is described, including the human resources deployed
and the amount of antibiotic and immunization prophy-
laxis provided during the outbreak. The BCCDC guide-
lines were used to determine diagnosis (Box 1).!

— Results —

Between February 1, 2014, and August 31, 2014, we
identified 873 clinical encounters with 579 patients for
whom pertussis was diagnosed or considered in the dif-
ferential diagnosis. Of these, 260 patients were reported
to PH for case identification, contact tracing, and follow-
up. All suspected cases were advised to self-quarantine
until either testing revealed they did not have pertussis

Box 1. The BCCDC criteria for pertussis diagnosis

To identify patients with suspected, probable, or confirmed
pertussis, the BCCDC guidelines* were used.

« Confirmed: patients who are symptomatic with a
positive pertussis swab result, or those who are
symptomatic and epidemiologically linked to a culture-
confirmed case

+ Probable: those with prolonged, paroxysmal cough with
classic features and who have no confirmation with
laboratory results or epidemiologic linkage

+ Suspected: those with cough of any duration with
whoop or posttussive gagging.

BCCDC—BC Centre for Disease Control.
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or until 5 days of antibiotics were taken. Of the group
referred to PH, 123 cases were diagnosed as either prob-
able (62 of 123 [50.4%)]) or confirmed (61 of 123 [49.6%]),
a case rate of 2795 per 100000 population (Figures 1, 2,
and 3). The remainder of suspected cases (137 of 260
[52.7%]) were not confirmed to have pertussis by either
laboratory or clinical criteria.

Figure 1. Cases referred to public health over time

Most of the diagnosed patients were female (78
of 123 [63.4%]) and younger than age 20 (65 of 123
[52.8%]). There were 19 cases in the 0-to-4 age group, 17
cases in the 5-to-9 age group, and 29 cases in the 10-to-
19 age group. Disease intensity peaked in May when
54 new cases were referred to PH during the first week,
with a rapid diminishment of infections thereafter. The

60 1 m Unconfirmed or suspect cases r 140
m Probable cases
0 m Confirmed cases L 120
50 - . . .
- — Cumulative diagnosis
E (confirmed and probable)
1
T 00 o
o 40 5
5 =
g c
2 80 &
2 30 4 =
a =]
o - 60 >
g 5
& 20 1 2
& 40 @
i
g 10
20
—
0 - 0
I S S T N T S S SR S S SR N S S R S - S S ST S |
S &5 55 5 5 5 5 5 &5 5555 55585 & 5 5 858 5
N N N § 8§ 88 4 4 &8 8 8 & 8 8 8 8 8§ 8 NN 8N
P e T A T T T T T S W A A
SSsgEssss8s3g5ss8s588¢8¢
WEEK OF YEAR

Figure 2. Clinician work flow and diagnostic algorithm

873 clinical
encounters with
579 patients

260 cases
reported to
public health

319 patients not reported:
symptoms incompatible with
pertussis, chemoprophylaxis,

or concerns about contact

137 unconfirmed or
suspected cases

39 cases were confirmed
with PCR and culture results
(3 with milder,
nonclassic cough)

PCR—polymerase chain reaction.

22 cases had epidemiologic
link or case contact
(10 with milder,
nonclassic cough)
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Figure 3. Demographic characteristics of all suspected cases referred to public health, categorized by age and sex (N = 260)
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last case was diagnosed on July 24. The outbreak was
declared over on August 31.

All high-risk contacts (infants and pregnant women
in their third trimester) were offered antibiotic prophy-
laxis, consistent with BCCDC guidelines.!* Contacts who
were not offered prophylaxis were advised to present
immediately at onset of any respiratory tract infection
(RTI) symptoms for testing and treatment.

The morbidity associated with this outbreak was mod-
est. Six infants were infected; a 2-month-old infant was
hospitalized for 2 weeks and recovered without sequelae.
There were no other hospitalizations. Several patients
were treated for prolonged cough of more than 10 weeks’
duration. There were no encounters for antibiotic-
related complications.

Provider perspectives

Local clinician workloads increased substantially over
baseline. In Masset, there were 361 encounters related
to pertussis between March and May, an increase in
encounters of 16.9% for this period (historical mean for
this period was 2134). In Queen Charlotte, there were
512 pertussis-related encounters between April and May
(mean=2235), an increase in encounters of 22.9%. One-
quarter (209 of 873 [23.9%]) of pertussis-related encoun-
ters occurred in the emergency department.

