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ABSTRACT 

Thelaziosis is a  parasitic disease of the eye that has 
become more common in Europe over the last twenty 
years. It is caused by a nematode, order Spirurida, fam-
ily Thelaziidae. The transmission of this parasite occurs 
by the dipteran flies. Thelazia callipaeda occurs in the 
conjunctival sac, under the third eyelid or in the lacri-
mal ducts, causing blepharospasm, conjunctivitis, kera-
titis and sometimes corneal ulceration. Thelaziosis is 
a  zoonotic disease. It occurs in humans, domestic ani-
mals and wildlife. Between 2016 and 2018 three cases of 
canine ocular thelaziosis occurred in dogs admitted to 
the Small Animals Clinic in Kosice, Slovakia. In all cas-
es, the systemic and local treatments were administered. 
The parasites were removed from the conjunctival sac. 
The identification of Thelazia callipaeda was performed 
by microscopic examinations. 
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INTRODUCTION

The nematode Thelazia callipaeda Raillet and Henry, 
1910 (Spiruida, Thelaziidae) is an agent of ocular thelaziosis 
that can occur in large and small animals including cattle, 
horses, cats, dogs, wolves, red foxes and rabbits [8, 16, 19, 
22]. Thelazia callipaeda has a zoonotic character. The oc-
currence of Thelazia sp. in dogs used to be typical in North 
America and Asia [28] which explains its so-called name of 
“oriental eye worm” [25]. The disease was first reported in 
northern Italy in 1989 [24]. Recently the number of infec-
tions are rapidly increasing and the occurrence of thelazio-
sis has been reported in Belgium, Germany [7], Portugal, 
Serbia, France [2], Spain [14], Switzerland [13], Hungary 
[27] and Slovakia [3]. Thelaziosis in Europe is a  conse-
quence of international trade and travel of people, animals 
and potential disease vectors [7].

Thelazia callipaeda is a nematode parasite with an in-
direct life cycle. The females are viviparous. Muscid flies or 
fruit flies are the intermediate hosts and they ingest the L1 
stage with conjunctival fluids. The larva develops through 
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two moults to a third-stage larva, which is infective to ver-
tebrate hosts and transmitted to the new host [10, 11, 29, 
30]. Phortica variegata (Diptera: Drosophilidae), a fruit fly, 
is the intermediate host of T. callipaeda in Europe [17, 26]. 
The development of the larval stage occurs in the fly´s ovar-
ian follicles during the summer time. Late-stage larvae mi-
grate to the fly’s mouthparts and transfers to the final host 
through fly ingestion [28]. The prepatency lasts 3—6 weeks 
and the adult worms persist for a year and longer [6]. Al-
though there are more ocular parasitic helminths, Thela-
zia sp. is the only one that needs direct inoculation of the 
larval stage into the proper host eye [20]. Adult parasite can 
be found in the conjunctival sac, under the eyelids, third 
eyelid or in the nasolacrimal ducts.

The typical signs of canine ocular thelaziosis are: 
blepharospasm, intensive epiphora, sometimes purulent 
discharge, conjunctivitis, hyperaemia and chemosis of the 
conjunctiva, and keratitis [7, 25]. In some cases, corneal ul-

ceration may occur due to the mechanical damage of the 
corneal surface by the moving parasite [20]. The presence 
of T. callipaeda in the conjunctival sac can be considered as 
a presence of a foreign body that secondarily causes infec-
tion or conjunctivitis. The presence of the parasite in the 
nasolacrimal duct can directly cause its obstruction which 
may be presented as either a severe epiphora or a discharge 
from the infected eye. The case of T. callipaeda nasolacrimal 
duct infection was presented in Europe for the first time in 
2006 in Belgium [9]. The diagnosis of thelaziosis is based 
on the presence of eye worms in the animal’s conjunctival 
sac and a broad spectrum of clinical signs [14]. The iden-
tification of Thelazia callipaeda can be performed by: mi-
croscopic and molecular examination, by genomic DNA 
isolation and identification. The microscopic identification 
of T. callipaeda is according to: their size, the presence of 
a buccal capsule, the transversely striated cuticle, the posi-
tion of the vulva located anterior to the oesophagus-intes-
tinal junction and the presence of numerous rounded first-
stage larvae in the distal uterus in the female worms and 
the presence of two dissimilar spicules in the caudal bursa 
of the male worm [21] (Figs. 1, 2, 3).

