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Human case of diphyllobothriasis in Australia

Clinical record

Australia, with no past medical history presented

to the Royal Melbourne Hospital. During an acute
episode of diarrhoea, the patient passed part of a worm
that she collected, placed in a jar, and presented to the
emergency department.

I n 2024, a 30-year-old female resident of Melbourne,

This occurred on the background of a history of
travel to more than 30 countries in Europe, Asia and
the Americas between 2013 and 2024 (Supporting
Information, figure 1). She reported eating fermented
Baltic Sea herring (surstrémming) in Sweden and cured
salmon (gravlax) in Norway in 2020, in addition to
consuming fresh fish and other seafood (ceviche) in
South America (2023), Japan (2013) and, potentially, in
Australia.

At the time of presentation, her symptoms of diarrhoea
had resolved. The patient reported a history of
intermittent right lower quadrant abdominal pain over
a period of about seven years for which a cause had not
been established. Laboratory investigations, including
eosinophil count, were unremarkable.

The macroscopic examination of the worm
specimen (40 cm in length) revealed the segmented
strobila of a tapeworm that was consistent with a
pseudophyllidean cestode (Box 1, A).! The segments
(proglottids) were mature and gravid (ie, contained
eggs); no scolex was found. Microscopic examination
of operculated eggs expressed from individual
segments were ovoid and about 70 pm x 40 um in
size (Box 1, B).! Based on morphological features
and morphometrics, the worm was proposed to be a
species of Dibothriocephalus.

To refine the identification, genetic analysis of genomic
DNA isolated from this specimen” was undertaken

by polymerase chain reaction-based sequencing of
part of the mitochondrial gene cytochrome c oxidase
subunit 1 (cox1) (Supporting Information, appendix 1).
A phylogenetic analysis of the sequence obtained here
(accession No. PP474259) and 31 other representative
cox1 sequences revealed that the sequence (PP474259)
clustered with, and was identical to, coxI sequences
derived from individual specimens of Dibothriocephalus
latus from Chile and Switzerland. These sequences all
clustered, with strong nodal support (97-100%), with

1 Key aspects relating to the present clinical case
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(A) Worm specimen (40 cm x 1.5 cm) expelled from this patient during a bout of diarrhoea; each segment (proglottid ~3 mm x 15 mm) of
this specimen had a centrally located uterus, a dark “zipper-like” pattern under the strobila and a ventrally located uterine pore/opening
(arrow), consistent with a pseudophyllidean cestode, most commonly Dibothriocephalus spp. (B) Eggs expelled from a segment (via the
uterine pore) were operculated (arrowhead) and ~ 70 x 40 um in size. (C) Life cycle of Dibothriocephalus latus showing transmission (via
the egg) from the piscivorous host (eg, human, dog, cat, seal, birds) to the first intermediate host — a crustacean (including copepod)
— in which the first larval stage (procercoid) develops. The infected crustacean is ingested by the second intermediate host — a
freshwater fish — in which the second larvae stage (plerocercoid) develops in tissues and can remain alive for the lifespan of the fish.
The human and other piscivorous definitive hosts become infected by eating raw or undercooked fish; here, the adult worm can grow
to alength of 25 m and produces eggs within four to six weeks." &
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2 Phylogenetic analysis of mitochondrial cytochrome c oxidase subunit 1 gene (cox7; 443 bp) sequence data derived
from the worm specimen from the present human case (bold type) and also representative Dibothriocephalus

[LC609829 Dibothriocephalus latus, Chile
AB555546 Dibothriocephalus latus, Chile

NC 008945 Diphyllobothrium latum, South Korea
AB269325 Diphyllobothrium latum, Japan
AM778554 Diphyllobothrium latum, Italy
AM712906 Diphyllobothrium latum, Switzerland
LC258571 Dibothriocephalus latus, Chile
MZ603737 Dibothriocephalus latus, Chile

= AP017663 Dibothriocephalus latus, Switzerland

AB550803 Dibothriocephalus latus, Chile
" DQ768197 Diphyllobothrium latum, Switzerland
~KY552871 Dibothriocephalus latus, Canada
AB302389 Diphyllobothrium latum, Finland
PP474259 Dibothriocephalus latus, Australia
MW283881 Dibothriocephalus latus, Chile
MW283885 Dibothriocephalus latus, Chile
97|MW283884 Dibothriocephalus latus, Chile
MW283883 Dibothriocephalus latus, Chile
MW283882 Dibothriocephalus latus, Chile
AM712621 Diphyllobothrium latum, Switzerland
LC609828 Dibothriocephalus dendriticus
LC312466 Dibothriocephalus nihonkaiensis
MW879745 Diphyllobothrium ditremum
KX227385 Diphyllobothrium tetrapterum
MW602528 Diphyllobothrium schistochilos
LC042231 Diphyllobothrium stemmacephalum
AB822370 Diplogonoporus balaenopterae

