
AN EMERGING, NEGLECTED AND UNDERESTIMATED ZOONOTIC PARASITIC 
OCULAR INFESTATION: A COMPREHENSIVE REVIEW ON THELAZIASIS

ABSTRACT

Human thelaziasis is an emerging insect-borne zoonotic ocular parasitic infestation, occur more commonly in rural 
communities with poor living and low socioeconomic living, and mainly affects the children and old age people, where 
humans live in close proximity with animals. Human thelaziasis is caused by both Thelazia callipaeda and Thelazia 
californiensis. T. callipaeda lives under the eye lids, nictitating membranes, orbit, conjunctival sac, lachrymal glands, and 
lachrymal ducts of cats, dogs, rabbits, horses, cattle, deer, badgers, monkeys, wolves, foxes (definitive hosts) and man 
being an accidental host. The vectors (intermediate hosts) are non-biting, tear-seeking, diptera flies of family 
Drosophilidae (fruit flies) Phortica variegata, which feeds on tears of their definitive hosts, including humans. Clinical 
manifestations include conjunctivitis, lachrymation, itching or pain with foreign body sensation, epiphora, follicular 
hypertrophy, and less often with severe signs and symptoms such as keratitis, photophobia, ectropion, corneal opacities 
(due to the migration of worm across the cornea), floaters within the eye chamber leading to visual impairment/blindness. 
The knowledge and scientific information on human thelaziasis is still unknown or relatively limited to many 
ophthalmologists and clinicians, and received little attention; hence this comprehensive review of human thelaziasis, is 
undertaken to highlight its importance and further research. 
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shorter spicule with pre- and post-cloacal papillae. On the 
mouth opening of male T. callipaeda, two large head papillae, 
distinct from the cephalic papillae were observed, that were 

4absent in the females.

Morphological differentiation between T. callipaeda and T. 
californiensis is based on the numbers of pre- and post-cloacal 
papillae in the male and the position of the vulva in the female. 
In general, the male T. callipaeda worm has 8–10 pairs of pre-
cloacal papillae and five pairs of post-cloacal papillae, 
whereas the male T. californiensis worm has 6–7 pairs of pre-
cloacal papillae and three pairs of post-cloacal papillae. The 
vulva is anterior to the esophago-intestinal junction in T. 
callipaeda and this differentiates from T. californiensis as the 
later's vulval opening is posterior to the esophago-intestinal 

4junction.

The embryonated eggs are oval shaped, thin shelled, when 
4freshly laid, measuring 54-60 µm x 34-37 µm.

Fig 1. 50 Thelazia callipaeda adult worm

THE INSECT VECTOR

The insect vectors (intermediate hosts) are non-biting, tear-
seeking (secretophagous), diptera flies of family 
Drosophilidae (fruit flies) Phortica variegate (Fig 2a) 
(formerly Amiota variegata, recently taxonomically 
reclassified as Phortica variegate), and Phortica okadai, 
which feeds on tears (lachrymal secretions) of their definitive 

5hosts, including humans.  Phortica spp. display a zoophilic 
behavior, i.e., they feed on ocular secretions of animals and 
humans in addition to feeding on fruits and on fermenting tree 
sap. Phortica variegate and Phortica okadai are the primary 
intermediate hosts for T. callipaeda. Interestingly, only males 
of P. variegata were found to be infected with T. callipaeda 
under natural conditions. It has been found that the Musca 

1,4,6 domestica (common fly) is not a vector of T. callipaeda.
Fannia spp. such as Fannia benjamini (canyon fly) and F. 
canicularis (Fig 2b) (lesser house fly), are the intermediate 

INTRODUCTION

The ocular parasitic infestations by protozoan, helminthic, 
and some ectoparasites pose a critical threat in healthcare. 
Thelaziasis is one such emerging vector-borne zoonotic ocular 
parasitic infestation, occur more commonly in rural 
communities with poor living and low socioeconomic 
standards, and mainly affects children and the elderly, where 

