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 Vector-borne diseases (VBDs) represent a threat 

to global public health. They are transmitted by ar-

thropod vectors (mainly ticks and mosquitoes) and 

have been responsible for significant human morbidity 

and mortality throughout the world. According to the 

World Health Organization, the VBDs account collec-

tively for more than 1.5 million human deaths per year 

(WHO, 2004). Over the past three decades, an unpre-

cedented change in the status of VBDs in Europe has 

occurred. Previously controlled VBDs have resurged or 

(re)-emerged in new geographic locations: malaria 

has re-emerged in Greece: West Nile virus; dirofilario-

sis, rickettsioses, or other vector-borne parasitic di-

seases have emerged throughout parts of Eastern Eu-

rope. Therefore, (re)-emerging VBDs in many geogra-

phical regions are an important issue in global health, 

posing new challenges for public health and causing 

economic problems that involve humans, livestock, 

companion animals, and wild life. In this paper will be 

reviewed and highlighted, without being exhaustiv, 

the risks for the main (re)-emerging tick-borne di-

seases, with emphasize on Romania. 

Ticks, obligatory hematophagous parasitic ar-

thropods spread across all continents, are considered 

the most important vectors for infectious diseases in 

Europe. They transmit a wide range of pathogens (vi-

ruses, spirochetes,rickettsiae, protozoa s.a.), of which 

a significant number are currently causing (re)-emer-

ging tick-borne diseases (TBDs) in Europe and/or ma-

ny parts of the world. Romania is a country with vari-

ous forms of relief and agro-geo-climatic particulari-

ties which offer many favorable biotopes for tick popu-

lations. Accordingly, there is a very diverse tick fauna, 

with over 25 tick species recorded over the time in 

Romania. Of them, Ixodes ricinus (the most prevalent) 

and Dermacentor marginatus (the most abundant) 

are reported as the most spread species in Romania. 

Other species, such as Dermacentor reticulatus, Hya-

lomma marginatum, Rhipicephalus bursa, Rhipice-

 Bolile transmise de vectori (VBD) reprezintă o 

amenințare la adresa sănătății publice globale. Aces-

tea sunt transmise de artropode-vectori (în principal 

căpușe, țânțari) și sunt responsabile de morbiditate și 

mortalitate semnificativă la om în întreaga lume, fiind 

responsabile, potrivit Organizației Mondiale a Sănă-

tății, de peste 1,5 milioane de decese umane pe an 

(OMS, 2004). În ultimele trei decenii, s-a produs o 

schimbare fără precedent a statusului VBD în Europa. 

Unele VBD eradicate anterior sunt actualment (re)-

emergente în unele regiuni geografice, așa cum sunt: 

malaria, care a reapărut în Grecia, virusul West Nile, 

dirofilarioza, rickettsioze sau alte boli parazitare vec-

toriale, emergente în diferite părți ale Europei de Est. 

Prin urmare, VBD (re)-emergente în multe regiuni ge-

ografice, reprezintă o problemă importantă pentru să-

nătatea globală, punând noi provocări pentru sănăta-

tea publică și producând probleme economice care im-

plică populația umană, animalele de interes economic, 

animalele de companie și animalele sălbatice. 

În această lucrare vor fi evidențiate (fără a fi exha-

ustiv) riscurile pentru principalii agenți patogeni 

(re)-emergenți transmiși de căpușe, în special pen-

tru România.

Căpuşele, artropode hematofage parazite obliga-

toriu cu largă răspândire pe mapamond, sunt conside-

rate cei mai importanţi vectori în Europa. Ele transmit 

a gamă largă de agenţi patogeni (virusuri, spirochete, 

rickettsii, protozoare s.a.), dintre care un număr sem-

nificativ reprezintă agenţi etiologici ai multor boli 

emergente în Europa şi/sau diferite regiuni ale lumii. 

