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SUMMARY 

Filarioid worms infecting dogs have recently received increased attention globally because of 

their zoonotic potential. In Africa and, particularly, in Nigeria, however, where there is 

preponderance of the risk factors for vector-borne diseases transmission, there are few reports of 

the disease in the canid and felid definitive hosts, the wild/domestic reservoirs and humans. 

Thus, the epidemiology of the disease in Nigeria remains sketchy and needs to be investigated. A 

retrospective analysis of reported canine filarioids in Nigeria was undertaken with the view to 

highlight what has been done and reported, existing gaps in knowledge, what needs to be done to 

bridge the gap and possibly how it could be done. Thirteen published works on canine filarioids 

using classical laboratory methods in Nigeria, reported the finding of Dirofilaria immitis (0.4–

15.1%), Dirofilaria repens (0.1–9.4%), Acanthocheilonema reconditum (0.4–9.2%) and a case of 

A. dracunculoides in an unspecified dog population. In most instances, the species identification 

of the filarioids reported was not conclusive due to limitation of the diagnostic methods 

employed. No human infection due to any zoonotic canine filarioid has been reported in Nigeria. 

Suggestions for prospective filarioids research in Nigeria were made.  
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INTRODUCTION 

Canine arthropod-borne filarioids include 

nematodes of the superfamily Filarioidea 

which are transmitted by arthropods such as 

mosquitoes, fleas, flies, lice or ticks 

depending on the genus of the filarioid 
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involved (Nelson et al., 1962; Farnell and 

Faulkner, 1978; Anyanwu et al., 2000; 

Otranto et al., 2013). Canine filarioids are 

widespread in the tropical, sub-tropical and 

temperate zones (Pampiglione and Rivasi, 

2000; Otranto and Deplazes 2019). Over the 

years, human activities and climate change 

have increased the geographical range of 

filarioid worms and consequently the risk of 

infection for both animals and humans. 

Likewise, advances in diagnostic methods, 

greater attention to animal welfare and 

improved social and economic conditions in 

many countries have contributed to an 

increase in pet owners’ awareness of 

potentially life-threatening conditions 

(Colwell et al., 2011). Therefore, intensified 

research efforts globally have identified 

several filarioids such as; Dirofilaria spp., 

Acanthocheilonema spp., Brugia spp. and 

Onchocerca lupi among the most important 

species affecting dogs (Eberhard, 1980; 

Orihel and Eberhard, 1998; McCall et al., 

2008; Pampiglione et al., 2009; Otranto et 

al., 2011; 2017). 

 However, in most parts of Africa and in 

other developing regions of the world where 

the climatic conditions are favorable for the 

transmission of filarioid worms, there is 

paucity of information on canine and/or 

human filariosis. This may be attributed to 

inadequate research funding and poor 

diagnostic services (Orihel and Eberhard 

1998; Simón et al., 2017). In Nigeria, 

Schillhorn van Veen, (1974) documented the 

earliest evidence of canine filarioid 

infections following a survey of dogs in the 

Zaria area. From the earliest report where D. 

repens was identified, other survey studies 

and case reports have incriminated other 

species of filarioid worms infecting dogs in 

Nigeria such as D. immitis and A. 

reconditum. Going by the number of 

publications it will be surmised that 

remarkable progress has been made in the 

area of canine filarioids research in Nigeria 

(Schillhorn van Veen, 1974; Oduye and 

Dipeolu, 1976; Idowu et al., 1977; Bobade 

et al., 1981; Kamalu, 1986, 1991; Uche and 

Odunze 1988; Anyanwu et al., 1996, 2000; 

Abah, 2015; Obaje and Abel-Danjuma, 

2016; Ugochuckwu et al., 2016). But in the 

authors’ opinion there still exist gaps in 

knowledge of the basic epidemiology of the 

disease in the country, which could be 

extrapolated to the rest of the African 

continent, that need to be addressed. The 

aim of this paper is to review the findings 

from previous publications in line with 

established guidelines for diagnosis of 

canine filarioids and to highlight existing 

knowledge gaps and recommend possible 

areas for future research. 

 

Canine Filarioid Species Previously 

Described In Nigeria 

Identification of four canine filarioid species 

(D. immitis, D. repens, A. reconditum and A. 

dracunculoides) have been documented so 

far in Nigeria. They primarily affect 

different species of carnivores, mainly 

canids, and are transmitted by 

haematophagous arthropods: Dirofilaria 

spp. by mosquitoes, A. reconditum by fleas 

and lice and A. dracunculoides by fleas and 

ticks (Magnis et al., 2013) (Fig. 1). Adult 

worms of D. immitis are mainly located in 

the pulmonary  
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artery and right ventricle of canine hearts 

(Simón et al., 2012). Ditofilaria repens and 

A. reconditum are habitual parasites of the 

subcutaneous tissue (Simón et al., 2012; 

Engelmann et al., 2018), whereas the 

predilection sites of the adult worms of A. 

dracunculoides are the abdominal and 

thoracic cavities (Fig. 1). Adult female 

worms release microfilariae from these 

locations into the bloodstream of the final 

hosts. Their morphological characteristics 

could be of some importance in diagnosis 

and are summarized in Table I.  