1humans live in close proximity with animals.  It is caused by a 
helminthic spirurid nematode of the genus Thelazia, a 
veterinary parasite. Over 16 Thelazia species such as T. 
callipaeda (Oriental eye worm), T. californiensis (California 
eye worm), T. gulosa (Cattle eye worm), T. lacrymalis 
(parasitizes only horses), T. rhodesi (In cattle), T. leesei, T. 
alfortensis, T. skrjabini, T. ershowi, T. bubalis, T. anolabiata 

1have been reported causing ocular infestations in animals.  
Human thelaziasis is caused by both T. callipaeda and T. 
californiensis. Human thelaziasis by T. californiensis is 

2extremely rare and mostly believed to be accidental.  The 
knowledge and scientific information on human thelaziasis is 
still unknown or limited to many ophthalmologists and 
clinicians, and received little attention; hence this 
comprehensive  review of human thelaziasis, is undertaken to 

3highlight its importance and further research.  

HABITAT

T. callipaeda lives under the eye lids, nictitating membranes, 
orbit, conjunctival sac, lachrymal glands, and lachrymal ducts 
of cats, dogs, rabbits, horses, cattle, deer, badgers, monkeys, 
wolves, foxes (definitive hosts) and man being an accidental 
host. The adult females are ovo-viviparous and release 
embryonated eggs or first-stage larvae (L1) into lachrymal 

4secretions (tears).  

MORPHOLOGY 

T. callipaeda adult worms are thin, thread-like, elongated, 
4 cylindrical, and creamy to milky white (Fig 1). Male worms 

measure 4.5 to 13 mm x 0.25-0.75 mm and females 6.2-17 mm 
x 0.3-0.85 mm. In both sexes, the mouth opening has a 

4 hexagonal profile. The female worm has a transversely 
striated cuticle, a pair of prominent cephalic extensions at the 
anterior end, protruding forward and a rectangular buccal 
cavity without suckers and teeth. The long muscular 
esophagus is about 0.6 mm in length with a normal and distinct 
esophago-intestinal junction. A simple, tubular intestine 
extended up to the posterior end, with anal opening at the 
caudal end. The reproductive system is well distinguished 
containing mature embryonated eggs in proximal uterus and 

4the first-stage larvae (L1) in distal uterus.  The male worm 
possesses similar buccal cavity but distinct esophageal-
intestinal junction and characteristic curved tail end with 
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hosts for T. californiensis, while Musca autumnalis (face fly) 
1,4is the intermediate host for T. gulosa.  

Fig 2. 50The intermediate host  a) Phortica variegate (Fruit 
fly)  b) Fannia canicularis

LIFE CYCLE

Adult parasite resides in the conjunctival sac of humans or 
animals (definitive host) where ovoviviparous females release 
first stage larvae (L1). En-sheathed L1 larvae are ingested by 
the fruit fly (intermediate host) while feeding lachrymal 
secretions (tears). Once inside the gut of the fly, the eggs hatch 
out and release L1 larvae, which is ex-sheathed and penetrate 
the gut wall, and invade various tissues such as hemocoel, fat 
body, testes, or egg follicles, where they develop into third-
stage larvae (L3). The larvae break out from these areas and 
migrate to the fly's mouthparts, and transmitted to the eyes of 
definitive hosts, when the fly feeds on the tears. The larvae 
invade the conjunctival sac, and pre-bulbar tear film and 
become adults through a fourth-stage larvae (L4), after about a 
month and two additional molts. Thus, the life cycle continues 

1,4(Fig 3).

The L1 larvae of Thelazia are very short-lived in the lachrymal 
secretions, only surviving few hours, and transmission 
depends upon the continuous presence of the vectors. For this 
reason, thelaziasis has a seasonal occurrence according to the 

4seasonality of the intermediate hosts.