An outbreak was declared on May 1, 2014.
Subsequently, owing to widespread public awareness,
patients presented early with catarrhal symptoms and
often a mild cough of short duration—as little as 1 day
(Table 1). This made it difficult to make a clinical diag-
nosis, as symptoms were not present long enough
to meet pertussis diagnostic criteria. However, all

5 6 1N 7 4 6 4 3 4 3 2

AGE RANGE, Y

confirmed cases were known to providers so epidemio-
logic linkages could be made, guiding testing and treat-
ment decisions despite nonclassic symptoms.

Many diagnosed with pertussis had milder, atypical
symptoms that were not consistent with classic pertus-
sis cough. We evaluated cough characteristics of the
subset of probable and confirmed cases (n=123) with
prolonged cough greater than 2 weeks (n=91). Of this
group, 13 (14.2%) had milder symptoms. The remain-
der (n=32) were diagnosed in the catarrhal stage or
with cough duration of less than 2 weeks, when pertus-
sis often lacks the characteristic whoop, gag, or apnea.
These 13 cases were diagnosed based on the confir-
mation of laboratory results (n=3), strong epidemio-
logic linkage (n=4), and having some case contact and
no other likely explanation for cough (n=6). This lat-
ter group reported having brief contact with 1 or more
cases known to providers, not meeting criteria for epi-
demiologic linkage (face-to-face contact >5 minutes,

Table 1. Of those cases referred to public health, cough
duration at the time of contact with clinician: Data
excludes those cases in which the length of cough was
not known. Most patients who presented after May 1,

2014, identified some contact with a known case.

CASES THAT CASES THAT
DURATION OF PRESENTED BEFORE PRESENTED AFTER
SYMPTOMS AND TOTAL MAY 1,2014,N (%)  MAY 1,2014, N (%)
No cough or 30 (40.5) 104 (59.8)
cough <2 wk
Cough >2 wk 44 (59.5) 70 (40.2)
Total 74 (100.0) 174 (100.0)
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direct contact with respiratory secretions, or sharing a
confined space for >1 hour).

To evaluate whether vaccination was associated with
milder pertussis (Table 2), those with known vaccina-
tion status and cough for longer than 2 weeks were
analyzed in a maximum-likelihood framework using a
generalized linear model with a binomial distribution
and a logistic link function.'® The odds ratio for previous
immunization protecting against the development of
classic pertussis was 0.23; however, owing to our small
sample size, this did not achieve statistical significance
(P=.112; 95% CI 0.012 to 1.337). Thus, we were not able
to prove a protective relationship between immuniza-
tion status and pertussis severity as predicted in the lit-
erature.'¢ Figure 4 shows the estimated probability of
having classic versus atypical pertussis symptoms by
immunization status with 95% ClIs.

Laboratory testing

Nasopharyngeal amies with charcoal pertussis swabs
were collected on 221 occasions (74 in Masset, 147 in
Queen Charlotte) and shipped via ground and air for
processing at the reference laboratory in Vancouver,
BC. Polymerase chain reaction (PCR) test results were
reported first, testing for the presence of B pertussis
DNA, followed by culture results. After the outbreak
declaration, pertussis specimens were shipped expe-
dited, improving laboratory reporting by a mean of 1.3
days (Table 3).

Swabs were not universally collected: clinicians
ran out of swabs on several occasions, and it was
not practical to collect swabs for all patients. Besides
long reporting delays of laboratory results, challenges
with interpreting results arose with many discordant,
insufficient, or inconclusive results (Figure 5). These
laboratory challenges, combined with the urgency to
reduce the spread of pertussis, meant that most patients
presenting with RTI symptoms were treated empirically
with antibiotics. A total of 378 antibiotic prescriptions
were dispensed, most were for azithromycin (360 of 378
[95.2%]), both for empirical treatment and for prophy-
laxis of high-risk contacts: late-term pregnant women

Table 2. Illness severity versus known immunization
status of all patients: Only cases with a diagnosis

of probable or confirmed pertussis and those with a
prolonged cough of more than 2 weeks were included in

this analysis.

