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A B S T R A C T

Hyalomma marginatum and Hyalomma rufipes are tick species of high medical importance, primarily due to their 
ability to transmit the Crimean-Congo haemorrhagic fever virus. While H. marginatum is endemic in Southern 
Europe, H. rufipes maintains viable populations exclusively in Africa. Nevertheless, adult specimens of both tick 
species are frequently detected in non-endemic regions of Europe. This phenomenon is primarily driven by bird 
migration, during which these two-host ticks can be transported over great distances. To enhance our under
standing of the role of birds in the dispersal of Hyalomma ticks and their potential contribution to the passive 
transmission of Crimean-Congo haemorrhagic fever virus, this mini review was compiled. By synthesizing 
relevant articles, the summary aims to contribute to a more precise understanding of the phenomenon. According 
to our findings, the relationship between bird-transported Hyalomma species and Crimean-Congo haemorrhagic 
fever is highly complex from an eco-epidemiological perspective. A better understanding of the direct association 
between migratory birds and the virus, as well as the mechanisms of viral persistence and transmission, is 
essential for developing effective risk assessment strategies.

1. Introduction

In Europe, 38 tick species have been recorded from birds so far (Keve 
et al., 2022; Pitó et al., 2024). Among these, Ixodes ricinus is the most 
common species in Central and Northern Europe (Keve et al., 2022). 
While birds are important hosts and disseminators of ticks in a local 
aspect and take part in the transmission cycle of several tick-borne (and 
other arthropod-borne) pathogens of veterinary and public health sig
nificance (e.g., Borrelia garinii and West Nile virus), one of their greatest 
eco-epidemiological significances comes from the long distance, even 
transcontinental migration, of some species. During this, birds are able 
to introduce various taxa of non-native blood-sucking ectoparasites to 
Europe (Keve et al., 2023; 2024b). Among these, Hyalomma species, 
mainly Hyalomma marginatum and Hyalomma rufipes, are inevitably the 
most important in an eco- epidemiological aspect. This is mainly due to 
their ability to transmit Crimean-Congo haemorrhagic fever virus 
(CCHFV) (Hoogstraal, 1979; Turell, 2007), a pathogen with a potential 
high human mortality, as it can manifest as an asymptomatic to mild 

disease or a haemorrhagic fever with a case fatality rate of approxi
mately 30 % (Eslava et al., 2024). In the past, numerous studies have 
been conducted to investigate the relationship between Hyalomma ticks 
and migratory birds (Capek et al., 2014; Keve et al., 2023; Wallménius 
et al., 2014)). However, the links between ticks arriving in Europe via 
bird migration routes and the emergence of CCHFV in new areas remain 
subject to considerable uncertainty. The aim of this mini-review is to 
provide an overview of the current data and associations concerning the 
tick life stages found on birds across various European countries, and to 
identify existing knowledge gaps that need to be addressed to better 
understand the potential role of birds in the ecology and transmission of 
CCHFV.

2. Materials and methods

In order to compile this review, our previous work (Keve et al., 2022) 
served as a basis. The resulting information was supplemented with the 
relevant data published since then, accessible in the google scholar 
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database, and with those that were omitted from the aforementioned 
work. In Tables 1 and 2 only those references were used which provided 
the tick-host associations accurately. Data were omitted if not infor
mative in this context or if the tick/host species were uncertain. In some 
cases, such as Martyn (1988) and Toma et al. (2021), the studies did not 
always provide detailed information on all specific bird–tick associa
tions. However, they did report the developmental stages of Hyalomma 
species found on birds across different locations. Similarly, uncertain 
identifications of Hyalomma spp. are represented in both Fig. 1 and Fig. 2
when no other reliable data were available from the respective regions. 
Species were considered uncertain when H. marginatum sensu lato 
(probably H. rufipes) (Lindeborg et al., 2012), appeared, or if H. rufipes 
was identified based solely on morphology at a subadult stage (Saikku 
et al., 1971). In order to assess the migratory status of the bird species 
and their overwintering areas the publicly available data of the BirdLife 
organization was used (BirdLife International, 2025). To assess the 
migratory status of a specific bird species in a specific country, not only 
the written data, but also the maps provided by BirdLife were 
considered.

English bird species names are capitalized, following international 
recommendations by Gill and Donsker (2012) (http://www.worldbirdn 
ames.org/). The taxonomic classification of birds is presented in accor
dance with BirdLife International (2025).