Regarding pathology, Dirofilaria immitis is 

responsible for a chronic inflammatory 

vascular disease, which can trigger 

pulmonary hypertension and congestive 

heart failure, and D. repens can cause some 

dermatological problems (McCall et al., 

2008; Simón et al., 2012). Although the 

species of the genus Acantocheilonema, 

were previously regarded as non-pathogenic 

to dogs (Nelson, 1966), there are cases of 

pruritic dermatosis and focal alopecia in 

dogs attributed to the action of A. 

reconditum microfilariae when it is present 

in large numbers (Bobade et al., 1981). 

Dermal clinical signs and lesions such as 

pruritus, alopecia, erythema, skin ulcers as 

well as other clinical signs such as ataxia, 

incoordination, cachexia, cyanosis, ascitis 

and pleural effusion have been occasionally 

associated with the A. dracunculoides 

infection (Piercy, 1951; Bolio-Montes et al., 

2002). 

 

TABLE I. Morphological characteristics of the canine filarioid species previously described in Nigeria. 

 

 D. immitis D. repens A. reconditum A. dracunculoides References 

Cephalic end Conical Conical with 2-3 

nuclei in the 

head space 

Long clear 

head space, 

cephalic hook 

Clear head space, 

no cephalic hood 

Taylor, 1960; 

Marconcini et al., 

1996; Schwan & 

Durand, 2002 

Caudal 

extremity 

Acute with 

nuclear column 

extending to the 

end of the body 

Acute with 

nuclear column 

not extending to 

the end of the 

body 

Attenuated 

tail, free of 

nuclei 

Short attenuated 

tail, free of nuclei, 

bluntly ending 

Taylor, 1960; 

Kamalu, 1986; 

Marconcini et al., 

1996 

Shape of the 

unfixed and 

unstained tail  

Straight Umbrella handle Hook Straight Nelson, 1962; 

Bobade et al., 1981; 

Marconcini et al., 

1996 

Size(wxI) 234-260μm and 

4-6μm 

300-369μm and 

7-8μm 

225-282μm 240–260 μm and 5–

6 μm 

Leger, 1911; Bouin, 

1921; Marconcini et 

al., 1996 
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Fig 1 Schematic representation of the biological life cycles of the canine filarioid worms reported in Nigeria  

 

Zoonotic Implications And Public Health 

Some of the canine filarioids reported in 

Nigeria have the potential to infect humans 

and remain important from a public health 

perspective (Fig. 1) (Irwin and Jefferies, 

2004; Sabu et al., 2005). Dirofilaria immitis 

human infections are usually caused by 

immature worms reaching a branch of the 

human pulmonary artery, triggering an 

inflammatory response that destroys the 

worms and occasionally resulting in 

pulmonary nodules (Pampiglione and Rivasi 

2001; Simón et al., 2012). There are over 

450 reported cases of human D. immitis 

pulmonary infections worldwide (Simón et 

al., 2017). In most cases the infections were 

asymptomatic, showing typical ‘coin 

lesions’ on chest radiographs which are 

often mistakenly removed as neoplasms 

(Simón et al., 2005), thus reducing the 

overall tally of the disease in humans.  

Dirofilaria repens causes sub-conjunctival 

infections and subcutaneous nodules often 

involving organs such as lungs, eyes, male 

genitals and female breast (Pampiglione and 

Rivasi, 2000; Otranto and Eberhard, 2011) 

and it often leads to misdiagnosis of 

malignant tumors in endemic areas (Simón 

et al., 2005). There are over 4490 reported 

human cases due to D. repens infection 

globally (Simón et al., 2017). Therefore, 

parasitosis due to D. repens is considered as 
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an emerging zoonosis in many geographical 

areas.  

Regarding human Acanthocheilonema 

infections, a case with A. reconditum 

involving the eye of the patient has been 

reported in Australia (Huynh et al., 2001). 

Surprisingly, of all the reported human 

infections attributed to canine zoonotic 

filarioid worms, there are very few cases 

(less than 20) from Africa (Simón et al., 

2017). To date only 15 human cases of D. 

repens infections, have been reported in 

Tunisia and one each from Tanzania and 

South Africa (Pampiglione and Rivasi, 

2007; Saeid et al., 2011; Moodley et al., 

2015). So far there is no documented report 

of human infection due to filarioids of 

canine or feline origin in Nigeria. This could 

be attributed to lack of awareness and 

inadequate diagnostic facilities. 

Diagnosis of canine filarioids 

Several diagnostic methods aimed at the 

detection of the adult worms, circulating 

microfilariae or parasite antigen or DNA of 

varying sensitivities and limitations have 

been developed over the years (Mar et al., 

2002; Latrofa et al., 2012a, b). Diagnostic 

challenge of canine filarioids stems from the 

variation in the predilection site of the adult 

worms and larvae (microfilariae) as well as 

the exhibition of periodicity by microfilariae 

of certain species (Latrofa et al., 2012a). 