This study describes three cases of canine ocular 
thelaziosis that occurred in patients of the Small Animals 
Clinic in Kosice, Slovakia, between 2016 and 2018.

CASE PRESENTATIONS
Case No. 1

In October 2017, a 3-year old female Rough Collie was 
brought to the clinic with a  unilateral problem with one 
eye. According to the owner, for three weeks, intermittent 

Fig. 3. The middle part of the female body with the larvae inside 

Fig. 1. Head of female Thelazia callipaeda isolated from patient

Fig. 2. Tail of male Thelazia callipaeda with visible spiculum
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epiphora had been observed from the right eye that had 
become purulent and severe for the last few days. The clini-
cal findings revealed: a  purulent discharge, conjunctival 
hyperaemia and chemosis. The Schirmer tear test (STT) 
was 23 mm.min–1 and 21, 23 mm.min–1 in the left and right 
eye, respectively. Slit-lamp biomicroscopy revealed a nor-
mal anterior segment of the eye. The measurement of the 
intraocular pressure using a handheld rebound tonometer 
(TonoVet®, iCare) revealed 15 mmHg on the right and 
17 mmHg on the left eye. No fundoscopic changes were 
observed by ophthalmoscopic examination using a  direct 
and indirect ophthalmoscope. The examination of the con-
junctival sac after local anaesthesia and Oxybuprokainium 
chlorid drops (Benoxi 0.4 %, Unimed Pharma, Slovakia) 
revealed the presence of moving white eye worms under 
the third eyelid and on the corneal surface. A mild hyper-
plasia of lymphoid follicles was also evident on the bulbar 
conjunctiva of the nictitating membrane. The parasites 
were removed from the eye using fine serrated forceps and 
a cotton tip applicator. An application of 10 % imidacloprid 
and 2.5 % moxidectin (Advocate Spot-On; Bayer Animal 
Health, Slovakia) was administered. Tobramycin 3 mg.ml–1 
and Dexamethasone 1 mg.ml–1, (Tobradex, Novartis, Slova-
kia) eye drops were administered 4 times a day for a week. 
After a one week recheck, no parasites were present under 
the third eyelid. After a one month consultation, no para-
sites were observed with no visible signs of any conjunctivi-
tis. The parasites were collected in 70 % ethanol for parasite 
identification. During the microscopic examination, The-
lazia callipaeda was identified. Ten individuals (3 females, 
7 males) were collected (Fig. 4).

Case No. 2
A  four year old, female, Border Collie was brought 

to  the clinic with a unilateral problem in the right eye in 
September, 2016. The owner has observed a  long lasting 
discharge and redness of the right eye. Clinical findings 
revealed purulent discharge. There was severe conjunc-
tival hyperaemia and chemosis. Schirmer tear test (STT) 
was 18 mm.min–1 on the left and 23 mm.min–1 on the right 
eye. Slit-lamp biomicroscopy revealed a  normal anterior 
segment of the eye. The intraocular pressure was acquired 
using a  handheld rebound tonometer (TonoVet®, iCare) 
which revealed 15 mmHg and 17 mmHg at the left and 
right eye, respectively. There were no fundoscopic changes 
observed using the direct and indirect ophthalmoscope. 
During the examination of the conjunctival sac after local 
anaesthesia and Oxybuprokainium chlorid drops (Benoxi 
0.4 %, Unimed Pharma, Slovakia), the white eye worms 
under the third eyelid were observed. The parasites were 
removed from the eye using fine serrated forceps. Spot on 
application of 10 % imidacloprid and 2.5 % moxidectin 
(Advocate Spot-On; Bayer Animal Health, Slovak Repub-
lic) and local application of 0.33 mg.ml–1 Tobramycin, (To-
brex, Novartis, Slovakia) eye drops 4 times a day for a week 
were recommended. No parasites where present after a one 
week recheck. The owner was informed about the regular 
prevention of parasitic diseases and asked to come back to 
the clinic if any worsening of the status of the dog occurred. 
The parasites were collected in 70 % ethanol for parasitic 
microscopic identification during which Thelazia callipae-
da was identified. Three individuals (2 females and 1 male) 
were collected.

