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DUE TO RISING  
TEMPERATURES…
"Parasites that act as disease vectors are 
increasing their activity period throughout 
the year and their geographical range. 
This means that vector-borne diseases are 
appearing in areas previously considered 
risk free, or in endemic areas at times 
when pets are unprotected.

Many of these vector-borne diseases 
are a serious threat to your patients, and 
some pose an important public health risk 
as well. Stay curious, stay vigilant… You 
might have to face these pathogens soon!"

Climate change involves two important 
phenomena in Europe; the first is rising 
temperature, particularly in winter 
months. This means our patients have 
to expect to see corresponding parasite 
exposure and thus a risk of infection, 
even at unexpected times. The second 
phenomenon might be weather extremes, 
such as increased rainfall & flooding. 
Depending on the season this may 
lead, for example, to a significant and 
massive increase in mosquitoes, and 
thus the risk of filarial infections. Dr. Michael Leschnik

Professor at the University of Veterinary Medicine in 
Vienna, Austria.
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KEY  
TAKEAWAYS

  As external parasites increase their distribution and activity 
due to rising temperatures, we are seeing the diseases they 
carry spread.

  These emerging diseases are not always recognised by 
human health services.

  Travel and pet movements may amplify the spread of a 
disease, especially if there is a viable vector already present 
in the area.

  A preventive approach to vector-borne diseases, such as year-
round parasite protection, is preferable to a therapeutic one.

  Vets play a crucial role in educating about the complexities 
of parasite-borne diseases and the need for year-round 
protection.
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DISEASES  
SUMMARY TABLE
DISEASE* (AETIOLOGY) VECTOR (VECTOR SPECIES) POSSIBLE CLINICAL SIGNS

Babesiosis*
(“Big Babesia”, such as B. canis and 
B. vogeli are more pathogenic than 
“small Babesia” e.g. B. vulpes)

Ticks
(Mainly Rhipicephalus sanguineus and 
Dermacentor reticulatus.)

Anaemia, jaundice, swollen lymph 
nodes, fever, haemoglobinuria, 
diarrhoea and epistaxis.

Dirofilariosis*
(Dirofilaria immitis is the causative 
agent of heartworm disease, 
Dirofilaria repens causes cutaneous 
dirofilariosis.)

Mosquitoes
(Aedes, Anopheles, and Culex species 
have vector capacity for dilofilariasis.)

Weakness, breathing difficulties, 
weight loss, cardiorespiratory 
abnormalities and depression.

Leishmaniosis*
(Leishmania infantum is the most 
prevalent in Europe, though other 
Leishmania species are frequently 
imported.)

Sandflies
(Phlebotomus is the only extant 
genus in Europe.)

Alopecia, non-healing skin lesions, 
onychogryphosis, blindness, ulcers 
and renal failure.

Anaplasmosis*
(Domestic cycle: Anaplasma platys. 
Sylvatic cycle: A. phagocytophilum.)

Ticks
(Domestic cycle: Rhipicephalus 
sanguineus. Sylvatic cycle: Ixodes spp.)

Vomiting, diarrhoea, occasional 
seizures and neck pain.

Lyme disease*
(Borrelia burgdorferi)

Ticks
(Mainly Ixodes spp.)

Swollen lymph nodes, acute arthritis, 
heart abnormalities, nervous system 
complications, depression.

Ehrlichiosis*
(Ehrlichia canis)

Ticks
(Mainly Rhipicephalus sanguineus.)

Anaemia, bleeding abnormalities, 
lymph node swelling and lameness.

Rickettsiosis*
(Rickettsia conorii, R. massiliae.)

Ticks
(Mainly Rhipicephalus sanguineus and 
Ixodes spp.)

Muscle pain, facial swelling, 
bleeding.

Bartonellosis**
(Mainly Bartonella henselae.)

Fleas / Ticks
(Ctenocephalides spp. but it has also 
been isolated —though rarely— in 
Ixodes ticks.)