Furthermore, dogs with pre-patent or occult 

heartworm infections are usually 

amicrofilariaemic while those on macrolide 

prophylactic therapy may be 

amicrofilariaemic, hence confounding the 

diagnosis (Nelson et al., 2005). In the case 

of D. immitis, although it has been 

historically reported in dogs in some 

countries of Africa, including Nigeria 

(Genchi et al., 2001), there is a great deal of 

confusion over its identification and 

prevalence. The distribution of the disease in 

Africa is not well known due to the paucity 

of epidemiological studies, the lack of 

methodological details regarding the assays 

employed for those studies, and the large 

variety of filaria species endemic to this 

continent (Simón et al., 2012). Thus, there is 

the need to accurately identify any 

microfilaria detected in the blood of dogs 

before making a diagnosis. However, as 

their size ranges overlap (Table I), it is 

unreliable to establish a diagnosis on this 

criterion alone. In this sense, molecular 

approaches based on PCR methods have 

recently allowed researchers to make more 

accurate identifications in the canine 

population of some countries in Africa, such 

as Cape Verde (Pereira et al., 2013; Marcos 

et al., 2017), Tanzania (Mukendi et al., 

2016), Tunisia (Rjeibi et al., 2017) and 

Algeria (Tahir et al., 2017). Therefore, there 

is the need to combine two or more 

diagnostic methods before arriving at a 

confirmatory diagnosis.  

Appraisal Of Canine Filarioids Research 

In Nigeria  

Several research groups have reported the 

detection of filarioid worms of dogs from 

different parts of Nigeria either as case 

reports or survey studies (Fig. 2). In all, 13 

reports of canine filarioids using classical 

methods were published in the literature 

(Table II).  

The earliest report of filarioid infections in 

dogs in Nigeria dates back to 1974 
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(Schillhorn van Veen, 1974). In two separate 

survey studies using morphologic and 

morphometric criteria for identification of 

microfilariae of dogs in Zaria, northwest 

Nigeria, D. repens (300–369 μm) and A. 

reconditum (234–264 μm) were detected in 

9.4% and 9.2%, respectively, of the study 

population (Schillhorn van Veen, 1974; 

Schillhorn van Veen and Blotkamp, 1975). 

Although the length of microfilariae cannot 

be relied upon solely for a definitive 

diagnosis (Ciocan et al., 2010), the 

measurements provided by the authors falls 

within the range of the species identified 

based on data available in the literature 

(Taylor, 1960). Similarly, the only report of 

A. dracunculoides in dogs in Nigeria was 

made in Zaria in 1974. Thus, according to 

Schillhorn van Veen, (1974) dogs in Zaria, 

Nigeria are not infected with D. immitis. 

However, disparate from the view of 

Schillhorn van Veen, (1974) on D. immitis 

infection in dogs in Zaria, later studies 

reported D. immitis –like and D. immitis in 

2.5% and 15%, respectively, in dogs in the 

same study area (Anyanwu et al., 1996; 

Abah, 2015). In other parts of Nigeria, 0.4% 

of 488 dogs and a single case case report 

involving a three-year-old male Doberman 

appear to be the only reports of D. immitis 

infection in Ibadan Southwest Nigeria 

(Idowu et al., 1977; Ajadi et al., 2011), 

suggesting that D. immitis infection of dogs 

is rare in Southwestern Nigeria (Fig. 2). 

Recently, for the first time in Southeastern 

and Northcentral regions of Nigeria, D. 

immitis infection was reported in 3.4% of 

119 and 1.6% of 186 dogs, respectively 

examined by using wet mount and buffy 

coat techniques (Ugochukwu et al., 2016; 

Obaje and Danjuma, 2016). 

Dirofilaria repens was reported in five 

studies with prevalence ranging from 0.1% 

to 9.2% (Schillhorn van Veen, 1974; Uche 

and Odunze, 1988; Kamalu, 1986, 1991; 

Anyanwu et al., 1996). Other filarioid 

species reported within this period were A. 

reconditum and A. dracunculoides 

(Schillhorn van Veen, 1974; Schillhorn van 

Veen and Blotkamp, 1975; Idowu et al., 

1977; Bobade et al., 1981; Uche and 

Odunze, 1988). Some of the studies could 

not conclude on the identity of the 

microfilariae, thus they reported their 

findings as unidentified microfilariae. 

Overall, four species of filarioid worms: D. 

immitis, D. repens, A. reconditum and A. 

dracunculoides have been reported in dogs 

in Nigeria to date (Table II). What 

constituted the reported unidentified 

microfilariae in the various studies is a 

subject for further investigation. 

Identification of canine filarioid 

species in all the reported studies in Nigeria 

relied on the classical diagnostic methods 

such as the wet mount, Knott’s modified 

method, Haematocrit centrifuge technique 

(HCT) and thin smear, singly or in 

combination for the identification of adult 

worms or circulating microfilariae. These 

diagnostic methods have low sensitivity and 

are therefore potentially misleading. The 

modified Knott’s technique is sensitive but 

requires highly experienced personnel to 

interpret the result. Even at that, it is 

difficult to detect multiple infections with 

more than one species of filarioid worms or 



Nigerian Veterinary Journal 41(3). 2020                      Kamani and Gonzlez-Miguel. 

 

247 

 

accurately differentiate between the 

microfilariae of the various species, thus 

leading to false results (Scoles and 

Kambhampati, 1995; Rishniw et al., 2006). 