Case No. 3
In September 2018, the owner of a 7.5-year old, female 

Dogo Argentino signed up for an appointment at the clin-
ic due to chronic ulceration of the right eye. Ophthalmic 
examination revealed unilateral seropurulent discharge, 
hyperaemia and chemosis. The Schirmer tear test (STT) 
was 19 mm.min–1 and 20 mm.min–1 in left and right eyes 
respectively. On the right cornea in the medial quadrant, 
chronic ulceration with corneal neovascularization was 
diagnosed, with surface 0.4 × 0.5 mm fluorescein positive 
test. Slit-lamp biomicroscopy revealed no changes in the 
anterior chamber of the eye. The measurement of the intra-
ocular pressure using TonoVet®, iCare revealed 17 mmHg 
on right and 17 mmHg on the left eye. During ophthalmo-

Fig. 4. Ten adult worms of Thelazia callipaeda found in dog’s 
(case No. 1) eye. Size of worms from 16 to 21 mm.
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scopic examination using direct and indirect ophthalmo-
scope, no fundoscopic changes were observed. After the 
examination of the third eyelid and conjunctival sac un-
der local anaesthesia and Oxybuprokainium chlorid drops 
(Benoxi 0.4 %, Unimed Pharma, Slovakia), one white eye 
worm under the third eyelid was observed (Fig. 5). The 
worm was removed from the eye using a cotton tip applica-
tor. The application of 10 % imidacloprid and 2.5 % mox-
idectin (Advocate Spot-On; Bayer Animal Health, Slova-
kia) was administered. Eye drops of 0.33 mg.ml–1 Tobramy-
cin, (Tobrex, Novartis, Slovakia) were prescribed 4 times 
a day for a week. The administration of glycosaminoglycan 
in the form of hydrogel was recommended (Sentrx–Ap-
tus gel, Orion Corporation, Finland) to support corneal 
healing 3 times a day. The parasites were collected in 70 % 
ethanol for parasite identification. During the microscopic 
examination one Thelazia callipaeda female was identified.

There were no signs either of inflammation or the pres-
ence of the Thelasia sp. parasite in the other eye in all of the 
three patients. All patients were informed about the neces-
sity of regular parasitological prevention.

DISCUSSION

The occurrence of Thelazia sp. in dogs was typical 
in North America and Asia but the number of infections 
is rapidly increasing since first reported in Europe in late 
1980´s [24]. A recent zoonotic outbreak of thelaziosis has 
been described in France and Italy although it is a major 
problem in Asia. All of the dogs presented in these cases 
were living in Slovakia. Two of them, Case No. 1 and No. 2, 
were travelling with their owners around Europe. In 2017, 

4 cases of canine ocular thelaziosis were described for the 
first time [3]. The potential increase in the number of these 
cases depends on the presence of vectors; the flies in these 
cases [15]. It has been reported that 74 % of the cases oc-
curred during summer and autumn, when the number of 
flies is the biggest and they are most active [5]. All of the 
cases were diagnosed by authors during the autumn in Slo-
vakia; two times in September and once in October. 

