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Outbreak report

Community-led diphtheria vaccination campaign
to manage a diphtheria outbreak in a remote

Aboriginal community

Allison Hempenstall, Joanne Neville, Caroline Taunton, Valmay Fisher, Vince Connellan,

Alice Tayley, Georgina Keys, Josh Hanson

Abstract

In 2022, five cases of diphtheria were identified in and around Wujal Wujal, a discrete Aboriginal
community in Far North Queensland. This prompted a mass diphtheria vaccination campaign in the
community which increased the proportion of residents aged >14 years receiving a diphtheria containing
vaccine in the prior twelve months from 5% to 74%. No further cases were detected in the subsequent

twenty-two months.

Keywords: diphtheria; Corynebacterium diphtheriae; vaccination; Aboriginal; public health; outbreak

Background and methods

Diphtheria  (caused by  exotoxin-producing
Corynebacterium  diphtheriae, ~Corynebacterium
ulcerans and very rarely Corynebacterium pseu-
dotuberculosis) typically presents as respiratory or
cutaneous disease, although absorption and dis-
semination of diphtheria toxin can result in dam-
age to the heart and nervous system.! A diphthe-
ria outbreak from toxigenic C. diphtheriae was
declared by the Torres and Cape Public Health
Team in August 2022 after four laboratory-con-
firmed cases (three respiratory and one cutaneous)
were reported to the Queensland notifiable condi-
tions register between April 2022 and August 2022.

All four cases occurred in and around Wujal Wujal, a
discrete Aboriginal community in eastern Cape York,
345 km north of Cairns, 70 km south of Cooktown,
and home to the Kuku Yalanji, Kuku Nyungual and
Jalunji peoples.? Wujal Wujal has a population of
282 people with 94% of the community identifying
as Aboriginal and/or Torres Strait Islander.’ This
report describes the public health outbreak response
and ensuing mass vaccination campaign under-
taken in Wujal Wujal during August 2022. An ethics
exemption was granted by the Far North Queensland
Human Research Ethics Committee (18470R).
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Description of outbreak

Definitive diagnosis of diphtheria requires culture of
C. diphtheriae or C. ulcerans from respiratory tract
secretions or cutaneous lesions, and a positive toxin
assay.* A total of five cases who had lived in or vis-
ited Wujal Wujal or Cooktown were associated with
this local outbreak. The first case was notified to the
Torres and Cape Public Health Team on 10 April
2022. Appropriate contact tracing and management
of close contacts was performed, and a public health
alert was released, emphasising the importance of
ensuring up-to-date vaccination. An outbreak was
declared, and a response team was established after
the fourth case was notified in early August 2022
(Figure 1). A fifth case was identified from contact
tracing during the mass vaccination campaign.
Among the cases, 1/5 presented with classic pharyn-
geal diphtheria, 3/5 presented with mild pharyngeal
diphtheria and 1/5 presented with a cutaneous infec-
tion. Two cases required hospitalisation, including
one who required Intensive Care Unit admission.*
The median age of cases was 27 years (range: 17-49
years); 4/5 cases were female and 4/5 identified as
Aboriginal. All cases reported receiving a complete
primary diphtheria-vaccination schedule in child-
hood and 3/5 had received a diphtheria booster in
the ten years prior to onset. Notably, three female
cases had not received a diphtheria-tetanus-pertussis
(dTpa) vaccination during their most recent preg-
nancies, which had all occurred after July 2014, when
the State of Queensland commenced funding this
vaccine in the third trimester of pregnancy.®

Public health response

A state-wide expert advisory group meeting was
convened after the fourth case. The group recom-
mended increasing vaccination coverage through
a mass vaccination campaign in and around Wujal
Wujal. After community consultation, the local
mayor and Aboriginal Shire Council were support-
ive of a swift public health response. The Torres
and Cape public health outbreak response team
coordinated a mass vaccination campaign between
15 and 19 August 2022. The team consisted of an
Indigenous public health officer, two registered
nurses, a pharmacist and a public health medical
officer who all worked in close partnership with staft
at the Wujal Wujal Primary Healthcare Centre. The
team was supported by an epidemiologist, a data
officer, a communications officer, and logistics staff.
A month-long standing drug order was created for
registered nurses and Indigenous health workers to
administer Boostrix® and Adacel® (dTpa) to further
increase vaccination rates beyond the week-long
response.

The vaccination campaign targeted all current resi-
dents of Wujal Wujal and surrounding areas aged >
14 years and who had not received a diphtheria-con-
taining vaccination in the prior twelve-month period
(eligible individuals). An initial population list was
obtained from local electronic medical records (n =
604) and refined by local primary healthcare staff to
identify those currently residing or working in the
community (n = 479). The diphtheria vaccination
history of each eligible resident was checked on the
Australian Immunisation Register (AIR). There had
been a recent increase in diphtheria vaccinations
offered to community members by the local primary
healthcare centre after the first case was notified in
April 2022, with the centre increasing the number
of residents who had been vaccinated for diphthe-
ria in the prior twelve months, from 28/479 (6%) in
January 2022 to 108/479 (23%) in August 2022 when
the mass vaccination campaign commenced.