2.1. Review of literature data on birds as disseminators of Hyalomma 
species

2.1.1. Hyalomma marginatum
Hyalomma marginatum is a two-host tick (meaning the larva and the 

nymph are both feeding on the same host individual, on which nymphal 
moulting occurs), spending approximately 12–26 days on its first host, 
which opens the possibility of long distance transportation by migratory 
birds (Estrada-Peña et al., 2011). Due to the fact that H. marginatum is 
endemic in Southern Europe (Estrada-Peña et al., 2017), it is not sur
prising that this tick (chiefly larvae and nymphs) is commonly found on 
resident (sedentary) birds in Southern Europe, but also on short distance 
migrants in Central Europe. The larvae on migratory birds were found in 
Central and Northern Europe (Table 1, Fig. 1). In Central Europe, freshly 
moulted nymphs on migratory birds are also common finds (own, un
published observations). Although adults have been reported to feed on 
birds, some of these observations are uncertain, as moulting may have 
occurred after sample collection (Capek et al., 2014). In contrast to 
H. rufipes, H. marginatum predominates on birds (both resident and 
migratory) in the Iberian Peninsula and South-Eastern Europe. Inter
estingly, in Italy, H. marginatum is heavily outnumbered by H. rufipes on 
spring-migrant birds (approximately to a 1:5 ratio (Mancuso et al., 
2022), or ~1:4 (Toma et al., 2021) despite the fact that H. marginatum is 
endemic in that country. Similar observations were made in Malta, 
where H. rufipes greatly outnumbered H. marginatum on birds (Hornok 
et al., 2022). This is despite the fact that, according to the statistical 
model by Burnus et al. (2025), H. marginatum is more likely to parasitize 
birds than H. rufipes. However, the latter study is built on pan-European 
results. The potential spreading of H. marginatum was modelled based on 
data between 2002 and 2018 (Estrada-Peña et al., 2021). Despite the 
high importance of the latter study, several new records from various 
locations in Europe had been recorded in the past seven years (e.g., 
Hornok et al., 2022; Keve et al., 2024a; Mancuso et al., 2022; Sándor 
et al., 2021; Wilhelmsson et al., 2020) (Table 1).

2.1.2. Hyalomma rufipes
The presence of H. rufipes on birds during the spring migration period 

is not uncommon in warmer countries. Hyalomma rufipes is a two-host 
tick, spending on average 22.8 days on the first host individual 
(Estrada-Peña et al., 2017), but generally between 21 and 29 days 
(Magano et al., 2000). According to the available data, this tick, as a 
larva or nymph, can be transported to Northern-European countries, 

such as Norway and Finland, but is considerably more common on 
migratory birds in Southern European countries like Malta, Italy, and 
Southern France (Keve et al., 2022). Almost all the avian hosts of 
H. rufipes recorded in Europe fall into the long-distance migrant cate
gory, except for the European Robin (Erithacus rubecula), Song Trush 
(Turdus philomelos) (resident/ short-distance migrants in Europe), and 
Bearded Reedling (P. biarmicus) (resident) (Table 2). In 1964, nymphs of 
H. rufipes were collected in Finland (Saikku et al., 1971). The report was 
published in 1971, well before the invention of PCR and the rise of 
molecular identification methods. Nowadays, morphology alone is 
considered to be inadequate for the differentiation of the immature 
stages of H. rufipes from H. marginatum (Estrada-Peña et al., 2017), 
therefore, while not being necessarily erroneous, this report has to be 
interpreted with caution. The authors themselves acknowledge the un
certainty surrounding some of these findings (Saikku et al., 1971). The 
northernmost finding of H. rufipes larva in Europe so far was recorded in 
Hungary (Keve et al., 2023). Within Central Europe, all H. rufipes 
specimens found on migratory birds until now were already in the 
nymphal stage (Hornok et al., 2016; Hubálek et al., 2020; Keve et al., 
2024a, 2023, 2022). Interestingly, the larva was collected from a resi
dent, non-migrant bird (Bearded Reedling). Adult H. rufipes ticks are 
exceedingly rare on birds. In contrast, there have been reports of several 
males and females of this species feeding on Sedge Warbler (Acroce
phalus schoenobaenus) and Barn Swallow (Hirundo rustica) found in 
Corsica, as documented in Matsumoto et al. (2004). The cited article 
does not specify whether these ticks were indeed feeding on the birds. 
Given that these are the only known instances of adult H. rufipes being 
associated with migrating birds (to the best of our knowledge), these 
findings are unlikely to significantly alter the general understanding that 
adults of this species typically do not feed on passerine birds. Adults can 
be found on ostriches, although they are considered “less preferred” 
hosts of H. rufipes (Estrada-Peña et al., 2017). In earlier research done in 
Egypt between 1956 and 1960, 1025 ticks were collected from birds 
migrating to Europe and Asia, 1018 of which were H. rufipes (Hoogstraal 
et al., 1961). Years later, similar trends were observed in Malta: 78 out of 
94 ticks were H. rufipes (additional eight specimens had not been iden
tified and were either H. marginatum or H. rufipes) (Hornok et al., 2022). 
In a study, conducted on Ventotene Island of Italy, 366/443 of the ticks 
found on birds were H. rufipes. Other Italian studies also reported the 
predominance of H. rufipes on birds (Toma et al., 2014, 2021).