The typical signs of canine ocular infection of Thela-
zia sp. Are: blepharospasm, intensive epiphora, sometimes 
purulent discharge, conjunctivitis, hyperaemia and chemo-
sis of conjunctiva, keratitis and sometimes corneal ulcer-
ation [7]. All of the patients revealed severe symptoms of 
eye problems but only one of the three had corneal ulcer-
ation. Thelaziosis can be symptomatic or subclinical. Ac-
cording to various studies, 15.4 to 81.4 % of infected dogs 
shows clinical sings [13, 14]. In the subclinical stage of the 
disease, dogs and cats are considered to be reservoirs of 
Thelazia callipaeda [19]. Although the number of parasites 
in the conjunctival sac can vary, there is no relationship be-
tween the severity of the clinical signs and the degree of 
invasion. Although all cases described by the authors were 
home pets, the prevalence of large breeds of dogs living 
outdoors has been reported [13, 14]. In a differential diag-
nosis, bacterial, viral, rickettsial, parasitic, allergic and hy-
persensitivity conjunctivitis should be taken into consider-
ation [23]. Eye worm diagnosis can be difficult when most 
parasites are in the larval stage [21]. Thelaziosis should be 
always taken into consideration in the differential diagnosis 
of chronic keratoconjunctivitis, in “red eyes” cases [7].

The treatment of thelaziosis always consists of systemic 
and local drug applications. Removal of the worms from 
the conjunctival sac is necessary. Thelazia callipaeda can be 
easily removed using fine serrated forceps and cotton tip 
applicator under local anaesthesia. The detection of para-
sites can be made easier by increasing the light intensity 
of the biomicroscope (for example the slit lamp) because 
that promotes the movement of the parasite [23]. A single 
spot-on dermal application of 10 % imidacloprid and 2.5 % 
moxidectin (Advocate Spot-On®; Bayer) has previously 
been reported as a  successful treatment. The comparison 
study of spot on imidacloprid 10 % and moxidectin 2.5 % 
and milbemycin oxime/praziquantel tablets (Milbemax, 
Novartis, France) revealed 100 % efficacy up to 35 days post 
treatment by spot on applied combination. The per os tablet 
treatment was also successful, but parasites were still de-

Fig. 5. Thelazia callipaeda eye infection in a dog (case No. 3)
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tected up to the 14th day of the treatment during rechecks 
[18]. The local treatment using antibiotics and corticoids 
is also recommended to treat the local symptoms includ-
ing conjunctivitis and eventual bacterial contamination 
[1, 9]. The administration of eye drops of 1 % moxidectin 
injectable solution demonstrated good tolerance and effi-
ciency. According to a paper published in 2004, a few min-
utes after drug administration into the conjunctival sac, 
the parasites died. That was explained as more effective, as 
local treatment in drops was approximately 6 µg of mox-
idectin to compare with 200 µg.kg–1 ivermectin systemic 
treatment as subcutaneous injection that may cause pain 
and injuries due to propylene-glycolin formulation [12]. 
Generally, the described and recommended treatment of 
ocular thelziosis include a single subcutaneous injection of 
ivermectin [7, 12] or 200 µg.kg–1 ivermectin in combina-
tion with oral 0.5 mg.kg–1 milbemycin oxime [23] or single 
spot on administration of 10 % imidacloprid and 2.5 % and 
moxidectin [4]. The systemic treatment can be successfully 
combined with local administration of chloramphenicol [4, 
7] fusidic acid [23], and dexamethasone if necessary [4]. 
The prevention against vectors is important. It is possible to 
use preparations with repellent effects. They are used with 
the active substance deltamethrin, prmethrin or the combi-
nation of imidaclopid + permethrin in various application 
forms (collar, spot on). 

CONCLUSIONS

The prevention and treatment of Thelazia callipaeda 
is  very important as an increasing number of infected 
humans and animals makes it another potential zoonotic 
disease. It appears relevant to conduct further studies to 
investigate Phortica sp. as a vector of Thelazia callipaeda in 
Europe due to climate changes, particularly global warm-
ing that may cause the spread of parasites on our continent.