România prezintă forme de relief variate şi condiţii 

agro-geo-climatice care oferă multiple biotopuri favo-

rabile populaţiilor de căpuşe. Astfel, există o faună bo-

gată și foarte diversă de căpușe, cu până la 25 de specii 

identificate de-a lungul timpului.Dintre acestea, Ixodes 

ricinus (cea mai prevalentă) și Dermacentor margina-

tus (cea mai abundentă) sunt cele mai răspândite spe-

cii în România. Alte specii, cum ar fi Dermacentor reti-

culatus, Hyalomma marginatum, Rhipicephalus bursa, 

Rhipicephalus sanguineus, Haemaphysalis spp., Boo-

philus spp. au fost de asemenea raportate, de regulă pe 

arii mai restrânse, în principal în zonele sudice ale țării, 

în funcție de exigențele manifestate pentru diverși fac-
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Vector-borne diseases (VBDs) represent a 

threat to global public health, as well as in farm ani-

mals and companion animals. VBDs are transmitted 

by arthropod vectors (mainly ticks and mosquitoes) 

and have been responsible for significant human mor-

bidity and mortality throughout the world. According 

to the World Health Organization, the VBDs collec-

tively account for more than 1.5 million human deaths 

per year (WHO, 2004). Over the past three decades, 

an unprecedented change in the status of VBDs in Eu-

rope has occurred.Previously controlled VBDs have re-

surged or (re)-emerged in new geographic locations: 

malaria has re-emerged in Greece, and West Nile vi-

rus, dirofilariosis, or other vector-borne parasitic di-

seases have emerged throughout parts of Eastern Eu-

rope (Genchi et al., 2009; Otranto et al., 2009). There-

fore, (re)-emerging VBDs in many geographical re-

gions are an important issue in global health, posing 

new challenges for public health and causing economic 

problems that involve humans, livestock, companion 

animals and wild life. 

It is well known that many factors are responsible 

in the increased risks for VBDs, such as climate chan-

ges, changes in land use and the environment, impact 

on vector distribution.Of these factors, climate change 

is recognized to be a major environmental driver influ-

phalus sanguineus, Haemaphysalis spp., Boophilus 

spp. are reported in lower abundance and mainly in 

southern areas or isolated areas of Romania, accor-

ding to their ecological requirements. In recent years, 

there has been a marked increase in tick population 

abundance in different regions of the country, and sub-

sequently it is very likely that risks of TBDs of rele-

vance for the both animal and human health to in-

crease equally. Many of the emerging causative agents 

of TBDs in Europe have been also recently reported in 

Romania, in different studies. Overall, several species 

of the Spotted fever group (SFG) rickettsiae have been 

molecularly detected in Romanian ticks, such as: Ri-

ckettsia monacensis and R. helvetica in I. ricinus, R. 

slovaca and R. raoultii in D. marginatus and D. reticu-

latus ticks, R. conorii in R. sanguineus s.l. ticks. 

All of the above mentioned rickettsiae have been 

associated with human diseases, some of them al-

ready reported also in Romania. Anaplasma phagoci-

tophylum, which is also regarded as an emerging 

human tick-borne pathogen with a growing concern, 

have been identified in ticks collected from animals 

(cattle, horses), humans, and questing ticks, high-

lithing the need for increasing awareness on risk for 

the human health. Other emerging pathogens, inclu-

ding Borrelia miyamotoi, "Candidatus Neoehrlichia 

mikurensis," and protozoans (Babesia microti) have 

also been detected in Romanian ticks. Apart of zoono-

tic emerging tick-borne pathogens, other pathogens 

that infect animals have been also reported, such as 

Babesia canis, B. vogeli, B. occultans, Theileria equi, 

T.orientalis/sergenti/buffeli-group, or Ehrlichia canis, 

being of veterinary importance. 

All these findings emphasize very diverse tick-

borne pathogens at the domestic/wild host-tick inter-

face in Romania, including emerging zoonotic agents, 

with high potential risks for the public health. 

Keywords: vector-borne diseases, 

ticks, risks, Romania

tori ecologici. În ultimii ani, s-a constatat o creștere a 

abundenței populațiilor de căpușe în diferite regiuni ale 

României și în consecință este foarte probabil ca ris-

curile transmiterii de boli de către căpușe la animale și 

om să crească în egală măsură. 

