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Abstract
Background: Hook worm infection is a soil transmitted helminthiasis (STH)
which is acquired by human with intradermal penetration of filariform larvae.
Necator americanus is the recognized causative agent in Sri Lanka and it’s
prevalence 0.29%. Ancylostoma ceylanicum is a recognized emerging zoonotic
hook worm infection in Southeast Asian region and West Pacific Ocean regions.
Canines and felines act as reservoir hosts. Cat and dog population is very high
in Sri Lanka and they are the reservoir hosts for this infection.
Case presentation: A 70 years female was admitted to the hospital
with epigastric pain and abdominal discomfort. After admission upper gastro
intestinal (GI) endoscopy was performed and a live worm was extracted from
the duodenum. Following that patient was treated with 400mg single dose of
Albendazole and it was repeated after two weeks. Her clinical symptoms has
subsided with the treatment. The worm has been sent to the department of
Parasitology, Medical Research Institute (MRI), Sri Lanka for identification.
After through observation and examination it was confirmed as Ancylostoma
ceylanicum hook worm. This is the first time A. ceylanicum worm was found
from a human in Sri Lanka.
Conclusion: The emerging and remerging zoonotic infections are
increasing in Sri Lanka as a result of high dog and cat population and their close
contact with humans.
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Introduction
The hookworm infection which is acquired by the penetration
of human skin by Ancylostoma duodenale and Necator americanus
[1]. N. americanus is the recognized causative agent of hook worm
infection in Sri Lanka and its prevalence is found to be 0.29% locally
[10]. Other than these two anthropophilic species, hook worm of cats
and dogs such as Ancylostoma ceylanicum, Ancylostoma braziliense,
Ancylostoma caninum can cause zoonotic human infections [2]. A.
braziliense and A. caninum can cause cutaneous larvae migrans (CLM)
while A. ceylanicum is capable of causing patent infection in humans
[3-5]. Recent molecular studies have shown that A. ceylanicum is the
second most prevalent hookworm species in humans’ in the South
East Asia [6-8].

Case Presentation
A 70 years old female patient from Veyangoda, Sri Lanka has
gone to a base hospital for epigastric pain and abdominal discomfort.
An upper GI endoscopy was performed, and a live worm has been
observed in the duodenum. The worm was extracted and sent to the
department of Parasitology, MRI, Sri Lanka for identification.
This patient is married with four grown up children who lived
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separately. She had not gone outside the country but one of her
daughters was a foreign employer for 14 years and she visits Sri Lanka
on and off. The patient usually walks to close by lands bare footed to
collect firewood, cow dung etc.
She uses a water sealed latrine. She does not have cats and dogs at
home, but stray dogs and cats were seen roaming around the house.
She had not taken anthelminthic treatment for a time of five
years by the time she got these symptoms. Following the endoscopy,
she had given Albendazole 400mg single dose. The same dose was
repeated after two weeks. Her clinical symptoms have subsided
with this treatment. Six weeks after the second dose, she was given
Albendazole again for Pruritis ani.
Stool samples were collected from the patient, her family and
neighbours to examine for helminth ova using Kato-Katz technique
and all were found negative. The patient’s stool sample was taken only
after giving the third dose of Albendazole. The ward staffs were so
keen to treat patient and they have forgotten to take a stool before
giving the treatment to the patient.
This patient had undergone several laboratory investigations
before the upper GI endoscopy and her full blood count was normal
except for a mild has anaemia (Hb – 11.4g/dl). Her stools were
negative for occult blood and nothing significant was found from the
other investigation as well.
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ranges from 24% to 92% in the Asia-Pacific region [6,17-19]. In Sri
Lanka, a high prevalence of Ancylostoma infection (73.3 %) has been
identified among dog population in Kandy district by Perera et al in
2012 but they have not speciated that [20].
The specimen, we described here could be identified as a worm
which belong to Ancylostoma spp due to teeth in the buccal cavity
instead of cutting plates which is specific for N. americanus. Presence
of a mucron at the posterior end in spite of expanded copulatory
bursa indicates that this is a female worm.

Figure 1: Buccal cavity.