These limitations notwithstanding, available 

data on canine filarioids in Nigeria appear to 

reveal a change in disease pattern over the 

years. Notably, there appear to be an 

increase in disease prevalence as well as a 

switch in the prevalence of D. repens and  

D. immitis. These changes deserve 

elucidation in order to ascertain the true 

status of the disease in the canine population 

in Nigeria. Our approach is to undertake a 

retrospective analysis of previous literature 

reporting canine filarioids in Nigeria in line 

with current scientific

  

 

TABLE II: Reports of canine Filarioid infections in Nigeria, 1974-2017 

 
s/no Period of 

sampling 

Study area 

(Town-region 

of Nigeria) 

Sample 

size 

Reported prevalence (%) 

 

Method(s) 

used 

Reference Number of 

citations 

(as at 

December 

2017) 
D. 

imitis 

D. 

repens   

A. 

reconditum 

A. 

dracunculoides 

Unidentified 

microfilariae 

1 1974 Zaria-

Northwest 

NA 0 9.4 

 

0 yes 0 Morphology of 

adult worm 

Schillhorn van 

Veen, 1974 

8 

2 1975 Zaria-

Northwest 

369 0 0  9.2 

 

 

 

yes concentration Schillhorn van 

Veen & 

Blotkamp, 

1975. 

4 

3 1974-1975 Ibadan-

Southwest 

500 0 0 0 0 yes Blood smear Oduye & 

Dipeolu, 1976 

30 

4 1972-1975 Ibadan-

Southwest 

488 0.4 0 0.4 0 0 Wet mount, 

Modified 

Knott’s 

technique 

Idowu et al., 

1977 

 9 

5 1977-79 Nsukka 

Southeast 

3541 0 0.1 0 0 0 Modified 

Knott’s 

technique 

Kamalu, 1986 10 

6 1981 Ibadan -

Southwest 

Case 

report 

-  Yes 0 - Thick smear, 

Modified 

Knott’s 

technique 

Bobade et al., 

1981 

2 

7 1985 Nsukka-

Southeast  

200 0 1.5 2.5 0  Wet mount, 

Buffy coat 

Modified 

Knott’s 

technique, 

autopsy 

Uche 

&Odunze, 

1988 

 

2 

8 1991 Nsukka 

Southeast 

Case 

report 

0 yes 0 0 0 Morphology of 

microfilariae 

and adult worm  

Kamalu, 1991 22 

9 1995-1996 Zaria-

Northwest 

NA 2.5 8.9 0 0 4.4 Blood smear Anyanwu et 

al., 1996 

4 

10 2011 Ibadan-

Southwest 

1-Case 

report  

Yes 0 0 0 0 Blood smear Ajadi et al., 

2011 

0 

11 2012 Zaria-

Northwest 

317 15.1 0 0 0  Modified 

Knott’s 

technique 

Abah, 2015 0 

12 2015-2016 Makurdi-

Northcentral 

186 1.6 0 0 0 0.5 Wet mount, 

Buffy coat 

Modified 

Knott’s 

technique 

Ogbaje & 

Danjuma, 2016 

 

0 

13 2016 Nsukka-

Southeast 

119 3.4 0 0 0 0 Wet mount, 

buffy coat, 

autopsy 

Ugochuckwu 

et al., 2016 

0 

 



Nigerian Veterinary Journal 41(3). 2020                      Kamani and Gonzlez-Miguel. 

 

248 

 

 

 

 

 

 
Fig 2 Map of Nigeria, West Africa showing reported prevalence of canine filarioids (c.r.= case report) 

 

knowledge and available information on 

canine filarioids globally with the view to 

determining predominant species reported in 

this country and their geographical spread.  

Nelson, (1966) observed earlier that it was 

common in veterinary practice to assume 

that dogs with microfilariae in their blood 

were infected with D. immitis which has led 

to great deal of confusion with other 

harmless species. Thus, researchers should 

guard against the assumption that every 

motile, thread-like slender organism or 

every microfilaria seen in the blood of dogs 

is indeed D. immitis. 

 

 

Knowledge Gaps 

From the forgoing, there is no doubt that 

there have been modest efforts from the 

Nigerian research community to determine 

the species and prevalence of canine 

filarioids over the last four decades. 

However, the epidemiology of the disease 

still remains largely unknown due to some 

intrinsic and extrinsic limiting factors in the 

Nigerian research landscape. This may be 

attributed to poor funding of research, 

improper research design, diagnostic 

approach, lack of specialized facilities and 

trained personnel. Drawing hasty 

conclusions may partly be responsible for 

the present state of knowledge. 



Nigerian Veterinary Journal 41(3). 2020                      Kamani and Gonzlez-Miguel. 

 

249 

 

Unfortunately, this has led to a quantity of 

publication of preliminary unauthenticated 

results serving as “dangerous references” 

thereby misleading the international research 

community (Otranto, 2015). Therefore, 

researchers should endeavor to exercise 

restraint and guard against releasing 

preliminary unverified results until they are 

conclusively verified in line with set 

guidelines before releasing such to the larger 

research community (Uilenberg et al., 

2018). 

It should be borne in mind that 

accurate diagnosis is pivotal to the treatment 

and prevention of parasite infections. 

Therefore, diagnostic techniques should be 

chosen on the basis of what information is 

needed as well as their sensitivity and 

specificity (Otranto, 2015). Thus far, no 

study of canine filarioids in Nigeria had 

employed any molecular method or other 

advanced techniques in addition to the 

classical methods, in order to accurately 

speciate the parasite and authenticate the 

results.  