Mulți dintre agenții etiologici ai bolilor transmise 

de căpușe, boli emergente în Europa, au fost recent ra-

portați și în România, în diferite studii. Astfel, specii de 

rickettsii din grupul numit Spotted fever group (SFG) 

(agenți etiologici ai febrei pătate) au fost detectate 

molecular în căpușe din România, cum ar fi: Rickettsia 

monacensis și R. helvetica în I. ricinus, R. slovaca și R. 

raoultii în D. marginatus și D. reticulatus, R. conorii în 

R. sanguineus sensu lato. 

Toate aceste rickettsii menționate sunt asociate cu 

boli la om, unele dintre ele deja semnalate și în Româ-

nia. Anaplasma phagocitophylum, care este de ase-

menea considerat patogen emergent, cu risc zoonotic, 

a fost identificat în căpușe colectate de la om, animale 

(bovine, cai), sau căpușe din mediu, evidențiind nece-

sitatea creșterii gradului de cunoaștere și conștienti-

zare asupra riscurilor pentru sănătatea publică. Alți 

agenți patogeni emergenți, incluzând Borrelia miya-

motoi, "Candidatus Neoehrlichia mikurensis", unele 

protozoare (Babesia microti), au fost de asemenea de-

tectate în căpușe din România. Pe lângă patogeni e-

mergenți cu risc zoonotic, au mai fost de asemenea 

identificați și patogeni cu importanță pentru sănătatea 

animalelor cum ar fi, Babesia canis, B. vogeli, B. occu-

tans,Theileria equi, T.orientalis/sergenti/buffeli-group, 

sau Ehrlichia canis s.a. 

Toate aceste date evidențiază diversitatea de 

agenți patogeni identificați în diversele specii de căpu-

șe din România, inclusiv patogeni emergenți cu poten-

țial zoonotic, și în consecință cu risc crescut pentru să-

nătatea publică. 

Cuvinte cheie: boli transmise de vectori, 

căpuşe, factori de risc, România



10                                                                                                                                                                             Rev Rom Med Vet (2017) 27 | 2

encing the epidemiology of VBDs, especially because 

arthropods are ectothermal and the extrinsic incuba-

tion of pathogens is widely temperature dependent 

(Paz and Semenza, 2015). Climate change may ex-

plain: the increase of density of arthropod vector po-

pulations in certain areas, but also of their hosts; 

changes in periods of activity and variations in geo-

graphical distribution (Gary et al., 2009). However, 

near by climatic and environmental changes, also in-

creasing travel and expansion of vector distribution, 

are likely to raise the risks of pathogen transmission. It 

is recognized that increased globalisation, with inter-

continental air travel and global shipping transport 

creat new opportunities for invasive vectors and pa-

thogens (Semenza, 2015), facilitating the introduc-

tion, establishment and thereafter, in certain condi-

tions the spread of invasive pathogens to novel geo-

graphic destinations, such as Aedes aegypti (a vector 

of dengue, chikungunya virus, yellow fever), or Culex 

pipiens (vector of West Nile virus) (Kilpatrick and Ran-

dolph, 2012).

In this paper will be reviewed and highlighted, 

without being exhaustiv, the risks for the main (re)-

emerging tick-borne diseases (TBDs), with em-

phasize on Romania.

Ticks (Acari: Ixodidae) are obligatory hemato-

phagous parasitic arthropods, spread across all conti-

nents of the world, from the sub-Arctic to the Equator. 

They are considered the most important vectors for 

VBDs in Europe, and the second after the mosquitoes, 

worldwide (Parola and Raoult, 2001). Ticks are vectors 

for a wide range of pathogens (viruses, spirochetes, 

rickettsiae, protozoa s.a.) (Sonenshine, 1991), and a 

significant number of tick-borne pathogens are the 

causative agents of TBDs currently (re)-emerging in 

Europe and/or many parts of the world (Jongegan and 

Uilenberg, 2004). 