OP675619 Adenocephalus pacificus

[ —

10.00

AB015754 Spirometra erinaceieuropaei

HF947565 Echinococcus granulosus
89 KY321321 Taenia crassiceps
MW316694 Taenia hydatigena

* GenBank accession numbers indicated on the tree constructed using the neighbour-joining distance method.> Nodal support is given
in bootstrap percentages. Members of the genus Taenia were used as outgroups. ¢

other coxI sequences from other D. latus specimens
from Europe and South America (Box 2).

Following the diagnosis of diphyllobothriasis,

the patient received a single dose (10mg/kg) of
praziquantel, and further tapeworm segments were
reported by the patient to have been expelled within
two days. Although up to 40% of patients with D. latus
infection can develop B12 deficiency,' no abnormality
was seen in this case. Following treatment, the patient
experienced clinical improvement. One month after
praziquantel treatment, a faecal examination showed
no evidence of Dibothriocephalus or other worm eggs.

Discussion

D. latus (fish or broad tapeworm), previously
Diphyllobothrium latum, and related species are the
largest tapeworms infecting humans and can grow up
to 25m in length." Although most people infected are
asymptomatic, about 20% experience diarrhoea and
abdominal pain.! Rare complications include intestinal
obstruction from massive infection and biliary
obstruction caused by migrating proglottids.'

D. latus has an aquatic life cycle (Box 1, C) involving
small crustacean copepods as a first intermediate

host, subsequently ingested by a freshwater fish

as the second intermediate host. The second

larval (plerocercoid) stage develops in the tissue

of the infected fish; thus, piscivorous animals,
including humans, become infected by eating raw

or undercooked fish. The parasite does not survive
cooking, freezing or curing when adequately
performed."** Infection with this species is usually
acquired in endemic countries of the Northern
Hemisphere (Asia, Europe and North Arnerica).1
Imported cases, which shed large numbers of

eggs in stool, pose a risk of introduction into non-
endemic regions, especially those with poor sanitary
infrastructure.! This has been demonstrated for D.
latus in South America, likely through introduction
from Europe.>® D. latus is not known to be endemic
in Australian waters, but cases of infection could still
occur in Australia through the consumption of fish
imported from countries where D. latus is endemic.
Autochthonous infection from Australian fish with
other pseudophyllidean cestodes remains very rarely
reported,” though potentially underappreciated.*®

Accurate identification supports better understanding
of geographical distribution, host preferences, and
impacts on human health and the fish industry.
Phylogenetic determination of whether this patient
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acquired their infection from Europe or South America
was not possible. However, the epidemiological risk,
symptomatology, and molecular findings favour
acquisition from raw fish consumption infected with
tapeworms closely related to those found in Nordic
Europe.

Timely diagnosis and treatment of human cases is
central to preventing the potential for D. latus to
become established in a non-endemic country or
region. In many high income countries (including
Australia), the awareness and diagnostic expertise
regarding zoonotic fish parasites are lacking among
medical and laboratory practitioners.®” Infection

risk of zoonotic fish-borne pathogens, such as D.
latus, can be influenced by converging factors, such
as changes in climate and water temperatures,
potentially leading to alterations in the geographical
range of parasites, global demand on diminishing
fish stocks, use of aquaculture associated with risk of
parasite introduction or spread, and global mobility
of infected people and fish worldwide. Dietary habits
linked to the consumption of raw and undercooked
fish and a lack of standardised food inspection,
storage and processes are additional contributing
factors.*

Lessons from practice

« Multiple converging factors place humans at risk of infection
with fish parasites. History of raw fish consumption is an
important epidemiological risk when assessing patients.

« Clinician education and awareness of fish parasites are
required to facilitate timely patient diagnosis and treatment,
and to mitigate ecological risk.

« Diagnostic laboratories need to maintain competency in the
identification of fish parasites. If required, expert consultation
should be sought to ensure timely and accurate identification.

« Diagnosis using molecular methods is suggested to avoid
misidentification, and to generate better epidemiological
understanding to inform risks to human health and economy.
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