Reading through the reports, it was 

observed that the earlier authors were more 

circumspect and sought expert opinion 

where possible before arriving at final 

diagnosis. Sometimes they left their 

diagnosis at the genera level, or simply refer 

to the microfilariae as ‘unidentified’. Not so 

the latter authors who gave definitive 

speciation without consideration to the 

limitations of the diagnostic approaches 

used or to set guidelines. Equally, the earlier 

reports were made when molecular 

diagnostic methods were not available or at 

their infancy hence the authors relied on the 

readily available techniques then. It would 

seem fortunate for the latter authors to take 

advantage of the current advances in 

molecular techniques and availability of 

avenues for collaborations in order to 

validate their findings.  

 

 

The Way Forward 

As it stands there exists a lacuna and further 

work is needed to determine the real 

identities and true prevalence of canine 

filarioids present in Nigeria. Future studies 

should take cognizance of the established 

guideline for the laboratory diagnosis of 

canine filarioids (Genchi et al., 2007) such 

that information generated can update or 

bridge knowledge gaps in this field. The 

One Health initiative is one platform where 

multidisciplinary approach could be taken to 

address this need. Therefore, a well-

designed large scale survey targeting the 

definitive host, reservoirs and vectors using 

at least two diagnostic methods of high 

sensitivity and specificity including PCR 

and sequencing approach is worth 

consideration (Mar et al., 2002; Bain et al., 

2008; Latrofa et al., 2012b). To this end, 

zoologists, veterinarians, epidemiologists, 

physicians and environmentalists should 

come together to elucidate the epidemiology 

of canine filariosis in Nigeria. 

 

CONCLUSION 

The myriad of challenges in the Nigerian 

research arena notwithstanding, exercising 

restrain and caution through collaboration 

and seeking expert opinion before 
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publishing research findings is desirable to 

avoid misleading the research community. 

As it currently stands, the species of filarioid 

worms infecting dogs in Nigeria and their 

true prevalence are subject to debate. A 

comprehensive survey using at least two 

sensitive diagnostic approaches is needed to 

unravel the epidemiology of canine 

filarioids in Nigeria. The One Health 

platform is a good option to achieve this. 

 

 

REFERENCES  

ABAH, H.O. (2015). Prevalence of 

Dirofilaria imitis in dogs in Zaria. 

MSc Thesis Ahmadu Bello 

University Zaria, Nigeria. Accessed 

online at kubani.abu.edu.ng on 20th 

December 2017.  

AJADI, R.A., OMOBOWALE, T.O., 

IGADO, O.O., ADEJINMI, J.O., 

ADEDOKUN, O.A and 

NOTTIDGE, H.O. (2011). 

Dirofilaria immitis infection in a 

three-year-old Doberman. Folia Vet., 

55: 103–106.  

ANYANWU, I.N., UMOH, J.U., 

OGBOGU, V.C., ESSIEN, E.S., 

GALADIMA, M., ADAWA, D.A.Y. 

and HASSAN, A.Z. (1996). Canine 

filariasis in Zaria, Nigeria. African J. 

Med. and Med. Sci., 25: 323–326. 

ANYANWU, I.N., AGBEDE, R.I.S., 

AJANUSI, OJ., UMOH, J.U and 

IBRAHIM, N.D.G. (2000). The 

incrimination of Aedes (Stegomyia) 

aegypti as the vector of Dirofilaria 

repens in Nigeria. Vet. Parasitol., 

92:319–327. 

BAIN, O., CASIRAGHI, M., MARTIN, C 

and UNI, S. (2008). The Nematoda 

Filarioidea: critical analysis linking 

molecular and traditional 

approaches. Parasite, 15: 342–348. 

BOBADE, P.A., OJEBUOBOH, P.B and 

AKINBOADE, O. (1981). A case of 

canine filariasis due to Dipetalonema 

reconditum (Grassi 1889) in Nigeria. 

J. Small Anim. Pract., 22 (4): 201–

206. 

BOLIO, M.E., MONTES, A.M., 

GUTIERREZ, C., ALONSO, F.D., 

BERNAL, L.J., SAURI, C.H and 

RODRÍGUEZ-VIVAS, R.I (2002). 

Hallazgos clínicos en perros 

parasitados por Dipetalonema 

dracunculoides. Arch. de Med. Vet., 

34 : 283–286.  

 

CIOCAN, R., DARABUS, G., and IGNA, 

V. (2010). Morphometric study of 

microfilariae of Dirofilaria spp. on 

dogs. Bulletin of University of 

Agricultural Sciences and Veterinary 

Medicine Cluj-Napoca. Vet. Med., 

67: 45–49. 

COLWELL, D.D., DANTAS-TORRES, F., 

OTRANTO, D. (2011). Vector-borne 

parasitic zoonoses: emerging 

scenarios and new perspectives. Vet. 

Parasitol., 182: 14-21. 

EBERHARD, M.L. (1980). Dipetalonema 

(Cercopithifilaria) kenyensis subgen. 

et sp. n. (Nematoda: Filarioidea) 



Nigerian Veterinary Journal 41(3). 2020                      Kamani and Gonzlez-Miguel. 

 

251 

 

from African baboons, Papio anubis. 

The J. Parasitol., 66: 551–554.  

ENGELMANN, A.M., SCHAFER, A.S., 

LHAMAS, C.L., DORNELLES, 

G.L., CARGNELUTTI, J.F., 

RAMOS, R.A.N., MONTEIRO, S.G. 

and ANDRADE, C.M. (2018). 