IMMUNIZATION STATUS OF ALL PATIENTS, N

ILLNESS

SEVERITY NOT PARTIAL OR

AND TOTAL  IMMUNIZED IMMUNIZED UNKNOWN TOTAL
Classic 49 21 8 78
Atypical 10 1 2 13
or mild

Total 59 22 10 91

and infants. Cost and macrolide adverse effects were
reasons for choosing alternatives to azithromycin.

Public health response

Before the outbreak declaration on May 1, 2014, 78 sus-
pect cases were reported to PH and 50 cases were diag-
nosed (23 in Masset, 27 in Queen Charlotte). Once the
outbreak was declared, considerable resources were
deployed. To augment the 4 local PH nurses, 2 manag-
ers, 3 PH nurses, and 3 administrative staff were sent
from regional offices. For the nurses alone, there were
an additional 400 hours worked during the outbreak.
Public health responses were as follows:

Case management. Public health surveyed encounters
daily to identify cases, reinforcing advice for isolation.
Symptomatic contacts were identified and brought to
clinicians for assessment, testing, and treatment. Public
health assisted with identifying epidemiologic linkages.

Communications. Public health oversaw media
releases and communications with school officials.
Public health worked with clinicians to standardize
more aggressive approaches to testing and treatment.

Immunizations. Public health provided 248 vaccina-
tions, targeting high-risk contacts: infants younger than
age 1 (32 of 248 [12.9%]) and late-term pregnant women
(12 of 248 [4.8%)]). Vaccination was administered to health
care workers (72 of 248 [29.0%]) and to those with uncer-
tain or remote vaccination status (132 of 248 [53.2%]).

Figure 4. Estimated probability of having classic versus
atypical pertussis symptoms by immunization status with
95% Cls: Unimmunized 95% Cl 0.81 to 1.0 versus immunized
95% Cl 0.72 to 0.91.
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Table 3. Number of days for reporting of laboratory results

NO. OF DAYS FOR LABORATORY RESULTS FOR
CASES THAT PRESENTED BEFORE MAY 1, 2014

LOCATION PCR CULTURE

Masset
Queen Charlotte

PCR—polymerase chain reaction.
*Differences were not analyzed for statistical significance.

— Discussion —

The Haida Gwaii outbreak was Canada’s most intense
pertussis activity in 2014, with a case rate of 2795 per
100000 population and 873 pertussis-related clinical
encounters. A subset of pertussis patients with prolonged
cough (n=91) presented with milder disease without
classic characteristics (13 of 91 [14.3%]). There was a
trend toward attenuation of severity with vaccination,
consistent with the literature'¢; however, our sample size
was too small for this to be statistically significant. It was
clear to providers that pertussis was well established with
50 cases in the 2 months before the outbreak declaration
on May 1, 2014. Contributing factors related to delays in
recognizing the outbreak included the absence of a local
PH epidemiologist, the lack of a centralized communica-
ble disease unit, and vacancies in medical health officer
positions. Disease activity diminished rapidly following

Figure 5. Swab test results (N = 221): All tests were performed
with nasopharyngeal amies with charcoal swabs.

Inconclusive* or insufficient"
29

/

Discordant®
13

Positive*

39 Concordant

Negative
153 26

PCR—polymerase chain reaction.

*Inconclusive: test results are neither positive nor negative.
This might be because of sample degradation owing to delays
in arrival at the reference laboratory, or a borderline result that
does not meet criteria for a positive test result.

*Insufficient: human DNA is not found in the specimen,
indicating inadequate collection of nasopharyngeal cells.
*Positive: the PCR results were positive, the culture results were
positive, or the results for both PCR and culture were positive.
SDiscordant: when only 1 of the 2 test results is positive.
Thirteen of 39 swabs were discordant (9 swabs revealed
positive PCR results and negative culture results; 4 revealed
negative PCR results and positive culture results).

NO. OF DAYS FOR LABORATORY RESULTS FOR
CASES THAT PRESENTED AFTER MAY 1, 2014

DIFFERENCE IN
NO. OF DAYS*

PCR CULTURE PCR CULTURE

outbreak declaration owing to enhanced case identifica-
tion, concerted public communication, improved case
isolation, standardization of approaches to empiric treat-
ment and testing, expedited reports of laboratory results,
and earlier presentation for care of those with symptoms.