Figure 2: Posterior end with mucron.

Description of the worm
The worm was a female worm. The total length of the worm was
9mm and the width was 48µm at the middle. There was a mucron
at the posterior end. It had a stumpy appearance and length was 7
µm. The cuticle width was 12µm. At the buccal cavity two teeth were
clearly visible in one side and the other side teeth were present but
twisted medially. The lateral teeth were larger than the medial ones
and it would be seen clearly on the left side (Figure 1). The width
of the transverse striations which was present was 5µm. There was a
sharp ventral bend posterior to the vulva.

Discussion
The hookworm infection is a Soil-transmitted helminthiasis
(STH) and transmitted by intradermal penetration of infective larvae.
N. americanus and A. duodenale are generally considered as the most
common species of human hookworm disease [9]. A. duodenale is
not reported in Sri Lanka. The hook worm prevalence is 0.29% in
school children aged 5-7 years in 2017 [10].
The CLM due to hookworms of dogs and cats, such as A. caninum
and A. braziliense are a known zoonotic infection in Sri Lanka [11].
Their adult forms are not reported in humans [3]. A high prevalence
of CLM reported (58.2%), among the devotees performing “side roll”
during the festival at Nallur Temple, Jaffna, Sri Lanka [11]. A case of
eye infection due to A. tubaeforme was reported by A.S. Dissanaike in
2000 [12]. A. ceylanicum is recognised as an emerging public health
risk in some communities and adults are identified in humans in some
Southeast Asian region and West Pacific Ocean region countries [1316].
The prevalence of A. ceylanicum hookworms in cats and dogs
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A. tubaeforme and A. caninum have three teeth on either side of
the buccal capsule [21]. As this worm has only two teeth on either
side, it is definite that this worm does not belong to above two species.
A. duodenale, A. braziliense and A. ceylanicum have two teeth either
side of the buccal capsule [22,23]. The mucron of the A. duodenale is
a long ( about 21µm) and slender [24]. The mucron of this worm is
shorter (5µm) and stout. This feature excluded the possibility of this
worm being A. duodenale.
A. braziliense and A. ceylanicum could be differentiated from the
distance between the transverse striations and observing the margin
of the buccal capsule [20,25,26]. The distance between transverse
striations of A. braziliense is 8-9 µm and it is 4-5 µm in A. ceylanicum
[22]. In our specimen distance between transverse stration was 5µm.
This feature favours the worm to be A. ceylanicum. At the margin of
the buccal capsule there is a small tubercular process in A. braziliense
[20]. In this case that process is absent. when, all these features are
considered we can confirm this is a female A. ceylanicum.
Sri Lanka is a country, where there is a high cat and dog
population. A recent survey has revealed the dog: human population
ratio is 1:8.5 [27]. An upward trend of emerging and re-emerging
zoonotic infections related to canine and feline population has been
shown in the country [28,29]. Although, this is the first time an adult
A. ceylanicum is detected in a human, there may be similar cases which
go unnoticed due to lack of suspicion. Even in this case the same day
they had extracted the worm, anthelminthic treatment was given to
the patient before taking a stool sample from the patient to look for
Ancylostoma ova. There is no wonder that patient’s stool samples was
negative for helminth ova as we got opportunity to examine the stool
samples from the patient only after the helminthic treatment is given.
STH prevalence is very low in Sri Lanka [10] though poor
sanitation and the lack of use of footwear favour transmission of
hookworm infection in lower socioeconomic classes. This community
is practising good sanitary disposal of human feaces and barefooted
people are rare.
Due to high population of dogs and cats in human habitation,
contamination of soil with animal stool is unavoidable. The people
who work outdoor barefooted are invariably at a risk of getting
zoonotic hookworm infections. The stool samples tested from the
patient’s household and neighbourhood were also negative. That
may be due to wearing of footwear and low transmission potential of
zoonotic infections.

Conclusion
Emerging and re-emerging zoonotic infections related to dogs
and cats are increasing in Sri Lanka due to high dog and cat population
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together with their close contact with humans. The possibility of A.
ceylanicum as a cause of potential zoonotic infections in Sri Lanka
should not be disregarded.
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