Morphological and molecular 

identification of Acanthocheilonema 

reconditum in a canine. Comp. Clin. 

Pathol., 1–4: 

https://doi.org/10.1007/s00580-018-

2859-2. 

FARNELL, D.R. and FAULKNER, D.R. 

(1978). Prepatent period of 

Dipetalonema reconditum in 

experimentally-infected dogs. J. 

Parasitol., 64: 565–567. 

GENCHI, C., KRAMER, L.H., PRIETO, G. 

(2001). Epidemiology of canine and 

feline dirofilariasis: a global view, p 

121–134. In Simón F, Genchi C (ed), 

Heartworm infection in humans and 

animals. Ediciones Universidad de 

Salamanca, Salamanca, Spain. 

GENCHI, C., VENCO, L. and GENCHI, M. 

(2007). Guidelines for the laboratory 

diagnosis of canine and feline 

Dirofilaria infections. In: Dirofilaria 

immitis and D. repens in dogs and 

cats and human infections (Genchi 

C., Rinaldi L., Cringoli G E, 

Rolando (Eds.), Naples. pp. 137–

143. 

HUYNH, T., THEAN, J. and MAINI, R. 

(2001). Dipetalonema reconditum in 

the human eye. The British J. 

Ophthalmol., 85: 1391. 

IDOWU, L., OKON, E.D. and DIPEOLU, 

O.O. (1977). A three year analysis of 

parasitic diseases of dogs and cats in 

Ibadan. Bull. Anim. Hlth. Prod. Afr., 

25: 166–170. 

IRWIN, P.J. and JEFFERIES, R. (2004). 

Arthropod-transmitted diseases of 

companion animals in Southeast 

Asia. Trends Parasitol., 20: 27–34.  

KAMALU, B.P. (1986). Canine filariasis in 

southeastern Nigeria. Bull. Anim. 

Hlth. Prod. Afr., 34: 203–205. 

KAMALU, B.P. (1991). Canine filariasis 

caused by Dirofilaria repens in 

southeastern Nigeria. Vet. Parasitol., 

40: 335–338. 

LATROFA, M.S., WEIGL, S., DANTAS-

TORRES, F., ANNOSCIA, G., 

TRAVERSA, D., BRIANTI, E., 

OTRANTO, D. (2012a). A multiplex 

PCR for the simultaneous detection 

of species of filarioids infesting 

dogs. Acta Trop., 122: 150–154. 

LATROFA, M.S., MONTARSI, F., 

CIOCCHETTA, S., ANNOSCIA, 

G., DANTAS-TORRES, F., 

RAVAGNAN, S., CAPELLI, G., 

OTRANTO, D. (2012b). Molecular 

xenomonitoring of Dirofilaria 

immitis and Dirofilaria repens in 

mosquitoes from north-eastern Italy 

by real-time PCR coupled with 

melting curve analysis. Parasit. 

Vectors, 5 : 76. doi: 10.1186/1756-

3305-5-76 

LEGER, A. (1911). Filaire à embryons 

sanguicoles de l’Hyaena crocuta 

Erxleben. Bulletin 



Nigerian Veterinary Journal 41(3). 2020                      Kamani and Gonzlez-Miguel. 

 

252 

 

de la Sociétè de Pathologie Exotique, 

4 : 629–631. 

MAGNIS, J., LORENTZ, S., GUARDONE, 

L., GRIMM, F., MAGI, M., 

NAUCKE, T.J. and DEPLAZES, P. 

(2013). Morphometric analyses of 

canine blood microfilariae isolated 

by the Knott’s test enables 

Dirofilaria immitis and D. repens 

species-specific and 

Acanthocheilonema (syn. 

Dipetalonema) genus-specific 

diagnosis. Parasit. Vectors, 6:48. 

MAR, P.H., YANG, I.C., CHANG, G.N. 

and FEI, A.C.Y. (2002). Specific 

polymerase chain reaction for 

differential diagnosis of Dirofilaria 

immitis and Dipetalonema 

reconditum using primers derived 

from internal transcribed spacer 

region 2 (ITS2). Vet. Parasitol., 106: 

243–252. 

MARCONCINI, A., MAGI, M., 

MACCHIONI, G. and SASSETTI, 

M. (1996). Filariosis in foxes in 

Italy. Vet. Res. Comm., 20: 316–319. 

MARCOS, R., PEREIRA, C., MAIA, J.P., 

SANTOS, M., LUZZAGO, C., 

LAUZI, S., GENCHI, C., 

FAUSTINO, A. and PUENTE-

PAYO, P. (2017). The occurrence of 

the filarial nematode Dirofilaria 

repens in canine hosts from Maio 

Island, Cape Verde. J. Helminthol., 

91(1): 87–90.  

MCCALL, J.W., GENCHI, C., KRAMER, 

L.H., GUERRERO, J. and VENCO, 

L. (2008). Heartworm disease in 

animals and humans. Adv. Parasitol., 

66: 193–285. 

MOODLEY, K., GOVIND, C.N., PEER, 

A.K.C., VAN DER WESTHUIZEN, 

M., PARBHOO, D., SUN, L.M., DU 

PLESSIS, D.C. and FREAN, J.A. 

(2015). First detection of human 

dirofilariasis in South Africa. Infect. 