Fig 3. 51Life cycle of Thelazia callipaeda

EPIDEMIOLOGY

T. callipaeda is prevalent in wide range of geography from 
tropical (Indonesia) and subtropical (Japan) to temperate 
(Russia). T. callipaeda requires mountainous environment for 
their biological cycle and survival. Among the Thelazia 
species, T. callipaeda has the widest spectrum of hosts. T. 
callipaeda has been reported from Asia and Europe and is 
prevalent in dogs, cats, and humans in Russia, China, Korea, 
Myanmar, Japan, Indonesia, Thailand, Taiwan, and India. T. 
californiensis prevalent in California (particularly in the 

1,4Sierra Nevada mountains), and Western USA.  Thelazia 
gulosa is widespread across Asia, Europe, North America and 

7Australia.  Human thelaziosis occurs mostly in rural 
communities with poor socio economic living, and mainly 

1affects the children and old age people.  In 1910, Railliet and 
Henry first described the arthropod- borne zoonosis by a 

8nematode Thelazia callipaeda. The first report of human  
thelaziasis was from Beijing, China, subsequently cases 

9 10 11increased in China,  the Soviet Union, Indonesia,   
12 13 14,15 16 17Thailand, India, Taiwan,  Japan,  and Korea.  Human   

infection by T. callipaeda was reported from Europe in the 
1,4area where canine thelaziasis were common.  Over 250 cases 

of T. callipaeda have been reported in medical literature with 
maximum number of cases from China, Japan, India, Russia, 
Thailand, and Korea. T. gulosa (the cattle eye worm) was 

7reported to cause human thelaziasis from North America.  

PATHOGENESIS AND CLINICAL MANIFESTATIONS

Both the larval stages and adult worms of T. callipaeda, and 
rearely T. californiensis cause clinical manifestations such as 
exudative conjunctivitis, excessive watering (lachrymation), 
itching or pain with foreign body sensation, epiphora, 
follicular hypertrophy, and less often with severe signs and 
symptoms such as keratitis, photophobia, ectropion, corneal 
opacities (due to the migration of worm across the cornea), 
floaters within the eye chamber leading to visual 

18-20impairment/blindness (Fig 4).  It may also lead to the 
paralysis of the muscles of lower eye lid. In addition, the 
presence of nematodes causes infants to rub their eyes, and 
symptoms become more serious upon secondary bacterial 

4,8,18,19infections with bacteria.  Since the adult worm is larger 
than the eye, it can be noticed at an early stage, mostly in the 

19conjunctival sac or medial or lateral canthus of the eye.

Fig 4. 50Clinical presentation of ocular thelaziasis  
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Nepal scenario

In Nepal, the first case of human ocular thelaziasis presented 
with conjunctivitis was reported in a six month-old child from 
Rukum district, in 2018. The child was from a poor family, and 
lived in a village where humans and animals live in close 
proximity. His mother reported a recent history of an insect 
(fly) sitting over the medial canthus of the right eye of the 

21baby.  

In 2021, the second case reported was an 83-year-old man 
from a hilly rural region of Nepal who came for his routine 
glaucoma follow-up was found to harbor six eye worms in the 

22 conjunctival fornices.

In the same year, a one and half-year-old female child from 
Palpa, Nepal was brought to the outpatient ophthalmology 
clinic after her mother noticed a whitish, thread-like worm in 
her right eye. A total of four worms were mechanically 
removed from her right eye. All the collected worms were 

23 gravid female nematodes of Thelazia species.

Another case of human ocular thelaziasis was identified as a 
nematode parasite morphologically resembling T. callipaeda 
at Department of Microbiology, Universal College of Medical 
Sciences, Bhairahawa, Nepal, from a sample containing 
parasite, which was removed by viscoelastic surgery at 
Lumbini Eye Instititue, Bhairahawa, Nepal, in September, 
2019. The patient was 53 years old female from Maharajgunj, 
Uttar Pradesh, India, along Indo-Nepal border, presented with 
pain and redness in the right eye for three months. This was the 
first case where the parasite was located in the anterior 
chamber of eye (intra-ocular thelaziasis) where as in almost all 
cases of thelaziasis, parasites were found in conjunctival sac, 

1,4and lachrymal sac.

