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Locally acquired respiratory diphtheria in

Australia

Clinical record

32-year-old woman from a remote Indigenous
Acommunity in Far North Queensland presented

to her local health clinic with a one-day history
of odynophagia. She had suboptimally controlled
type 2 diabetes mellitus, reported no recent travel,
and had received five diphtheria-containing vaccines
during childhood and adolescence, the last being 13
years ago. Streptococcal pharyngitis was suspected
and she was prescribed oral phenoxymethylpenicillin,
but despite good adherence, she represented two
days later with worsening symptoms. She received
intravenous amoxicillin—clavulanate and, due to
concerns about developing stridor, was administered
dexamethasone to decrease upper airway swelling.
She was transferred to our hospital and, on arrival,
was dysphonic and had a markedly swollen neck
with whitish-grey membranous plaques covering
her tonsils, faucial pillars and soft palate (Box 1).
Cardiac and neurological examinations were normal,
and electrocardiogram (ECG) showed sinus rhythm.
Respiratory diphtheria was suspected. A throat swab
was collected, the microbiology laboratory notified,
diphtheria antitoxin was requested from the nearest
pharmacy where it was available (1600 km away),
intravenous amoxicillin-clavulanate and azithromycin
were commenced, and the patient was managed with
standard plus droplet precautions. The local public
health team were notified, and contact identification
commenced immediately. The following day, the
patient received 100000 units of diphtheria antitoxin
intravenously without complication. Corynebacterium
diphtheriae was identified from the patient’s throat
swab 72 hours after collection; toxigenic C. diphtheriae
was confirmed by polymerase chain reaction
(PCR). Susceptibility testing revealed intermediate
susceptibility to penicillin and susceptibility to
clindamycin. Blood collected on admission revealed
an antidiphtheria toxoid IgG level of 0.551U/mL
(protective level, >0.11U/mL). By day 3, the patient’s
odynophagia and neck swelling were improving,
but an ECG identified a prolonged corrected QT
interval (497 milliseconds) and serum cardiac
troponin I was 44ng/L (reference interval, <10ng/L).
Her antibiotics were changed to lincomycin, her
odynophagia improved, and repeat throat swabs were
culture negative after 14 days of therapy. However,
despite minimal chest pain or breathlessness, her
serum troponin continued to rise and on day 16 was
10989ng/L (Box 2). A transthoracic echocardiogram
was normal but cardiac magnetic resonance imaging
identified subepicardial inflammation in the inferior
wall consistent with myocarditis. A coronary
angiogram was normal. She was discharged from
hospital on day 25 and received a diphtheria—tetanus
vaccine 33 days after diphtheria antitoxin was
administered.

'.') Check for updates

On day 40, the patient represented with dizziness,
cough, perioral and buttock paraesthesia, dysphagia
and recurrent odynophagia. A throat swab identified
influenza A and rhinovirus; C. diphtheriae was

not isolated. Flexible nasoendoscopy found an
erythematous, oedematous nasopharynx with
normal epiglottis and symmetrical, mobile vocal
cords. Her symptoms persisted, and, on day 48, she
developed hypoxia, worsening dysphagia, dysarthria
and symmetrical facial weakness. Repeat flexible
nasoendoscopy identified absent supraglottic
sensation, near-complete left and partial right vocal
cord paralysis. Chest imaging confirmed pneumonia.
She was kept nil by mouth, and video fluoroscopy
confirmed sensorimotor oropharyngeal dysphagia
with silent aspiration; a nasogastric tube was placed
for nutritional support. Impaired airway clearance
necessitated twice-daily chest physiotherapy with
high flow oxygen, cough-assist device, and self-
directed nasopharyngeal suctioning. On day 54, she
underwent a percutaneous endoscopic transgastric
jejunostomy and had a tracheostomy on day 57. The
patient had regular fibreoptic endoscopic evaluations
of swallowing and, by day 69, her vocal cord sensation
and movement had improved. Over the next 12 days,
she had progressive lengthening of her tracheostomy
cuff deflation and transitioned from thickened fluids
and pureed diet to normal meals. Her larynx recovered
fully, and the tracheostomy was removed on day 81.
She was discharged on day 84 (Box 3).

Contact tracing identified five close contacts. They
were advised to monitor for symptoms, underwent
nasal, throat and skin lesion swabs; received oral
azithromycin; received vaccination (if required);

1 Whitish grey membranous plaques covering the
tonsils of patient with respiratory diphtheria
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and were advised not to interact with others until
completion of 72 hours or more of antibiotics while
swab results were pending. None returned a positive
swab or developed symptoms. A public health alert
was disseminated to local health care workers and
opportunistic diphtheria vaccination was encouraged
for eligible individuals.

Discussion

Respiratory diphtheria classically begins as an upper
respiratory tract infection. Local toxin production
causes a pseudomembrane to form on the pharynx

or larynx and can cause a markedly swollen “bull”
neck. If diphtheria is suspected, diphtheria antitoxin
should be given as soon as possible as culture results
can be delayed." Absorption of diphtheria toxin can
lead to cardiac, neurological and renal complications.
Cardiac toxicity may occur acutely but often occurs
seven to 14 days after respiratory symptom onset;
neurological involvement, particularly bulbar
weakness and other cranial neuropathies, may

not appear for weeks to months.” Neurological
manifestations of diphtheria usually resolve
completely” but require supportive, multidisciplinary
care.
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Widespread vaccination means that toxigenic
diphtheria is now rare in Australia, but cases

still occur, usually in returned travellers or in
unvaccinated or partially vaccinated people.”
However, locally acquired cases have recently

been reported.”” Vaccination with five doses of a
diphtheria-containing vaccine is up to 99% effective
in preventing symptomatic disease and a three-
dose primary series plus two to three booster doses
should provide adequate protection throughout
adolescence and adulthood."® As immunity can wane
over time, some countries recommend a booster for
adults every ten years.9 In Australia, booster doses
are recommended for adolescents, adults aged 50
years and older, laboratory workers and travellers to
endemic areas.'’

It is unclear why our patient had a complicated course.
Her antibody levels were above those required for
protection,'" although these were collected after she
had developed symptoms and may have been lower
before disease onset. Our patient’s suboptimally
controlled type 2 diabetes mellitus may have
predisposed her to developing more invasive disease."”

High childhood and adolescent vaccination rates and
the rarity of cases suggests that outbreaks of toxigenic
diphtheria are unlikely in Far North Queensland, but
this may change if vaccine uptake declines. Sporadic
cases may continue to occur in well vaccinated
populations, and it remains important to investigate
locally acquired cases. However, more detailed
investigations including seroprevalence studies and
determination of toxigenic C. diphtheriae carriage rates
may be required before considering any change to
current Australian vaccine recommendations.

Lessons from practice

« Respiratory diphtheria is now rare in Australia, but locally
acquired cases are increasing; the recommended frequency of
adult booster doses may need to be re-evaluated if high risk
community settings emerge.

« Vaccine-induced immunity can wane over time and booster
doses are essential to maintain protective immunity.

« Diagnosing respiratory diphtheria clinically requires a high
index of suspicion; diphtheria antitoxin should be given as soon
possible if the diagnosis is suspected.

« Respiratory diphtheria often follows a complicated course,
with delayed onset cardiac and neurological involvement that
requires patient counselling, close monitoring, and multidisci-
plinary supportive care.
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