Despite this trend, H. rufipes is relatively rare compared to 
H. marginatum on birds caught in continental Europe (Figs. 1 and 2). In 
the Mediterranean Region, H. rufipes is most commonly found on birds 
that are migrating from sub-Saharan Africa in the direction of Malta, 
Italy (Hornok et al., 2022; Toma et al., 2014, 2021), and uncommon on 
birds that are travelling in the direction of Gibraltar. Recently, H. rufipes 
has also been reported from a bird species with a geolocator-tracked 
origin in Asia (Arabian Peninsula) (Sándor et al., 2025), confirming its 
arrival in Europe from the eastern direction.

The overwintering areas of the migratory bird species enlisted in 
Table 2 show a high degree of overlap with the contiguous distribution 
range of H. rufipes in Africa (present in the sub-Saharan region), as well 
with the sites where smaller populations were observed along the 
northern coastline of the continent (Burnus et al., 2025; Hoffman et al., 
2021; Mancuso et al., 2022; Wallménius et al., 2014). This may explain 
the Italian findings of H. rufipes on resident/short distance migrant birds 
(European Robin and Song Thrush) (Table 2), as North European pop
ulations of these birds may enter northern Africa to overwinter. Based on 
data from Cyprus, Italy, Malta, and Corsica (Hornok et al., 2022; Kaiser 
et al., 1974; Mancuso et al., 2022; Matsumoto et al., 2004; Pascucci 
et al., 2019) the establishment of this species in Mediterranean islands 
and/or continental Southern Europe cannot be ruled out in the future, as 
suggested by Hoffman et al. (2021) and Zhou et al. (2025). In this sce
nario, the exposure of the most common European short/middle dis
tance migrant bird species, e.g.: the European Robin (E. rubecula) or the 
Blackbird (Turdus merula), to H. rufipes would significantly increase, the 
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Table 1 
The avian hosts of H. marginatum, and their migratory status.

Bird Species Migration status of the host in 
the country H. marginatum 
was detected (BirdLife 
International, 2025)

Overwintering area of european populations 
(BirdLife International, 2025)

Known life stages 
found on European 
birds

Citation (number of reports)

Barn Owl – Tyto alba Portugal: resident - Larva (Portugal), 
Nymph (Portugal)

(Santos-Silva et al., 2006)

Barn Swallow – 
Hirudno rustica

Portugal: resident/migrant Sub-Saharan Africa. Nymph (Portugal) (Santos-Silva et al., 2006)

Black Kite – Milvus 
migrans

Portugal: migrant Predominantly in sub-Saharan Africa. Nymph (Portugal) (Santos-Silva et al., 2006)

Bluethroat – Luscinia 
svecica

Switzerland: migrant 
Czech Republic: migrant

Mainly migratory, wintering in the 
Mediterranean Basin and northern 
Afrotropics.

Nymph (Switzerland, 
Czech Republic)

(Hubálek et al., 2020; Papadopoulos et al., 
2002)

Booted Eagle – 
Hieraaetus pennatus

Portugal: migrant Sub-Saharan Africa. Nymph (Portugal) (Santos-Silva et al., 2011)

Collared Flycatcher – 
Ficedula albicollis

Sweden: migrant Sub-Saharan Africa. The migration routes 
and wintering areas are poorly known.

Larva (Sweden) (Jaenson et al., 1994)

Common Chaffinch – 
Fringilla coelebs

Spain: resident 
Sweden: resident/migrant

Depending on latitude: resident, partially 
migratory or migratory. Seldom reaches 
Africa.

Larva (Spain) 
Female (Sweden)

(Palomar et al., 2015; Wilhelmsson et al., 
2020

Common Kestrel – 
Falco tinnunculus

Portugal: resident 
Slovenia: resident 
Malta:  
resident (migrating through) 
Denmark: 
migrant

Only northern populations are migrant: to 
sub-Saharan Africa.