Ticks and TBDs affect animals and human health 

worldwide and are the cause of significant economic 

losses. Currently, approximately 10% of the over 800 

species of ticks known are vectors for a wide range of 

pathogens for domestic animals and humans; they 

have also a direct pathgenic role, due to  their haema-

tophagy, as ectoparasite; therefore, they have a high 

impact also on the world economy (Jongejan et al., 

2004). 

Ticks are the most important vectors for infectious 

diseases in humans and animals in Europe; they trans-

mit the most pathogens among all arthropods (Colwell 

et al., 2011). These diseases are normally maintained 

in stable natural cycles involving ticks, wildlife and / or 

domestic animals, while humans are accidental hosts. 

However, increased travel across the continent, ani-

mal transport, and environmental changes are res-

ponsible for the occurrence or spread of tick-borne 

pathogens in Europe (Dantas - Torres et al., 2012). 

Effective tick control is therefore essential for the mo-

nitoring of emerging human and / or  animal TBDs. 

The development and implementation of mea-

sures for ticks and TBDs control are directly dependent 

on the knowledge of arthropod species and their areas 

of distribution in different geographic areas, the know-

ledge of their eco-biological peculiarities and their role 

in the  epidemiology of TBDs (Gray et al., 2009).

It is well known that global climate warming 

affects the spread of TBDs but climate is not the only 

factor determining the geographic distribution of tick 

species. Other important factors play also important 

role in spreading of TBDs, such as: tick population 

density, abundance and dynamics, the rate of ticks 

infected with pathogens which are important for hu-

mans and animals, frequency of contacts of ticks with 

humans and domestic host-animals (Rizzoli et al., 

2014; Cable et al., 2017). 

Socio-demographic factors, agricultural and wild-

life managements,deforestation, afforestation/reaffo-

restation have major effects on the transformation of 

habitats, leading to affecting the host-ticks interface, 

as well as infection rates (Semenza et al., 2015).

Urbanization is registering increased levels world-

wide; currently, a large proportion of the population of 

the world (more than half) lives in urban areas; even 

more, it is expected that by 2050 to increase as about 

over 70% (Rizzoli et al., 2014). Europe has the highest 

level of urbanization. Urbanization, due to the restric-

tion of natural areas, has dramatically changed the 

composition of wildlife communities, affecting the 

associated tick population. European cities, public 

parks, gardens, peri-urban reacreational areas have 

become habitats of particular importance for ticks. 

Most wildlife frequent occurring in urban and peri-

urban areas can serve as hosts and also reservoirs of 

pathogens transmitted by ticks (Pfäffle et al., 2013). 

In addition, most of these species are species able to 

adapt easily to urban and peri-urban areas and reach 

the population density higher than in natural habitats 

(Uspensky et al., 2014; Földvári et al., 2011).

In many urban areas of Europe, live rodents 

(mice, squirrels, and rats), hedgehogs, birds, lizards, 

and also pet animals (dogs and cats); in peri-urban 

areas, there are also medium and large mammals 
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such as foxes, rabbits, and wild boars, deers, which 

can play a major role as hosts and/or reservoirs of 

pathogens (Rizzoli et al., 2014).

Romania is a country with various forms of relief, 

often with agro-geo-climatic particularities with a zo-

nal or even micro-zonal character - which can by favo-

rable biotopes for tick populations (Ionita, 2004). In 

recent years, there has been a marked increase in tick 

population abundance in different regions of the coun-

try, and subsequently an increase in the intensity and 

extensivity of tick infestations on animals (Mitrea et 

al., 2004; Ionita et al., 2009, 2010). Under these con-

ditions, it is very likely that the risks of TBDs of rele-

vance for the both animal and human health to  in-

crease equally. Accordingly, there is a very diverse tick 

-fauna, with up to 25 tick species recorded over the 

time in Romania (Oprescu, 1949, Feider, 1965, Bades-

cu, 1969, cited in Ionita, 2004;  Mihalca et al., 2012). 

