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ABSTRACT

Canthariasis is a human/ animal infestation by larval stages of
coleopteran insects - the beetles. This study reports a rare case of
gastrointestinal canthariasis caused by Alphitobius diaperinus.

A six-year-old boy presented with complaints of pain abdomen
associated with non-bilious, non-blood-stained vomiting for 15 days and
a history of passage of worm-like creatures via stools and occasionally
in the vomitus. All investigations were normal barring the presence
of small worm-like creatures (insect larvae) in stools on naked-eye
examination. Treatment with anthelmintics did not provide any relief
with continued infestation over the past 3 months. The worms in
the stool were identified as larvae of lesser mealworm - Alphitobius
diaperinus. Dietary history of consumption of dry fruits infested with
Alphitobius diaperinus determined the source of the infestation and
the diagnosis, and the appropriate management was thus initiated.

This report implicates Alphitobius diaperinus as a cause of gastrointestinal
canthariasis and highlights the importance of dietary history to effectively
manage gastrointestinal canthariasis.

Keywords: Alphitobius diaperinus, Canthariasis, Gastrointestinal,
Lesser Mealworm, Stool

Introduction

have long been considered to serve as a microhabitat for
both adult and larval stages of beetles, thus providing

Canthariasis is a condition that affects humans and
animals and causes infestation of the gastrointestinal
tract, urogenital system, and subcutaneous and nasal
sinuses by the developing larvae of Coleopteran insects
- beetles.’* Gastrointestinal canthariasis is a common
infestation in the paediatric age group often leading parents
to seek medical attention.>*® The clinical presentation of
canthariasis is usually broad and often unspecific posing
a diagnostic challenge to the treating physician leading
to empirical treatment with anthelmintics. Stored food
materials, dry fruits, breakfast cereals, or precooked cereals

a suitable environment for the agent (beetle) and host
(human) interaction. Cases of canthariasis caused by various
species of beetles have been reported worldwide, however,
canthariasis caused by Alphitobius diaperinus has not been
documented so far.

Alphitobius diaperinus (Panzer) (Coleoptera: Tenebrionid),
commonly called the lesser mealworm, is usually found
infesting grain products, especially in poorly maintained
processing plants.'? It has been associated with food
grains viz. wheat, rice, barley, soybeans, cowpeas,
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peanuts, breakfast cereals, precooked cereals, and dry
fruits. The lesser mealworm is ideally suited to warm
and humid conditions and hence is abundantly found
infesting various food materials including stored grains/
ready-to-eat cereals, and stored dry fruits. It is known
to be a commercial menace in poultry as well.?? It has
also been documented to transmit various infections
caused by Salmonella, Campylobacter, Escherichia, fungi,
parasites, and viruses.’*!* The lesser mealworm, Alphitobius
diaperinus, has nonetheless never been documented as the
causative organism for canthariasis. This report describes
the first case of gastrointestinal canthariasis caused by
Alphitobius diaperinus larvae in a six-year-old boy from
an urban city in western India.

Case Report

The case was a six-year-old boy, brought by his parents
to the clinic of a tertiary care hospital with complaints of
pain abdomen associated with non-bilious, non-blood-
stained vomiting for 15 days. The parents also reported
a history of the passage of worms (about 7-12) in stools
that appeared cylindrical and dark to the naked eye
and were found to float on water when the stool was
examined by the parents. Occasional sightings of worms
in vomitus were also documented. There was no history
of fever, loose stools, haematemesis, or melena. The
mother had an uneventful antenatal history with the index
case (child) having an uneventful postnatal period and
all developmental milestones were achieved as per age.
The boy had been vaccinated as per the existing national
immunisation schedule of India. There was no history of
similar presentation among the family members barring
an occasional episode in the older brother aged 11 years.
The child lived with his parents in a cemented house in an
urban area. There was no history of contact with animals or

exposure to mud. On physical examination, the child was
active and playful. His height and weight were within normal
growth parameters. On clinical examination, his vitals were
found to be stable. General examination showed no pallor,
icterus, cyanosis, clubbing, lymphadenopathy, or pedal
oedema. Systemic examination including per abdomen and
rectal examination was normal. Routine biochemistry and
haematological investigations were within normal limits. A
routine examination of the stool showed the presence of
worm-like creatures. Besides this, no other findings were
observed on routine and microscopic examinations of stool.

The child was started on anthelmintic medication and
supportive care however, there was no improvement in
his clinical condition. The advice of the entomologist was
sought post three months of treatment with anthelmintics
for identification of the worm-like creatures present in the
stool of the child. On examination of the samples, it was
confirmed to be the larval stage of the lesser mealworm -
Alphitobius diaperinus. The dorsal, lateral, and ventral views
and the mouthparts of Alphitobius diaperinus received as
samples have been presented in Figure 1. As the lesser
mealworm is known to infest stored grains, breakfast
cereals, dry fruits, etc. a detailed dietary history was taken.
It was noted that the child although consuming normal
home-cooked food, was excessively fond of snacking
on stored dry fruits. The source of infestation was thus
traced to the stored dry fruits (dried prunes, almonds, and
cashews which were found infested) which the child was
snacking exclusively. The parents were advised that the
consumption of stored and infested dry fruits should be
stopped forthwith and the child should be monitored for
similar episodes. On review after 15 days, the child was
found to have made an uneventful recovery. There was
no fresh evidence of the passage of worms in the stool or
vomitus when followed for a further period of one month.