For rural clinicians, there are several lessons from this
outbreak. First, clinicians need to communicate early
with PH once pertussis is detected to coordinate case
management and contact tracing. Physicians must be
familiar with case isolation and chemoprophylaxis rec-
ommendations. During outbreaks, pertussis vaccination
of pregnant women (>26 weeks' gestation) and accel-
erated infant immunization (at 42 days of age) are vital
to protect infants, who are at the highest risk of mor-
tality.® Second, although testing is useful for confirming
diagnosis and outbreak management, timely pertussis
diagnosis is not assisted by laboratory results, with PCR
test results received an average of 7.7 days postcollec-
tion. During outbreaks, those with any RTI symptoms
(including catarrhal) who are known contacts to pertus-
sis cases must be seen quickly, with empiric treatment
and home isolation considered to control the spread
of pertussis. Third, clinicians must encourage universal
childhood immunization and remain familiar with rec-
ommendations on adult and preghant women boosters.

To address delays in laboratory reporting, switching to
alternative methods for on-site or point-of-care testing
should be considered,!” with promising rapid detection
alternatives in development.'®#!® We noted that pertus-
sis presents with a spectrum of severity, often not meet-
ing typical diagnostic definitions. This concept should be
widely incorporated into practice guidelines, which usu-
ally describe the classic symptoms of pertussis.'*

From a PH perspective, consistent criteria should be
established defining the threshold for when a pertus-
sis outbreak is declared. Currently each province sets
its own criteria, with no harmonization across prov-
inces. We suggest that evidence of ongoing, perva-
sive, sustained community transmission serves as the
basis for declaring a pertussis outbreak. More impor-
tant, resources need to be deployed to resource-poor
areas commensurate with increased disease activ-
ity, thus preventing small clusters from becoming out-
breaks by coordinating the approach of clinicians, PH,
and community partners. As an example of this, in the
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year following this outbreak, Haida Gwaii experienced a
recurrence of pertussis activity, quickly contained with
rapid, coordinated intervention by PH.

Finally, family physicians should be familiar with vac-
cinations guidelines. For the recent US and Australian
outbreaks,” reduced vaccination rates and reduced length
of protection played important roles. Hospitalization and
death are most common in children not yet eligible for
their first dose of pertussis-containing vaccine, exempli-
fied in this outbreak by one infant who required admis-
sion to the intensive care unit. Family physicians play a
critical role in encouraging the timely administration of
the first dose of pertussis at 8 weeks of age (accelerated
to 6 weeks during an outbreak), which is lifesaving and
protects against death, hospitalization, and pneumonia.?

The Canadian National Advisory Committee on
Immunization and the US Centers for Disease Control
and Prevention recommend adults and pregnant women
who have not had an adult pertussis booster receive a
1-time dose.?*?! We recommend a reevaluation of the
immunization schedule in light of evolving pertussis epi-
demiology and best available evidence. In the long term,
considering the steady rise in endemic pertussis since
the abandonment of the whole-cell pertussis vaccine,
improvements to the immunogenicity of the current vac-
cine must be made.??2

Limitations

There are several limitations of our study. First, we were
unable to determine accurate immunization rates for
the population as a whole, in part owing to incomplete
records, particularly for adults who might have received
their primary series decades ago. Second, laboratory
challenges (poor collection technique, sample deg-
radation due to long transport times) meant that our
results underrepresent the true rate of pertussis. We
were unable to collect swabs on all symptomatic cases.
Third, data on disease characteristics were derived from
clinical records collected during patients’ illness. If all
patients had been contacted at the close of the out-
break, we would have more accurate data on length and
severity of cough. Fourth, data limitations in the medi-
cal records and provincial immunization database pre-
cluded our ability to stratify the analysis by ethnicity.

Conclusion

Pertussis is resurging. Physicians need to remain vigilant for
its characteristic symptoms.® Clear and standardized crite-
ria for the declaration of an outbreak should be developed.
To contain an outbreak, it is crucial to deploy resources
commensurate with disease activity while coordinating PH
and primary care. More research into why large outbreaks
continue to occur, why endemic rates continue to rise, and
how these can be most effectively prevented is essential. %
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