Of them, Ixodes ricinus and Dermacentor marginatus 

are reported as the most spread species in Romania: I. 

ricinus as the most prevalent, and D. marginatus as 

the most abundant (Ionita, 2004: Ionita et al., 2010; 

Mihalca, 2012). Other species, such as Dermacentor 

reticulatus, Hyalomma marginatum, Rhipicephalus 

bursa,Rhipicephalus sanguineus,Haemaphysalis spp., 

Boophilus spp. are reported in lower abundance and 

mainly in southern areas or isolated areas of Romania, 

according to the local agro-geo-climatic characteris-

tics (Mihalca et al., 2012; Ionita et al., 2016). Overall, 

the tick activity in Romania conserved a bimodal 

seasonal pattern, with the highest peak in spring. 

However, some differences within species and origina-

ting area, according to the local geo-climatic parame-

ters' evolution are registered. Furthermore, within 

different tick species, interspecies differences of the 

annual dynamics were registered, such as differences 

in starting of questing activity, and maximal para-

sitism on animals, according to their requirements re-

lated to the humidity, temperature, and/or tip of vege-

tation. The start of tick questing activity is register 

usually earlier in Southern than in the northeastern 

areas, by March; however, there are reports on tick 

presence, even in lower numbers, in the winter 

months. All previous ecological studies on tick popula-

tion dynamics in Romania suggest that the actual 

climate changes registered, with warmer winter and 

hotter summers it is very likely to change the pattern 

of seasonal activity of tick populations in Romania, 

leading to a bulk of the tick population becoming active 

within the cold season of the year, too (Mitrea and 

Ionita, 2004; Ionita et al., 2010).

It well recognized that ticks carry a wide variety of 

pathogens, some of them are intracellularly obligatory 

organisms and/or are impossible to grow in vitro. Mo-

lecular approaches are therefore indispensable for the 

identification of tick-borne diseases. Nonetheless, the 

new, modern, and more sensitive molecular biological 

techniques, are important tools to investigate the risks 

for TBDs (Mitrea, 2002).

In recent years, high prevalence of infected ticks 

with Borrelia burgdorferi sensu lato (the causative 

agent of Lyme diseases) are reported in many urban 

areas of Europe, as well as the presence of tick borne 

encephalitis virus (TBV) (Rizoli et al.,2014).Also, some 

of the tick-borne pathogens, such as several Rickettsia 

spp., Anaplasma phagocytophilum, Borrelia spp., 

Ehrlichia spp. or protozoa species (Babesia microti, B. 

divergens, B. venatorum) have been recognized as 

important emerging agents of human TBDs (Parola et 

al., 2013). 

If until 1974, only four tick-borne rickettsiae were 

recognized, namely R. rickettsii (first described in 

1899, causes Rocky Mountain Spotted Fever; in Ame-

ricas), R. conorii (causes Mediteranean Spotted Fever; 

in Europe, southwest Asia, Africa); R. sibirica (Sibe-

ria), R. australis (Australia), in 1991, further 9 patho-

genic tick-borne ricketsiae being described; currently 

26 Rickettsia species are name validated, within them, 

species with recognized pathogenicity (reviewed in 

Parola et al., 2013).

Many of these (re)-emerging TBDs' causative 

agents in Europe have been also reported in Romania, 

in different studies. Overall, different rickettsial spe-

cies were molecularly detected in Romanian ticks, 

such as: R. monacensis and R. helvetica in I. ricinus 

ticks (Ionita et al., 2013; Paduraru et al., 2012; Matei 

et al., 2017); R. slovaca and R. raoultii in D. margina-

tus (Ionita et al., 2013) and D. reticulatus ticks (Ionita 

et al, 2016); R. conorii in R. sanguineus s.l. ticks 

(Ionita et al., 2016). All of the above mentioned 

rickettsiae have been associated to human diseases. 

R. conorii, the etiologic agent of the Mediterranean 

spotted fever (MSF), is one of the oldest-recognized 

VBDs, its vector being  Rh. sanguineus s.l. - the brown 

dog tick. The MSF is usually endemic in southern 

Europe, with sporadic cases in central or northern 

parts of Europe  (Parola et al., 2009a). In Romania, 

the persistence of natural foci of the MSF has been re-

ported in south-eastern Romania, with sporadic cases, 

according to the ocurrence and dynamics of its vector 

R. sanguineus s.l. (Serban et al., 2009). It is recog-

nized that dogs are sentinels for some TBDs, such as 
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for R. conorii infection or Borrelia burgdorferi (Ortuño 

et al., 2009). Recently, R. sanguineus s.l. tick collected 

form dogs originated from urban area of Bucharest 

was found infected with R. conorii, first report for Ro-

mania (Ionita et al., 2016). 