Nervous system inflammation, 
chronic pain, joint swelling.

*Zoonotic Disease
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THE BIG 5 
INTRODUCTION
THE DISEASES
There are dozens of vector-borne diseases 
(VBDs). However, the following are the 
most impactful to animal health: the Big 5.
Most importantly, you might face them 
soon, that is, if you haven’t yet!

In just one small area in the northwest 
of Italy, we have discovered 35 new 
pathogens in wildlife in the last 20 
years, and in some cases, these 
wild hosts can act as a reservoir.

Prof. Ezio Ferroglio
Professor of parasitology and parasitic diseases at Turin 
University.



5DISEASES AND RISING TEMPERATURES

BABESIOSIS (PIROPLASMOSIS)
Babesiosis is the most common vector-borne disease in 
dogs. It is an haemotropic disease that is gaining ground 
in Europe.

(Drehmann et al., 2020; Wright, 2018).

The severity of babesiosis ranges from subclinical infections to widespread 
organ failure and death. The manifestation of disease depends mainly on the 
health status of the dog, and the infecting species.

In recent years, more and more cases of babesiosis in dogs have been reported 
in Europe, and it appears that canine babesiosis is an emerging infectious 
disease. The parasite is transmitted by ticks, and migration of ticks to hither-to 
uninfested geographical areas could explain the increasing incidence of clinical 
cases in Europe.

The clinical presentation of canine babesiosis is diverse and ranges from 
transient anorexia to a complex syndrome in which multiple organ systems 
are affected. Several factors play a role in the development and outcome of the 
infection; these include the abundance of the tick vector, the percentage of ticks 
that are infected, and the Babesia species involved. (Matijatko et al., 2012)

Vector: Ticks

Distribution: Found in all continents 
except Antarctica.

Status: The disease is spreading, 
alongside its vectors, throughout 
Europe.

Pathogen: Babesia spp. (protozoan)

DIROFILARIOSIS
As the range and activity of mosquitoes increase due to 
rising temperatures, so do the incidence and prevalence 
of dirofilarial infections.

(Genchi et al. 2009).

With warmer temperatures, chances for transmission increase significantly. 
Though D. immitis (heartworm) is confined to Southern Europe, imported cases 
are of grave concern, because pets are not routinely screened and heartworm 
can remain asymptomatic until it is too late.

D. repens causes a subcutaneous infestation in people and dogs. It is widespread 
in the Mediterranean Basin, though it has been documented in Northern Europe, 
and its range is expanding. There is the fear among experts that dirofilariases 
could become endemic if there is a viable vector in the area. This causes a 
concern for UK dogs and cats traveling abroad.

Vector: Mosquitoes

Distribution: In Europe, D. immitis is 
mainly found in the south, whereas D. 
repens can be found in many northern 
countries.

Status: D. repens is expanding 
northward and has been documented 
as far north as Finland.

Pathogen: Dirofilaria spp. 
(nematodes)
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LEISHMANIOSIS
Once considered confined 
to the southern parts of 
Europe, leishmaniosis is 
making a push northward.

 (Maroli et al., 2008; Maia & Cardoso, 
2015).

In humans, Leishmania spp. can cause two syndromes, visceral and cutaneous 
leishmaniosis. The visceral form can cause severe systemic disease. 
Leishmaniosis is a zoonosis and dogs are one of the main reservoirs. Because in 
dogs skin and internal organs are simultaneously affected, leishmaniosis is known 
as canine leishmaniosis in this species.

The progression of canine leishmaniosis depends on the dog’s type of immune 
response and immune-mediated mechanisms are responsible for much of the 
pathology in canine leishmaniosis. Signs in the early stages range from lethargy 
to mild skin lesions such as periorbital alopecia. More advanced stages are 
characterized by vasculitis, polyarthritis, eye lesions, glomerolunephritis and 
ultimately nephrotic syndrome (Solano-Gallego et al., 2009).