Larva (Portugal, 
Spain) 
Nymph (Portugal, 
Malta, Denmark) 
Unknown (Slovenia)

(Hornok et al., 2022; Hubálek et al., 2020; 
Jaenson et al., 1994; Santos-Silva et al., 
2011)

Common Kingfisher – 
Alcedo atthis

Portugal: resident 
Malta: overwintering

Southern populations: sedentary. Northern 
populations: to Western-Europe, Southern- 
Europe, North Africa, Middle East.

Nymph (Portugal, 
Malta)

(Santos-Silva et al., 2011, 2006)

Common Nightingale 
– Luscinia 
megarhynchos

Spain: migrant 
Czech Republic: migrant 
Bulgaria: migrant 
Italy: migrant 
Slovakia: migrant

Sub-Saharan Africa, Afrotropics. Larva (Portugal, Czech 
Republic) 
Nymph (Spain, Czech 
Republic, Bulgaria, 
Italy, Slovakia) 
Unknown (Italy)

(Aleksandrova et al., 2021; Capek et al., 
2014; Hubálek et al., 2020; Mancuso et al., 
2022; Palomar et al., 2015; Toma et al., 
2014)

Common Redstart – 
Phoenicurus 
phoenicurus

United Kingdom: migrant 
Switzerland: migrant 
Italy: migrant 
Germany: migrant 
Slovenia: migrant 
Norway: 
migrant

Mainly sub-Saharan africa, but also North 
Africa, and the southern region of the 
Arabian Peninsula.

Nymph (United 
Kingdom, Switzerland, 
Italy, Germany, 
Norway) 
Unknown (Slovenia, 
Italy, United 
Kingdom)

(Hubálek et al., 2020; Jameson et al., 2012; 
Mancuso et al., 2022; Marie-Angèle et al., 
2006; Martyn, 1988; Mehl et al., 1984; 
Papadopoulos et al., 2002; Pascucci et al., 
2019)

Common 
Whitethroat – 
Curruca communis

United Kingdom: migrant 
Bulgaria: migrant 
Germany: migrant 
Spain: resident/migrant 
Italy: migrant 
Malta: no information (likely 
migrant)

Sub-Saharan Africa. Nymph (United 
Kingdom, Bulgaria, 
Germany, Spain, 
Malta) 
Unknown (Italy, 
United Kingdom)

(Aleksandrova et al., 2021; England et al., 
2016; Hornok et al., 2022; Hubálek et al., 
2020; Jameson et al., 2012; Mancuso et al., 
2022; Martyn, 1988)

Common Wheatear – 
Oenanthe oenanthe

United Kingdom: migrant In Africa (Sahel and sub-Saharan Africa). Nymph (United 
Kingdom)

(Jameson et al., 2012)

Dunnock – Prunella 
modularis

France: resident 
Italy: resident

North Africa and the Mediterraneum. 
Migratory status depends on geographical 
location.

Nymph (France) 
Unknown (Italy)

(Mancuso et al., 2022; Vial et al., 2016)

Domestic Chicken – 
Gallus gallus 
domesticus

Romania: resident - Unknown (Romania) (Mihalca et al., 2012)

Eurasian Blackbird – 
Turdus merula

Portugal: resident 
Spain: resident 
Ukraine: resident/migrant 
Italy: resident (migrating 
through)

Depending on latitude: southern-Europe, 
South-west Asia, North-Africa.

Larva (Portugal, 
Spain) 
Nymph (Portugal, 
Spain, Ukraine) 
Unknown (Italy)

(Akimov and Nebogatkin, 2011; Norte 
et al., 2013; Palomar et al., 2015; 
Santos-Silva et al., 2006; Toma et al., 2014)

Eurasian Buzzard – 
Buteo buteo

Portugal: resident 
Italy: mostly resident 
(migrating through)

Mostly resident in Europe, but some migrate 
to southern Europe or northwest Africa.

Nymph (Portugal) 
Unknown (Italy)

(Santos-Silva et al., 2011; Toma et al., 2014)

Eastern Olivaceous 
Warbler – Iduna 
pallida

Greece: migrant The northern race migrates to east/northeast 
Africa and southwest Arabia, while North 
African breeders winter in the Sahel, Sudan, 
or Eritrea.