The high percentage (up to 18%) of D. marginatus 

and D. reticulatus ticks infected with zoontic rickettsial 

species are of major concern for human health in Ro-

mania; both R. raoultii and R. slovaca can cause a 

newly recognized disease called SENLAT (scalp eschar 

and neck lymphadenotpathy after a tick bite) (Angela-

kis et al., 2010), and its prevalence and risks are likely 

underestimated. This is supported also by the very 

recent report of the first human cases of Rickettsia 

massiliae (two cases), Rickettsia slovaca, and of R. 

raoultii (one case each) infections in Romania (Zaharia 

et al., 2016).

Of the other pathogenic bacteria from Order Ri-

ckettsiales, Anaplasma phagocytophilum has also e-

merged as an important zoonotic infection with signi-

ficant veterinary and medical implications. It causes 

human, equine, canine and feline granulocytic ana-

plasmosis, and tick-borne fever in ruminants. Wild un-

gulates and rodents are considered natural reservoirs 

of infection (Woldehiwet, 2010). A. phagocytophilum 

is regarded as an emerging human tick-borne patho-

gen with a growing concern in the Northern Hemis-

phere (Bakken and Dumler 2015). Recent studies 

suggest that multiple strains of A. phagocytophilum 

may be circulating in wild and domestic animal popu-

lations, and these strains may have differential host 

tropisms and pathogenicity. Co-infections with other 

tick-borne pathogens may occur, especially Borrelia 

burgdorferi (Raileanu et al., 2016). In Romania, infec-

ted I. ricinus ticks with A. pahocitophylum have been 

reported in both, ticks collected from animals (cattle, 

horses) (Ionita et al., 2013), humans, and questing 

ticks (Matei et al., 2015, 2017; Kalmar et al., 2016), 

highlithing the need for increasing awareness on risk 

for the human health. 

Members of the causative agent of Lyme disease, 

B. burgdorferi s.l. group (B. afzelii, B. garinii, B. burg-

dorferi s.s., B. valaisiana, B. lusitaniae s.a.) have been 

also molecularly detected in Romanian questing I. 

ricinus ticks (prevalence from 18% to 25.8%) (Coipan 

and Vladimirescu, 2011; Raileanu et al., 2016) and 

ticks collected from animals (2.2%) (horses) (Ionita et 

al., 2013). All the reports provide evidences for the 

presence of Lyme disease causative agent in ticks from 

various regions of Romania, posing risks for human in-

fections in these areas.

Other emerging pathogens, including Borrelia mi-

yamotoi, "Candidatus Neoehrlichia mikurensis," and 

protozoans (Babesia microti) have also been detected 

in Romanian ticks (Kalmar et al., 2016; Ionita et al., 

2013).

Apart of zoonotic (re)-emerging tick-borne patho-

gens reported in this paper, a variety of other tick-

borne pathogens that infect animals have been also 

reported in Romania, such as Babesia canis, B. vogeli 

(Ionita et al., 2012), B. occultans, Theileria equi, Thei-

leria orientalis/sergenti/buffeli -group (Ionita et al., 

2013), Ehrlichia canis (Ionita et al., 2016), being of 

veterinary importance. 

In conclusion, it is obviously that in recent years, 

there is a major concern on TBDs in Europe, not only in 

tropical and subtropical regions, as result of multiple 

factors involved, such as: globalization and environ-

mental changes, urbanization, anthropogenic chan-

ges, changes in vector ecology, and as a result of the 

acquisition of resistance to insecticides, which are 

leading to increased risks for emerging zoonotic TBDs. 

Therefore, knowledge on biology and eco-epidemiolo-

gy of tick species in certain areas is very important for 

predictions to be made on risk factors for the human 

and animal health.
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