Cases in Northern and Central Europe are almost always imported from endemic 
regions. However, leishmaniosis has already spread to higher latitudes and 
altitudes in countries like Italy and Spain. In Southern France, new endemic areas 
have emerged, continuous to pre-existing endemic foci (Lachaud et al., 2013). 
This is a concern for UK dogs travelling to Europe, but also we have seen cases in 
the UK (Silvestrini et al., 2016).

Vector: Sandflies

Distribution: A tropical disease 
worldwide, it is endemic in Southern 
Europe.

Reservoir: Still confined to Southern 
Europe, even though cases have been 
imported to other European countries.

Pathogen: Leishmania spp. 
(Protozoan)

Content provider: CDC/ Frank Collins. Photo credit: James Gathany
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LYME DISEASE (BORRELIOSIS)
With fewer freezing days in Europe, ticks are staying 
active for longer, increasing the risk of Lyme disease 
(borreliosis) transmission.

(Gray et al., 2009)

Many pets are caught unprotected because no one thinks to check for ticks 
during the winter months. During this season, many pet owners fail to provide 
parasite protection to their pets.

Most cases are subclinical, with only 5-10% of dogs showing signs. (Armstrong 
et al., 2020). Infected dogs and cats pose minimal threat to man, but do provide 
a means by which infected ticks can be carried into the domestic environment. 
There is also a risk of human infection should ticks be crushed during removal 
from a pet animal and tick salivary gland material be exposed to wounds on the 
hands of an owner. The dog in particular might be employed as a ‘sentinel’ for 
monitoring the risk of human disease in an endemic area (Hamer et al., 2009).

Vector: Ticks

Distribution: Widespread across the 
temperate regions of North America, 
Asia and Europe.

Status: Increasing incidence in 
Central and Northern Europe, more 
data is needed in Southern Europe.

Pathogen: Borrelia burgdorferi 
(spirochetal bacteria)

RICKETTSIAL DISEASES
Rickettsial infections have either a sylvatic cycle or a 
domestic cycle that is maintained in dog populations 
through the brown dog tick.

(Armstrong et al., 2020).

Infected dogs exhibit fever, lethargy and anorexia. More specific signs depend 
on the infecting agent and can range from vasculitis to leukopenia.

Surveys have shown that more than 50% of dogs are seropositive for R. 
conorii in Southern Europe. The prevalence of rickettsial diseases is lower in 
northern countries (10% to 20%), but can also exceed 50% in some regions for 
Anaplasma phagocytophilum (Armstrong et al., 2020).

A decade-long surveillance study in Germany detected almost double the rate 
of ticks infected with Rickettsia spp., which places both dogs and people at a 
higher risk (Blazejak et al. 2017).

Vector: Ticks

Distribution: Worldwide. Rickettsial 
diseases are spreading in Europe.

Status: Increasing incidence in 
Central and Northern Europe, more 
data is needed in the south.

Pathogens: Rickettsia spp., Anaplasma 
spp., and Ehrlichia spp. 
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Dr. Sergey Konyaev
A parasitology specialist at the Institute of Systematics and 
Ecology of Animals in Novosibirsk.

When we performed molecular genetic 
testing of ticks in Russia, the main 
discovery was that approximately every 
fourth tick carries some infection. In 
addition to Babesia, Borrelia was also 
found to be widespread. Most people 
do not think about the danger of ticks.



9DISEASES AND RISING TEMPERATURES

REFERENCES

1. Armstrong, R., Skayback, K., & Humlen, A. (Eds.). (2020). Canine Vector Borne Diseases. MSD Animal Health.

2. Blazejak, K., Janecek, E., & Strube, C. (2017). A 10-year surveillance of Rickettsiales (Rickettsia spp. and Anaplasma phagocytophilum) in the city of 
Hanover, Germany, reveals Rickettsia spp. as emerging pathogens in ticks. Parasites & Vectors, 10(1), 1-10. https://doi.org/10.1186/s13071-017-2537-2