ACKNOWLEDGEMENT

The study was supported by the project VEGA 1/0479/18.

REFERENCES

1.	 Bianciardi, P., Otranto, D., 2005: Treatment of dog thelazio-

sis caused by Thelazia callipaeda (Spirurida, Thelaziidae) us-

ing a topical formulation of imidacloprid 10 % and moxidec-

tin 2.5 %. Veterinary Parasitology, 129, 89—93.

2.	 Bussieras, J., Chermette, R., Seiller, A. M., 1996: Quelques 

parasitoses canines exceptionelles en France. 11. Un cas de 

conjunctivite parasitaire du chien, due a  Thelazia sp. Pra-

tique Medicale et Chiruirgicale de l’Anitnal de Compagnie, 31, 

83—85.

3.	 Čabanová, V., Kocák, P., Víchová, B., Miterpáková, M., 

2017: First autochthonous cases of canine thelaziosis in Slo-

vakia: a new affected area in Central Europe. Parasit. Vectors, 

10, 179.

4.	 Caron, Y., Premont, J., Losson, B., Grauwels, M., 2013: The-

lazia callipaeda ocular infection in two dogs in Belgium. Jour-

nal of Small Animal Practice, 54, 205—208.

5.	 Chow, C. C., 1980: Thelaziosis of the conjunctiva. Analysis of 

83 cases. Chinese Journal of Ophthalmology, 16, 64.

6.	 Deplazes, P., Eckert, J., Mathis, A., von Samson-Himmel-

stjerna, G., Zahner, H., 2016: Parasitology in Veterinary Med-

icine. Wageningen Academic Publishers, The Netherlands, 

346—347.

7.	 Hermosilla, C., Herrmann, B., Bauer, C., 2004: First case of 

Thelazia callipaeda infection in a dog in Germany. Vet. Rec., 

154, 568—569.

8.	 Hong, S. T., Park, Y. K., Lee, S. K., Yoo, J. H., Kim, A. S., 

Chung, Y. H., Hong, S. J., 1995: Two human cases of Thelazia 

callipaeda infection in Korea. Korean Journal of Parasitology, 

33, 139—144.

9.	 Janssens, G., Claerebout, E., 2006: First case of dacryocys-

titis due to Thelazia callipaeda in a dog in Belgium. In Pro-

ceedings of European College of Veterinary Ophthalmologists 

and European Society of Veterinary Ophthalmology Congress, 

Belgium, May 10-14, 426—434.

10.	Kozlov, D. P., 1962: The life cycle of the nematode, Thelazia 

callipaeda, parasite in the eye of man and carnivores. Doklady 

Akademii Nauk SSSR, 142, 732—733.

11.	Kozlov, D. P., 1963: Biology of Thelazia callipaeda Raillet 

and Henry, 1910. Trudy Gel’mintologicheskoi Laboratorii, 13, 

330—346.

12.	Lia, R., Traversa, D., Agostini, A., Otranto, D., 2004: Field 

efficacy of moxidectin 1 per cent against Thelazia callipaeda in 

naturally infected dogs. Vet. Rec., 154, 143—145.



38

13.	Malacrida, F., Hegglin, D., Bacciarini, L., Otranto, D., 

Nageli, F., Nageli, C., et al., 2008: Emergence of canine ocu-

lar Thelaziosis caused by Thelazia callipaeda in southern Swit-

zerland. Vet. Parasitol., 157, 321—327.

14.	Miro, G., Montoya, A., Hernandez, L., Dado, D., Vazquez, 

M. V., Benito, M., et al., 2011: Thelazia callipaeda: infection 

in dogs: a new parasite for Spain. Parasites and Vectors, 4, 148.

15.	Otranto, D., Brianti, E., Cantacessi, C., Lia, R. P., Maca, J., 

2006a: The zoophilic fruit fly Phortica variegata: morphology, 

ecology and biological niche. Medical Veterinary Entomology, 

20, 358—364.