Figure |.Larvae of Alphitobius Diaperinus Collected from Stool Sample (a) Top View
(b) Dorsal View (c) Lateral View (d) Mouthparts
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Table |.Documented Cases of Canthariasis Caused by Various Coleopteran Beetles

S. No. Place of Age of Patient Year Coleoptcer.a Species Authors, Reference
Occurrence Incriminated
USA 8 months 1946 Tenebrio molitor Palmer®
2. Iran 10 years 2018 Tenebrio molitor Aelami et al.®
7
3. China 8 months 2016 Lasioderma serricorne Sun etal
4 Venezuela 9 years 2019 Tenebrio Cazorla-Perfetti et al.®
5. Malaysia 1 year 2015 Lasioderma serricorne Mokhtar et al.’
6 India 3 years 2016 Not found Varghese et al.»®
7 UK 9 years 1946 Tenebrio molitor Bateman®
8. Columbia 32 vears (HIV- 2018 Tenebrio molitor Rodrlguez-l\l/lsorales et
positive) al.
29 SLE . . .
9. Jordon YZE:Z)(* * 2014 Stegobium panicullum Smadi et al.
10. India Eighteen children 11594 5508 Not found Karthikeyan et al.’#
(2-5 years)

*SLE: Systemic Lupus Erythematosis; AHA: Autoimmune Haemolytic Anaemia

Discussion

Canthariasis is a rare disease caused due to infestation
by beetle larvae. Cases of human infestations have also
been reported and multiple species of beetles have been
incriminated. Species of beetles reported having caused
canthariasis have been listed in Table 1. Canthariasis
predominantly affects children belonging to rural or
suburban areas; the infestation is primarily localised to
the gastrointestinal system and rarely to the urogenital
system. Risk factors for infestation include consumption
of infested food items or direct contact with soil, dung, or
poultry which are often linked to poor hygiene. Our case,
a child residing in an urban location, was living in hygienic
conditions with no exposure to cattle and poultry. Though
many species of beetles have been documented to infest
humans, this is the first case report of gastrointestinal
canthariasis due to Alphitobius diaperinus. The adults are
broadly-oval, convex, brownish-black, and shiny with an
approximate length of 5.8 to 6.3 mm. Antennae are densely
packed with small yellowish hair with a lighter terminal
segment. The head is deeply emarginated in the anterior
with a distinctive clypeal groove and coarsely punctured
surface. The eyes are also emarginated. The larvae of
Alphitobius outwardly resemble true mealworms (Tenebrio
spp.) in having three pairs of legs and a segmented body
that tapers posteriorly. They measure approximately 7
to 11 mm in length when fully grown. Freshly emerged
larvae are pale in colouration but turn dark yellowish-
brown by the time they turn into the third instar. There
are approximately 6 to 11 larval instars.!
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Canthariasis was documented as early as 1811 by Bateman
and thereafter it was only in 1920 that a case of canthariasis
was reported from India with a report of a similar case in
1946 from the USA.**** However, the number of publications
on the subject remains abysmally low. Canthariasis cases
have also been reported amongst immune-compromised
patients, especially in those suffering from lupus.6%’

Clinically, patients of gastrointestinal canthariasis
generally present with a history of loss of appetite,
diarrhoea, cramps in the abdomen, and continued fever.
Gradual emaciation is another significant evidence of
gastrointestinal canthariasis.* Our case, however, did not
present with typical symptoms and had only vomiting and
intermittent loose stools. While most physicians treat such
cases with anthelmintic and supportive management,
our case showed minimal improvement with medication.
Being a rare occurrence, it becomes important to elicit
detailed dietary and environmental history with the
involvement of the caretakers especially in the case of
paediatric patients to ascertain and eliminate the cause
of infestation. The case highlights the need to determine
the causative factor and eliminate the same for alleviating
the symptoms and permanent relief. There has been one
case of documented fatality'®; however, a long-standing
neglected case may develop other serious complications as
well. Most cases have been solitary; nonetheless, cases with
multiple infestations have been reported in northeast India
with eighteen cases of canthariasis documented from the
same neighbourhood.® Thus it is important to emphasise
that primary prevention, in the form of maintenance of
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environmental, personal, and dietary hygiene, is essential
for the prevention of canthariasis. Saline purgative and
oral metronidazole although help in removing the insects
from the human digestive tract,'® yet they do not address
the problem permanently, especially when there is a
continued source of infestation like consumption of infested
food materials. Removal/ avoidance of consumption of
infested food materials is the only solution that is long-
term and effective in the management of gastrointestinal
canthariasis. Additionally, stringent quality control of stored
food grains and breakfast cereals/ precooked cereals and
dry fruits would ensure a reduction in cases of canthariasis.

Conclusion

Gastrointestinal canthariasis may be caused due to many
coleopteran insects. This study reports a rare case of
gastrointestinal canthariasis due to larvae of Alphitobius
diaperinus, which infests ready-to-eat stored food products.
It is thus recommended that dietary history should be
necessarily undertaken for the effective management of
gastrointestinal canthariasis, especially due to Alphitobius
diaperinus, in addition to the routine administration of
anthelmintics.
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