Dis. Rep., 7(1): 5726. 

doi.10.4081/idr.2015.5726 

MUKENDI, J.P., KIMBITA, E., 

MBANZULU, K.M., MAINDO, 

P.P., MISINZO, G. (2016). 

Morphological and molecular 

detection of canine dirofilarial 

species of veterinary and medical 

importance in Morogoro 

municipality, Tanzania. Vet. 

Parasitol., 220: 1–3. 

NELSON, C.T., MCCALL, J.W., RUBIN, 

S.B., BUZHARDT, L.F., DORION, 

D.W., GRAHAM, W., 

LONGHOFER, S.L., GUERRERO, 

J., ROBERTSON-PLOUCH, C. and 

PAUL, A. (2005). 2005 Guidelines 

for the diagnosis, prevention and 

management of heartworm 

(Dirofilaria immitis) infection in 

dogs. Vet. Parasitol., 133: 255–266. 

NELSON, G.S. (1962). Dipetalonema 

reconditum (Grassi, 1889) from the 

dog with a note on its development 

in the flea, Ctenocephalides felis and 

the louse, Heterodoxus spiniger. J. 

Helminthol., 36: 297–308.  



Nigerian Veterinary Journal 41(3). 2020                      Kamani and Gonzlez-Miguel. 

 

253 

 

NELSON, G.S. (1966). The pathology of 

filarial infections. Helminthol. 

Abstr., 35: 311–336.  

NELSON, G.S., HEISCH, R.B. and 

FURLONG, M. (1962). Studies in 

filariasis in East Africa II. Filarial 

infections in man, animals and 

mosquitoes on the Kenya coast. 

Trans. R. Soc. Trop. Med. Hyg., 56: 

202–217. 

ODUYE, O.O. and DIPEOLU, O.O. (1976). 

Blood parasites of dogs in Ibadan. J. 

Small Anim. Pract., 17: 331–337. 

OGBAJE, C.I. and DANJUMA, A . (2016). 

Prevalence and risk factors 

associated with Dirofilaria immitis 

infection in dogs in Makurdi, Benue 

State, Nigeria. J. Adv. Vet. Anim. 

Res., 3 (4): 338–344. 

ORIHEL, T.C. and EBERHARD, M.L. 

(1998). Zoonotic filariasis. Clin. 

Microbiol. Rev., 11: 366–381.  

OTRANTO, D. (2015). Diagnostic 

challenges and the unwritten stories 

of dog and cat parasites. Vet. 

Parasitol., 212: 54–61. 

doi.org/10.1016/j.vetpar.2015.06.002 

OTRANTO, D. and DEPLAZES, P (2019). 

Zoonotic nematodes of wild 

carnivores IJP: Parasit.and Wildlife. 

https://doi.org/10.1016/j.ijppaw.2018

.12.011 

OTRANTO, D. and EBERHARD, M.L. 

(2011). Zoonotic helminths affecting 

the human eye. Parasit. Vectors, 4: 

41.  

OTRANTO, D., SAKRU, N., TESTINI, G., 

GÜRLÜ, V.P., YAKAR, K., LIA, 

R.P., DANTAS-TORRES, F. and 

BAIN, O. (2011). First evidence of 

human zoonotic infection by 

Onchocerca lupi (Spirurida, 

Onchocercidae). Am. J. Trop. Med. 

Hyg., 84: 55–58. 

OTRANTO, D., DANTAS-TORRES, F., 

BRIANTI, E., TRAVERSA, D., 

PETRIĆ, D., GENCHI, C. and 

CAPELLI, G. (2013). Vector-borne 

helminths of dogs and humans in 

Europe. Parasit. Vectors, 16: 6–16. 

OTRANTO, D., DANTAS-TORRES, F., 

MIHALCA, A.D., TRAUB, R.J., 

LAPPIN, M., BANETH, G. (2017). 

Zoonotic parasites of sheltered and 

stray dogs in the era of the global 

economic and political crisis. Trends 

Parasitol., 33(10): 813–825. doi: 

10.1016/j.pt.2017.05.013. 

PAMPIGLIONE, S. and RIVASI, F. (2000). 

Human dirofilariasis due to 

Dirofilaria (Nochtiella) repens: an 

update of world literature from 1995 

to 2000. Parassitologia, 42: 231–

254.  

PAMPIGLIONE, S. and RIVASI, F. (2001). 

Dirofilariasis, In: The encyclopedia 

of arthropod transmitted infections, 

edited by M.W. Service. 

Wallingford: CABI Publishing: 143–

150. 

Pampiglione S & Rivasi F. (2007). Human 

dirofilariasis due to Dirofilaria 

(Nochtiella) repens: an update of 

world literature from 1995 to 2000. 

In: Mappe Parassitologiche, 8 ed G. 

Cringoli: 81–116.  

https://doi.org/10.1016/j.ijppaw.2018.12.011
https://doi.org/10.1016/j.ijppaw.2018.12.011


Nigerian Veterinary Journal 41(3). 2020                      Kamani and Gonzlez-Miguel. 

 

254 

 

PAMPIGLIONE, S., RIVASI, F. 

GUSTINELLI, A. (2009). 

Dirofilarial human cases in the Old 

World, attributed to Dirofilaria 

immitis: a critical analysis. 

Histopathol., 54: 192–204. 