16.	Otranto, D., Cantacessi, C., Mallia, E., Lia, R. P., 2007: 

First report of Thelazia callipaeda (Spirurida, Thelaziidae) in 

wolves in Italy. Journal of Wildlife Diseases, 43, 508—511.

17.	Otranto, D., Cantacessi, C., Testini, G., Lia, R. P., 2006b: 

Phortica variegata as an intermediate host of Thelazia calli-

paeda under natural conditions: evidence for pathogen trans-

mission by a male arthropod vector. International Journal for 

Parasitology, 36, 1167—1173.

18.	Otranto, D., Colella, V., Crescenzo, G., Solari Basano, F., 

Nazzari, R., Capelli, G., et al., 2016: Efficacy of moxidec-

tin 2.5 % and imidacloprid 10 % in the treatment of ocular 

thelaziosis by Thelazia callipaeda in naturally infected dogs. 

Vet. Parasitol., 227, 118—21.

19.	Otranto, D., Dutto, M., 2008: Human thelaziosis, Europe. 

Emerging Infectious Diseases,14, 647—649.

20.	Otranto, D., Eberhard, M. L., 2011: Zoonotic helminths af-

fecting the human eye. Parasites and Vectors, 4, 41.

21.	Otranto, D., Lia, R. P., Traversa, D., Giannetto, S., 2003b: 

Thelazia callipaeda (Spirurida, Thelaziidae) of carnivores and 

humans: morphological study by light and scanning electron 

microscopy. Parasitologia, 45, 125—133.

22.	Otranto, D., Traversa, D., 2004: Molecular characterization 

of the first internal transcribed spacer of ribosomal DNA of 

the most common species of eyeworms (Thelazioidea: Thela-

zia). J. Parasitol., 90, 185—188.

23.	Pimenta, P., Cardoso, L., Pereira, M. J., Maltez, L., Couti, 

T., Alves, M. S., Otranto, D., 2013: Canine ocular thelaziosis 

caused by Thelazia callipaeda in Portugal. Veterinary Ophthal-

mology, 16, 312—315.

24.	Rossi, L., Bertaglia, P., 1989: Presence of Thelazia callipaeda 

Railliet and Henry, 1910, in Piedmont, Italy. Parasitologia, 31, 

167—172.

25.	Shen, J., Gasser, R. B., Chu, D., Wang, Z. X., Yuan, X., Can-

tacessi, C., Otranto, D., 2006: Human thelaziosis — a  ne-

glected parasitic disease of the eye. J. Parasitol., 92, 872—875.

26.	Skrjabin, K. I., Sobolev, A. A., Ivashkin, V. M., 1967: Princi-

ples of Nematology. Vol. IX. Spirurata of Animals and Man and 

the Disease Caused by them. Part. 4: Thelazioidea. Izdatel’stvo 

Akademii Nauk SSSR, Moscow, 26—36.

27.	Takács, N., Gyurkovszky, M., Henszelmann, N., Kisgergely, 

J., Balka, G., Solymosi, N., Vass, A., 2018: The first feline and 

new canine cases of Thelazia callipaeda (Spirurida: Thelazi-

idae) infection in Hungary. Parasit. Vectors, 11, 338.

28.	Taylor, M. A., Coop, R. L., Wall, R. L., 2007: Parasites of dogs 

and cats. In Taylor, M. A., Coop, R. L., Wall, R. L.: Veterinary 

Parasitology. Blackwell Publishing, Oxford, 427—428.

29.	Wang, Z. X., Yang, Z. X., Du, J. S., 1990: The discovery 

of Amiota variegata as an intermediate host of Thelazia cal-

lipaeda in China. Chinese Journal of Zoology, 25, 55.

30.	Wang, Z. X., Yang, Z. X., 1993: Studies on the development 

of Thelazia callipaeda larva in the intermediate host Amiota 

variegata in China. Chinese Journal of Zoology, 28, 4—8.

Received October 25, 2018

Accepted December 4, 2018