Indian scenario

A review of literature shows that 14 cases of human ocular 
Thelaziasis have been reported from India. The first case 

13reported was from Salem, Tamil Nadu, India in 1948.  
Subsequently, other cases were reported from various parts of 

24 25,26 6,27-29,31India including Himachal Pradesh,  Manipur, Assam,   
30 32 33 Chennai (Tamil Nadu), Uttar Pradesh,  and Karnataka.

Das JK et al (2018) reported a rare ocular thelaziasis case 
where live encysted T. callipaeda presenting as a lump 
adjacent to the right lachrymal sac, in a 42-year-old female, 
farmer and cattle breeder by occupation, presented with 

6swelling, pain, and redness of the right eye.

Kamaldeep Singh (2018) reported a first case of human ocular 
thelaziasis caused by T. californiensis that was found wiggling 
in the anterior chamber of the eye, in a 40-year-old male, with 

Journal of Universal College of Medical Sciences (2021) Vol.09 No.02 Issue 24 85

complaint of floaters in left eye. This is the first human case of 
T. californiensis from India as T. californiensis occurs solely 

34 in Western USA.

Tripathi A et al (2020) reported a rare case of human 
thelaziasis in a 13-year-old female child from Kanpur, India. 
The patient was able to recover wriggly creatures from her 
right eye with her bare fingers. The child is from a poor family 
and lives in an area where humans and animals live close to 

32 each other.

Barua Purnima et al (2019) reported a case of thelaziasis in a 
36-year-old male, from Majuli, Assam, with a complaint of 
'something' inside the left eye since one month. After two days 
of exploration a small whitish appearing point was seen in 
deep upper conjunctival cul-de–sac of left eye which was 
grasped with a forcep and pulled outwards. On further 
exploration another worm was noticed inside left upper lid in 

31the sub conjunctival space.  Runumi Chowdhury et al (2018) 
reported a case of ocular thelaziasis from a rural area of 
Morigaon district of Assam in 2017, that was discovered 

35accidentally during cataract surgery.  Nath et al (2008) 
recovered small, white, thread-like, motile worms from the 
conjunctival sac of a 13-year-old girl and a 50-year-old 

28woman from Dibrugarh district, Assam.

Global scenario

Viriyavejakul P et al (2012) reported a rare case of human 
thelaziasis in a 31-year-old man from Nakhon Pathom, 
Thailand presented with a foreign body sensation in and 
excessive lachrymation from the right eye, with a history of a 
fly flying around his face, and rubbing it against his right eye. 
Five adult worms of T. callipaeda were collected from the 

36conjunctival sac of the right eye. Yang YJ et al (2006)  
observed the occurrence of human thelaziasis in Taiwan and 
reported a case of 62-year-old woman with unilateral eye 
swelling and itching, caused by the infestation of T. 

37callipaeda.

Woon-Mok Sohn et al (2011) made a brief review of Korean 
cases and reported two cases of human thelaziasis from with 
foreign body sensation and itching of the right eye. One case 
was reported in March 2000 in a 58-year-old woman, and lost 
the eye sight after ten years in 2010; and another case was in 
80-year-old man acquired during mountain climbing and 

38 subsequently undergone treatment and recovered. Chung 
Hyuk Yim et al (2016) reported a pediatric case of thelaziasis 
in Korea in a 6-year-old boy living in an urban area and 
contracted an ocular infection incidentally during ecological 

39agritainment.  From Vietnam, the first human case of 
40T.callipaeda infection was reported by De NV et al in 2012.

The first case of human thelaziasis from Bangladesh was 

REVIEW ARTICLE
AN EMERGING, NEGLECTED AND UNDERESTIMATED ZOONOTIC PARASITIC OCULAR INFESTATION: 
A COMPREHENSIVE REVIEW ON THELAZIASIS

 Rajeshwar Reddy Kasarla, Shristi Raut Adhikari, Kripa Ghimire,Laxmi Pathak



Journal of Universal College of Medical Sciences (2021) Vol.09 No.02 Issue 24 86

reported by Hossain et al (2011) in a 58-year-old man with 
itching, redness, foreign body sensation, lachrymation, and 

41filamentary discharge from the right eye.  