PEREIRA, C., ALMEIDA, C., MALTA, 

M., VILAÇA, R., PAYO-PUENTE, 

P. (2013). First report of Dirofilaria 

immitis in the Republic of Cape 

Verde. Vet. Parasitol., 192: 290–

291. 

PIERCY, S.E. (1951). A note on canine 

filariasis. British Vet. J., 152: 311–314. 

RISHNIW, M., BARR, S.C., SIMPSON, 

K.W., FRONGILLO, M.F., FRANZ, 

M. and DOMINGUEZ ALPIZAR, 

J.L. (2006). Discrimination between 

six species of canine microfilariae by 

a single polymerase chain reaction. 

Vet. Parasitol., 135: 303–314. 

RJEIBI, M.R., ROUATBI, M., 

MABROUK, M., TABIB, I., 

REKIK, M., GHARBI, M. (2017). 

Molecular Study of Dirofilaria 

immitis and Dirofilaria repens in 

Dogs from Tunisia. Transbound. 

Emerg. Dis., 64:1505–1509. 

SABU, L., DEVADA, K. and 

SUBRAMANIAN, H. (2005). 

“Dirofilariosis in dogs and humans 

in Kerala,” Indian. J. Med. Res., 

121:691–693. 

SAIED, W., AMARA, K., 

BOUCHOUCHA, S., KHALED, S., 

MRAD, K., NESSI, M.N., SMIDA, 

M. and BEN GHACHEM, M. 

(2011). An unusual cause of hand 

nodule: peri-tendon dirofilariasis,” 

Chirurgie de la Main, 30: 66–68. 

SCHILLHORN VAN VEEN, T. (1974). 

Filariasis in domestic animals in 

northern Nigeria and its relation to 

human health. In: E.J.I. Soulsby 

(Editor), Parasitic Zoonoses, Clinical 

and Experimental Studies. Academic 

Press, New York: 287–293. 

SCHILLHORN VAN VEEN, T and 

Blotkamp J (1975). Filarial infection 

of dogs in the Zaria area. A 

microfilarial survey. Ann. Trop. Med. 

Parasitol., 69: 517-518. 

SCHWAN, E.V. and DURAND, D.T. 

(2002). Canine filariosis caused by 

Dirofilaria immitis in  

Mozambique: a small survey based 

on the identification of microfilariae. J. 

South African 

 Vet. Assoc., 73: 124-126. 

SCOLES, G.A. and KAMBHAMPATI, S 

(1995). Polymerase chain reaction-

based method for the detection of 

canine heartworm (Filariodea: 

Onchocercidae) in mosquitoes 

(Diptera: Culicoidae) and vertebrate 

hosts. J. Med. Entomol., 32: 864–

869.  

SIMÓN, F., LOPEZ-BELMONTE, J., 

MARCOS-ATXUTEGI, C., 

MORCHON, R. and MARTIN-

PACHO, J.R. (2005). “What is 

happening outside North America 

regarding human dirofilariasis?” Vet. 

Parasitol., 133: 181–189. 

SIMÓN, F., SILES-LUCAS, M., 

MORCHÓN, R., GONZÁLEZ-

MIGUEL, J., MELLADO, I., 



Nigerian Veterinary Journal 41(3). 2020                      Kamani and Gonzlez-Miguel. 

 

255 

 

CARRETÓN, E. and MONTOYA-

ALONSO, J.A. (2012). Human and 

animal dirofilariasis: the emergence 

of a zoonotic mosaic. Clin. 

Microbiol. Rev., 25: 507–544. 

SIMÓN, F., GONZÁLEZ-MIGUEL, J., 

DIOSDADO, A., GÓMEZ, P.J., 

MORCHÓN, R. and KARTASHEV, 

V. (2017). The complexity of 

zoonotic filariasis episystem and its 

consequences: A multidisciplinary 

view. BioMed. Res. Internat., 

6436130. 

TAHIR, D., DAMENE, H., DAVOUST, B., 

PAROLA, P. (2017). First molecular 

detection of Dirofilaria immitis 

(Spirurida: Onchocercidae) infection 

in dogs from Northern Algeria. 

Comp. Immunol., Microbiol. Infect. 

Dis., 51: 66–68.   

TAYLOR, A.E.R. (1960). Studies on the 

microfilariae of Loa loa, Wuchereria 

bancrofti, Brugia malayi, Dirofilaria 

immitis, D. repens and D. aethiops. 

J. Helminthol., 34: 13–26. 

UCHE, U.E. and ODUNZE, B.K (1988). 

Incidence of microfilaria in dogs in 

Southern Nigeria. Revue Élev. Méd. 

vét. Pays tropica, 41: 375–379. 

UGOCHUKWU, C.I.I., OMEKAM, N. and 

UGOCHUKWU, E.I. (2016). 

Incidence of Dirofilaria immitis in 

dogs presented at University of 

Nigeria, Nsukka Veterinary 

Teaching Hospital using wet smear 

and buffy coat techniques. Asian 

Pac. J. Trop. Dis., 6: 627–630. 

UILENBERG, G., JEREMY, G., OLAF, K. 

(2018). Research on Piroplasmorida 

and other tick-borne agents: Are we 

going the right way? TTBDs 

https://doi.org/10.1016/j.ttbdis.2018

.03.005. 

 

 

 

 

 

 

 