3. Cook, S., English, K., & Humm, K. R. (2016). Autochthonous babesiosis in the United Kingdom. Journal of Small Animal Practice, 57(6), 332-332. http://
dx.doi.org/10.1111/jsap.12487

4. Drehmann, M., Springer, A., Lindau, A., Fachet, K., Mai, S., Thoma, D., … & Strube, C. (2020). The spatial distribution of Dermacentor ticks (Ixodidae) in 
Germany—Evidence of a continuing spread of Dermacentor reticulatus. Frontiers in veterinary science, 7, 661. https://doi.org/10.3389/fvets.2020.578220

5. Genchi, C., Rinaldi, L., Mortarino, M., Genchi, M., & Cringoli, G. (2009). Climate and Dirofilaria infection in Europe. Veterinary parasitology, 163(4), 286-
292. https://doi.org/10.1016/j.vetpar.2009.03.026

6. Hamer SA, Tsao JI, Walker ED, Mansfield LS, Foster ES, Hickling GJ. (2009 Jan). Use of tick surveys and serosurveys to evaluate pet dogs as a sentinel 
species for emerging Lyme disease. Am J Vet Res; 70(1):49-56. doi: 10.2460/ajvr.70.1.49. PMID: 19119948.

7. Lachaud, L., Dedet, J. P., Marty, P., Faraut, F., Buffet, P., Gangneux, J. P., … & Working Group for the Notification of Human Leishmanioses in 
France. (2013). Surveillance of leishmaniases in France, 1999 to 2012. Eurosurveillance, 18(29), 20534. https://www.eurosurveillance.org/
content/10.2807/1560-7917.ES2013.18.28.20534

8. Maia, C., & Cardoso, L. (2015). Spread of Leishmania infantum in Europe with dog travelling. Veterinary parasitology, 213(1-2), 2-11. https://doi.
org/10.1016/j.vetpar.2015.05.003

9. Maroli, M., Rossi, L., Baldelli, R., Capelli, G., Ferroglio, E., Genchi, C., … & Gradoni, L. (2008). The northward spread of leishmaniasis in Italy: evidence from 
retrospective and ongoing studies on the canine reservoir and phlebotomine vectors. Tropical Medicine & International Health, 13(2), 256-264. https://
onlinelibrary.wiley.com/doi/full/10.1111/j.1365-3156.2007.01998.x

10. Matjila, T. P., Nijhof, A. M., Taoufik, A., Houwers, D., Teske, E., Penzhorn, B. L., … & Jongejan, F. (2005). Autochthonous canine babesiosis in The 
Netherlands. Veterinary parasitology, 131(1-2), 23-29.

11. Matijatko, V., Torti, M. and Schetters, T. (2012). Canine babesiosis in Europe: how many diseases?. Trends in Parasitology, 28(3), pp.99-105.

12. Mierzejewska, E. J., Estrada-Peña, A., Alsarraf, M., Kowalec, M., & Bajer, A. (2016). Mapping of Dermacentor reticulatus expansion in Poland in 
2012–2014. Ticks and tick-borne diseases, 7(1), 94-106.

13. Silvestrini, P., Batchelor, D. , Allenspach, K., Maunder, C., Seth, M., Mas, A. , Hill, T., Serrano, G., Roura, X., Planellas, M., German, A.J., Pastor, J. (2016), 
Clinical leishmaniasis in dogs living in the UK. J Small Anim Pract. 57(9):453-8. https://pubmed.ncbi.nlm.nih.gov/27251904/

14. Solano-Gallego, L., Koutinas, A., Miró, G., Cardoso, L., Pennisi, M. G., Ferrer, L., … & Baneth, G. (2009). Directions for the diagnosis, clinical staging, 
treatment and prevention of canine leishmaniosis. Veterinary parasitology, 165(1-2), 1-18. https://doi.org/10.1016/j.vetpar.2009.05.022.

15. Wright, I. (2018), Babesiosis in Essex, UK: monitoring and learning lessons from a novel disease outbreak. Parasites & Vectors 11, 132. https://
parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-018-2718-7