Eligible individuals were offered a dTpa booster vac-
cine during the one-week campaign. Trained immu-
nisers obtained verbal consent, and assessed that
all individuals under 18 years of age were Gillick
competent, before they administered the vaccine.
Vaccinations were administered in the Wujal Wujal
Primary Healthcare Centre, in the community hall,
at the local store, under the Mango Trees (a com-
munity meeting space), and in residents’ homes.
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Community messaging occurred through local radio
interviews, electronic notice boards, text messages to
mobiles, social media, and paper flyers. A whole-of-
community meeting was held during the vaccination
campaign to provide education about diphtheria.

During the week-long vaccination campaign, a
total of 279/479 community members (58%) were
screened for diphtheria vaccination eligibility,
with 248/279 (89%) eligible for a vaccination and
224/248 (90%) accepting vaccination (Figure 2).
All vaccinations were recorded on the AIR and in
the local electronic medical record. The local pri-
mary healthcare centre continued to offer vaccina-
tions opportunistically to eligible residents through-
out 2022. At the end of the one-week response, the
proportion of eligible community members aged
> 14 years who received a diphtheria vaccination
in the prior 12-months was 333/479 (70%) and in
the prior ten-years was 366/479 (76%) (Table 1).

By the end of 2022, coverage rates had increased
from 5% to 74% in those who received a vaccine in
the prior twelve months and from 24% to 81% in
those who received a vaccine in the prior 10 years
(Figure 2). An outbreak response team debrief was
held for the team on 31 August 2022.

The Wujal Wujal outbreak was later genomically
linked to a wider outbreak of 29 toxigenic diphthe-
ria cases who were residents of North Queensland
or who had epidemiological links to this region
between 2020 and 2022.° A North Queensland public
heath working group was established and clinicians
were alerted in response to the wider outbreak.”
No further cases linked to the wider outbreak were
detected among residents of the Torres and Cape
region in the 22 months following the mass vaccina-
tion campaign.

Figure 1: Diphtheria outbreak curve for the Wujal Wujal area, by presentation type
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Figure 2: Diphtheria vaccination recency among Wujal Wujal residents, 2022
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Table 1: Diphtheria vaccination coverage among residents aged > 14 years, after week-long mass
vaccination campaign (19 August 2022), by age group

Eligible for Accepting
Residents Screened vaccination Declined vaccination
Age group (n) (n) ()] (n)
14 to 19 years 15 8 8 0 8
20 to 39 years 153 95 83 8 75
40 to 59 years 174 99 87 8 79
60 years and over 134 74 67 8 59
Unknown 3 3 3 0 3
Total 479 279 248 24 224
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Discussion

This diphtheria outbreak response increased the vac-
cination rate in eligible residents, who had received
a diphtheria-containing vaccine within the prior ten
years, from 24% at the start of 2022 to 81% by the end
of 2022. The vaccination rates were achieved with
important contributions by both the primary health-
care centre and the public health team, with vac-
cinations offered by the primary healthcare centre
opportunistically on an ongoing basis augmenting
the week-long public health vaccination campaign.

The vaccination campaign increased individual
protection against symptomatic diphtheria disease
for those vaccinated; however, the extent to which
the campaign achieved sufficient herd immunity
to interrupt ongoing transmission within the local
population is unclear. While the diphtheria-toxoid
vaccine does not prevent colonisation, asymptomatic
pharyngeal carriers cause 75% fewer infections than
symptomatic cases, suggesting primary course vacci-
nation may reduce transmission by 60%.* No further
cases of this potentially life-threatening infection
were detected across the Torres Strait and Cape York
in the subsequent 22 months, with the successful
local vaccination campaign likely playing some role
in this outcome.

The successful implementation of this response
was multifactorial. Public health laboratory toxin-
gene testing of both pharyngeal and cutaneous
C. diphtheriae isolates, and laboratory notification
of results to the Queensland notifiable conditions
register, expedited recognition of the outbreak. Early
detection was followed by prompt contact tracing of
cases and again highlighted the importance of close
coordination between public health and primary
care services in Far North Queensland.”*? Cases
were closely monitored, and local healthcare work-
ers remained vigilant to the possibility of further
cases. The mass vaccination campaign was led by
local Indigenous Health Workers and was enhanced
by their local knowledge. Fewer than 10% of those
screened declined a diphtheria containing vaccine,
highlighting Wujal Wujal residents’ understanding
of this important public health measure.

Whole genome sequencing of Queensland C. diph-
theriae isolates later enabled apparently dispa-
rate cases to be linked and allowed a wider public
health response to be coordinated across Far North
Queensland. This included bolstering local health
facilities’ awareness of diphtheria and recommended
booster vaccination schedules in North Queensland.
The dTpa vaccination campaign may have also pro-
vided additional protection for many Wujal Wujal
residents during a pertussis outbreak in the nearby
community of Cooktown in March 2024, highlight-
ing the potential utility of using a diphtheria, teta-
nus, and pertussis-containing vaccine in diphtheria
or tetanus outbreak settings in preference to bivalent
diphtheria-tetanus vaccines.

Diphtheria can be life-threatening. Although the dis-
ease is now very rarely seen in Australia due to high
vaccination coverage, this outbreak highlights the
need for ongoing vigilance not only in maintaining
adequate diphtheria vaccination coverage, but also
for clinicians to be alert to potential cases of diph-
theria across the country.”” Finally, this response,
the resulting mass vaccination and the successful
engagement with the local community and its pri-
mary healthcare workers, provides a model for an
approach to outbreaks of other vaccine-preventable
infections in remote First Nations communities.
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