Nymph (Greece) (Diakou et al., 2016)

Eurasian Blackcap – 
Sylvia atricapilla

Sweden: migrant/ resident 
Germany: migrant 
Italy: resident (migrating 
through)

Migratory status depends on geographical 
location. Found in parts of Northern, 
Western, and Eastern Africa.

Larva (Sweden) 
Nymph (Germany) 
Unknown (Italy)

(Hubálek et al., 2020; Jaenson et al., 1994; 
Toma et al., 2014)

Eurasian Blue Tit- 
Cyanistes caeruleus

Portugal: resident 
Spain: resident

- Nymph (Portugal, 
Spain)

(Palomar et al., 2015; Santos-Silva et al., 
2006)

(continued on next page)
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Table 1 (continued )

Bird Species Migration status of the host in 
the country H. marginatum 
was detected (BirdLife 
International, 2025) 

Overwintering area of european populations 
(BirdLife International, 2025) 

Known life stages 
found on European 
birds 

Citation (number of reports)

Eurasian Eagle-owl – 
Bubo bubo

Portugal: resident 
Bulgaria: resident

- Larva (Bulgaria) 
Nymph (Bulgaria, 
Portugal) 
Male (Bulgaria)

(Sándor et al., 2021; Santos-Silva et al., 
2011, 2006)

Eurasian Golden 
Oriole – Oriolus 
oriolus

Italy: migrant Equatorial African high woodlans and moist 
montane forests of East Africa.

Unknown (Italy) (Mancuso et al., 2022)

Eurasian Hoopoe – 
Upupa epops

Slovenia: migrant Northern populations are fully migratory: to 
the Mediterranean and Africa, including the 
Sahel and sub-Saharan Africa. Southern 
populations are partially migratory or 
sedentary.

Unknown (Slovenia) (Hubálek et al., 2020)

Eurasian Jay – 
Garrulus glandarius

Portugal: resident - Nymph (Portugal) (Norte et al., 2013)

Eurasian Reed 
Warbler – 
Acrocephalus 
scirpaceus

Slovakia: migrant 
Czech Republic: migrant 
Portugal: migrant 
Switzerland migrant 
Germany: migrant 
Norway: 
migrant

Sub-Saharan Africa. Larva (Slovakia) 
Nymph (Portugal, 
Norway) 
Female (Switzerland, 
Czech Republic) 
Male (Switzerland) 
Unknown (Germany)

(Capek et al., 2014; Mehl et al., 1984; 
Papadopoulos et al., 2002; Petney et al., 
2012; Santos-Silva et al., 2011, 2006)

Eurasian Stonechat – 
Saxicola torquatus

Portugal: resident Migratory status depends on geographical 
location. 
Overwinters in southern-Europe, North 
Africa and in the Arabian Peninsula.

Nymph (Portugal) (Santos-Silva et al., 2011, 2006)

Eurasian Scops Owl – 
Otus scops

Italy: resident/migrant Sub-Saharan Africa. Unknown (Italy) (Mancuso et al., 2022)

Eurasian Tree 
Sparrow – Passer 
montanus

Portugal: resident Mostly sedentary. Birds in the extreme north 
may migrate to the south.

Nymph (Portugal) (Santos-Silva et al., 2006)

European Greenfinch 
– Chloris chloris

Spain: resident 
Portugal: resident

Some populations of the species are 
migratory while others are sedentary. They 
can overwinter in North Africa.

Nymph (Portugal, 
Spain)

(Palomar et al., 2015; Santos-Silva et al., 
2006)

European Goldfinch – 
Carduelis carduelis

Italy: resident Migratory status depends on geographical 
location. Some can travel to North Africa and 
to the Middle East.

Unknown (Italy) (Mancuso et al., 2022)

European Nightjar – 
Caprimulgus 
europaeus

Italy: migrant Mainly in south and east Africa, with small 
numbers in West Africa.

Nymph (Italy) (Pascucci et al., 2019)

European Pied 
Flycatcher – 
Ficedula hypoleuca

Spain: migrant West Africa. Larva (Spain) (Palomar et al., 2015)

European Robin – 
Erithacus rubecula

Sweden: resident/migrant 
Hungary: resident/migrant 
Switzerland: resident/ 
migrant 
Slovakia: resident/migrant 
France: mostly resident 
Italy: resident (migrating 
through)

Migration is poorly understood, and depends 
on geographical locations. Some of them can 
overwinter in the Mediterraneum and along 
the northern coast of Africa.