Otranto D and Dutto M (2008) reported T.callipaeda infection 
in four patients in Italy and France in the same area where 
canine thelaziasis had been reported. They emphasized the 
importance of differential diagnosis of thelaziasis from 

42bacterial or allergic conjunctivitis.  Dutto M (2008) reported a 
43case of human ocular thelaziasis in man in Northern Italy.

DIAGNOSIS

A definitive diagnosis of thelaziasis is made by detection of 
the parasites in the conjunctival sac or migrating over the 

1,6cornea by ophthalmologists.  The embryonated eggs or first-
stage larvae (L1) can be seen when tears or other eye 
secretions are examined under a microscope. After application 
of topical anesthetic to eye, worms can be easily removed with 

1,4,6forceps and identified by microscopic examination.  Human 
T. californiensis infestation should be included in the 
d i ffe ren t i a l  d iagnos i s  o f  pa t i en t s  wi th  chron ic 

34,42conjunctivitis.  T.callipaeda and T. californiensis can be 
differentiated morphologically based on the numbers of pre- 
and post-cloacal papillae in the male worm and position of the 

4 vulva in the female worm.  Few studies describe the 
1,44molecular characterization and phylogeny of Thelazia.

TREATMENT

Thelaziasis can be treated topically by direct application of 
drugs into the eyes, and by mechanical removal of adult 
parasites with fine forceps, using local anesthesia. The 
symptoms usually resolve immediately after removal of the 

45 worms. Irrigation with Lugol's iodine or 2-3% boric acid is 
recommended immediately after worm removal or for 
parasites that are in the lachrymal ducts where they cannot be 

45removed manually.  Pars plana vitrectomy can be used for 
treatment of patients with an intraocular infestation with T. 

42callipaeda.  Levamisole (2 mL) injection into the 
conjunctival sac, has been found more effective than orally (5 

46mg/kg).   Rossi L et al advocated the application of 
47 organophosphates, Lia RP et al found 1% moxidectin was 

48effective.  A dose of 2 mg/kg ivermectin given sub 
cutaneously has also been shown to cure similar 

4,49infestations.  In addition, antibiotic ophthalmic drops can be 
4,45given to prevent secondary bacterial infections.

PREVENTION

There is no vaccine for thelaziasis. Thus, prevention of human 
thelaziasis should include stringent control of the vector flies, 
use of bed nets, maintaining personal hygiene (particularly by 
keeping their faces and eyes clean) cleanliness of domestic 

animals, and treatment of infected domestic animals, and 
keeping surroundings clean to control the vector population, 

1,4and public awareness campaign.  Also, the prophylactic use 
of a monthly treatment with milbemycin oxime showed a 90% 

4,49 efficacy against T. callipaeda in naturally exposed dogs.
People of rural areas who live in close contact with domestic 
animals and in unhygienic conditions are at greater risk of 
human thelaziasis. The concerned authorities and the 
community should be alerted if eye worms are noticed in 
domestic animals and humans to take necessary preventive 
measures, particularly, in some areas, like parts of India where 

22there is a high infestation rate among dogs.  
 
CONCLUSION

The scientific knowledge on human thelaziosis is still 
relatively limited, and received little attention, despite the 
high prevalence recorded in some Asian countries, and 

19represents an alert for both clinicians and general population.  
Awareness of this underestimated, emerging and neglected 
zoonotic parasitic eye disease among ophthalmologists and 
clinicians is important for timely diagnosis, and to prevent 
further ocular complications such as blindness, especially in 
infants who cannot protect themselves from flies. An 
integration of medical and veterinary expertise is needed to 
improve scientific knowledge to control this eye worm 

4,19disease.
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