Larva (Sweden, 
Hungary) 
Nymph (Switzerland, 
Hungary, Slovakia, 
France) 
Unknown (Italy)

(Hornok et al., 2013; Hubálek et al., 2020; 
Keve et al., 2024a; Mancuso et al., 2022; 
Marie-Angèle et al., 2006; Vial et al., 2016; 
Wilhelmsson et al., 2020)

Eurasian Jackdaw – 
Corvus monedula

Romania: resident Sedentary or short-distance migrant in 
western and southern Europe. Northern birds 
stay or move southwest, central ones disperse 
north, and northernmost migrate to the 
Caspian.

Nymph (Romania) (Sándor et al., 2017)

Great Reed Warbler – 
Acrocephalus 
arundinaceus

Czech Republic: migrant Sub-Saharan Africa. Nymph (Czech 
Republic)

(Capek et al., 2014)

Great Tit – Parus 
major

Spain: resident 
Portugal: resident

- Larva (Spain) 
Nymph (Spain, 
Portugal)

(Palomar et al., 2015; Santos-Silva et al., 
2006)

House Sparrow – 
Passer domesticus

Spain: resident Resident with some short distance migrant 
populations.

Larva (Spain) 
Nymph (Spain)

(Palomar et al., 2015)

Iberian Gray Shrike – 
Lanius meridionalis

Portugal: resident - Nymph (Portugal) (Santos-Silva et al., 2006)

Icterine Warbler – 
Hyppolais icterina

Italy: migrant Africa, south of the Equator. Unknown (Italy) (Mancuso et al., 2022)

Lesser Kestrel – Falco 
naumanni

Portugal: resident/migrant Sub-Saharan Africa, from the Sahel to 
southern Africa.

Nymph (Portugal) (Santos-Silva et al., 2011)

Little Owl – Athene 
noctua

Portugal: resident 
Romania: 
resident

Sedentary although large displacements do 
occur.

Nymph (Portugal) 
Unknown: Romania

(Mihalca et al., 2012; Santos-Silva et al., 
2006)

(continued on next page)
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potential ratio of ticks reaching even more northern areas of continental 
Europe (both birds are suitable hosts of subadult stages (Keve et al., 
2022)). Therefore, the surveillance of these stop-over sites for possible 
populations of H. rufipes is of high importance.

Local, isolated populations of H. rufipes are already established along 
the Mediterranean coasts of Africa, and are suspected to form 

populations in Europe in the future (Hoffman et al., 2021). It was also 
suspected that H. rufipes imported by birds were able to form small, local 
populations in Russia (Hoogstraal, 1956; Pomerantsev, 1959). The 
possible overwintering of this species was also suspected in Central 
Europe (Rudolf et al., 2021). In Hungary, evidence had been found 
suggestive of the local reproduction of H. rufipes (Keve et al., 2023). 

Table 1 (continued )

Bird Species Migration status of the host in 
the country H. marginatum 
was detected (BirdLife 
International, 2025) 

Overwintering area of european populations 
(BirdLife International, 2025) 

Known life stages 
found on European 
birds 

Citation (number of reports)

Marsh Warbler – 
Acrocephalus 
palustris

Bulgaria: migrant 
Slovakia: migrant 
Czech Republic: migrant 
Germany: migrant

South-east Africa. Larva (Slovakia) 
Nymph (Bulgaria, 
Slovakia, Germany) 
Unknown (Czech 
Republic)

(Aleksandrova et al., 2021; Capek et al., 
2014; Hubálek et al., 2020)

Mistle Trush – Turdus 
viscivorus

Switzerland: resident 
Ukraine: resident/migrant

Migratory status depends on geographical 
location. They can overwinter on North 
Africa.

Nymph (Switzerland, 
Ukraine)

(Akimov and Nebogatkin, 2011; 
Papadopoulos et al., 2002)

Northern Goshawk – 
Accipiter gentilis

Portugal: resident Mostly resident, but partially migratory in 
the northernmost populations. Overwinters 
mostly in Europe and in the Caucasus.

Nymph (Portugal) (Santos-Silva et al., 2011)

Ortolan Bunting – 
Emberiza hortulana

Finland: migrant Northern part of sub-Saharan Africa. Nymph (Finland) (Hubálek et al., 2020)

Red-backed Shrike – 
Lanius collurio

Norway: migrant Eastern and southern Africa. Nymph (Norway) (Mehl et al., 1984)

Red Kite – Milvus 
milvus

Portugal: resident Populations winter within the western 
breeding range. Small numbers in Morocco.

Larva (Portugal) (Santos-Silva et al., 2006)

Rook – Corvus 
frugilegus

Ukraine: resident (migrating 
through)

Resident over western and southern parts of 
its range and migratory in the north and east.

Nymph (Ukraine) (Akimov and Nebogatkin, 2011)

Savi’s Warbler – 
Locustella 
luscinioides

Slovakia: migrant Sub-Saharan Africa. Nymph (Slovakia) (Capek et al., 2014)

Sedge Warbler – 
Acrocephalus 
schoenobaenus

Sweden: migrant 
United Kingdom: migrant 
Slovakia: migrant 
Spain: migrant 
Poland: migrant 
Malta: no information (likely 
migrant)

Sub-Saharan Africa. Nymph (Sweden, 
United Kingdom, 
Slovakia, Spain, 
Malta) 
Female (Slovakia) 
Unknown (Poland, 
United Kingdom)

(Capek et al., 2014; England et al., 2016; 
Hornok et al., 2022; Jaenson et al., 1994; 
Jameson et al., 2012; Martyn, 1988; 
Nowak-Chmura and Siuda, 2012)

Song Thrush – Turdus 
philomelos

Hungary: migrant 
Romania: resident/migrant 
Italy: resident

Mainly migratory, with southern and western 
populations being sedentary or partial 
migrants. Some migrate to Southern Europe, 
the Mediterranean, and North Africa.

Nymph (Hungary, 
Romania) 
Unknown (Italy)

(Keve et al., 2024a; Kolodziejek et al., 2014; 
Mancuso et al., 2022)

Spotted Flycatcher – 
Muscicapa striata

Romania: migrant 
Italy: migrant

Sub-Saharan Africa. Nymph (Romania) 
Unknown (Italy)

(Mancuso et al., 2022; Mihalca et al., 2012)

Tawny Owl - Strix 
aluco

Portugal: resident - Nymph (Portugal) (Santos-Silva et al., 2011)

Tree Pipit – Anthus 
trivialis

Sweden: migrant 
Finland: migrant

Afrotropics. Nymph (Sweden) (Brinck et al., 1965)

Western Olivaceous 
Warbler – Iduna 
opaca

Spain: migrant West Africa. Nymph (Spain) (England et al., 2016)

Western Yellow 
Wagtail – Motacilla 
flava

Italy: migrant 
Poland: migrant

Sub-Saharan Africa. Nymph (Italy) 
Unknown (Poland)

(Nowak-Chmura and Siuda, 2012; Pascucci 
et al., 2019)

Whinchat – Saxicola 
rubetra

Switzerland: Migrant 
United Kingdom: migrant

Tropical Africa. Larva (Switzerland) 
Nymph (Switzerland) 
Unknown (United 
Kingdom)

(Martyn, 1988; Papadopoulos et al., 2002)

White Wagtail – 
Motacilla alba

Switzerland: resident/ 
migrant 
Sweden: resident/migrant

Migratory status depends on latitude. They 
overwinter mainly in Africa, the 
Mediterranean region and the Middle East.

Nymph (Switzerland, 
Sweden)

(Jaenson et al., 1994; Papadopoulos et al., 
2002)

Willow Warbler – 
Phylloscopus 
trochilus

Spain: 
migrant 
Malta: no information (likely 
migrant) 
Sweden: migrant 
Norway: 
migrant

Sub-Saharan Africa but north of the equator 
and in small numbers in southern Arabia.

Larva (Spain) 
Nymph (Malta, 
Sweden, Norway)

(England et al., 2016; Hornok et al., 2022; 
Mehl et al., 1984; Wilhelmsson et al., 2020)

Wood Warbler – 
Phylloscopus 
sibilatrix

Italy: migrant Sub-Saharan Africa. Unknown (Italy) (Mancuso et al., 2022)

Yellowhammer – 
Emberiza citrinella

Romania: resident Mainly sedentary, migrating only from the 
northernmost range in winter, mainly staying 
in Europe.

Unknown (Romania) (Mihalca et al., 2012)
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Table 2 
The avian hosts of H. rufipes and their migratory status.

Bird Species Overwintering area in 
Africa (BirdLife 
International, 2025)

Known life 
stages found 
in Europe

Citation (number 
of reports)

Barn Swallow – 
Hirundo rustica

Sub-Saharan Africa. Nymph 
(Malta) 
Male (Corsica) 
Unknown 
(Italy)

(Hornok et al., 
2022; Mancuso 
et al., 2022; 
Matsumoto et al., 
2004)

Black Eared 
Wheatear - 
Oenanthe 
hispanica

African Sahel. Unknown 
(Italy)

(Mancuso et al., 
2022)

Black Redstart 
–Phoenicurus 
ochruros*1

Mostly resident. 
Northern european 
populations can 
migrate to Morocco 
and Algeria.

Nymph (Italy) 
Unknown 
(Italy)

(Battisti et al., 
2020; Mancuso 
et al., 2022; 
Rollins et al., 
2021)

Collared 
Flycatcher – 
Ficedula 
albicollis

Sub-Saharan Africa. 
The migration routes 
and wintering areas 
are poorly known.

Nymph 
(Malta, Italy) 
Unknown 
(Italy)

(Battisti et al., 
2020; Hornok 
et al., 2022; 
Mancuso et al., 
2022; Pascucci 
et al., 2019; 
Rollins et al., 
2021)

Common Cuckoo 
– Cuculus 
canorus

Sub-Saharan Africa. 
Iberian populations: 
south of the equator 
from west Africa to 
Lake Tanganyika.

Nymph (Italy) (Pascucci et al., 
2019)

Common 
Nightingale – 
Luscinia 
megarhynchos

Sub-Saharan Africa, 
Afrotropics.

Larva (Italy) 
Nymph (Italy 
and France) 
Unknown 
(Italy)

(Mancuso et al., 
2022; Pascucci 
et al., 2019; 
Socolovschi et al., 
2012)

Common 
Redstart – 
Phoenicurus 
phoenicurus

Mainly sub-Saharan 
africa, but also North 
Africa, and the 
southern region of the 
Arabian Peninsula.

Larva (Italy) 
Nymph (Italy, 
Malta and 
Norway) 
Unknown 
(Italy)

(Battisti et al., 
2020; Hasle et al., 
2009; Hornok 
et al., 2022; 
Mancuso et al., 
2022; Pascucci 
et al., 2019; 
Rollins et al., 
2021)

Common 
Wheatear – 
Oenanthe 
oenanthe

Sahel and sub- 
Saharan In Africa 
(Sahel and sub- 
Saharan Africa).

Nymph (Italy, 
Finland,*3

Norway)  
Unknown 
(Italy)

(Battisti et al., 
2020; Hasle et al., 
2009; Mancuso 
et al., 2022; 
Pascucci et al., 
2019; Rollins 
et al., 2021; 
Saikku et al., 
1971)

Common 
Whitethroat – 
Curruca 
communis

Sub-Saharan Africa. Larva (Italy 
and Malta)  
Nymph (Italy, 
Malta, 
Hungary, 
Norway) 
Unknown 
(Italy)

(Battisti et al., 
2020; Hasle et al., 
2009; Hornok 
et al., 2016; Keve 
et al., 2023; 
Mancuso et al., 
2022; Pascucci 
et al., 2019; 
Rollins et al., 
2021; Toma et al., 
2014)

Eastern 
Subalpine 
warbler – 
Curruca 
cantillans

Sub-Saharam Africa. 
Also in Norh-Western 
and South-Eastern 
Algeria and in a small 
area of Libya.

Larva (Italy) 
Unknown 
(Italy)

(Mancuso et al., 
2022; Pascucci 
et al., 2019)

Table 2 (continued )

Bird Species Overwintering area in 
Africa (BirdLife 
International, 2025) 

Known life 
stages found 
in Europe 

Citation (number 
of reports)

Eastern 
Woodchat 
shrike – Lanius 
senator 
niloticus

East Africa and rarely 
in South-Western 
Arabia.

Nymph 
(Greece)*3

(Hoffman et al., 
2018)

Eurasian 
Blackcap – 
Sylvia 
atricapilla

Migratory status 
depends on 
geographical 
location. Found in 
parts of Northern, 
Western, and Eastern 
Africa.

Nymph 
(France)

(Vial et al., 2016)

Eurasian Golden 
Oriole – 
Oriolus oriolus

Equatorial African 
high woodlans and 
moist montane 
forests of East Africa.

Nymph (Italy) 
Unknown 
(Italy)

(Mancuso et al., 
2022; Pascucci 
et al., 2019; 
Rollins et al., 
2021)

Eurasian Hoopoe 
– Upupa epops

Northern populations 
are fully migratory: to 
the Mediterranean 
and Africa, including 
the Sahel and sub- 
Saharan Africa. 
Southern populations 
are partially 
migratory or 
sedentary.

Nymph 
(Malta)

(Hornok et al., 
2022)

Eurasian Reed 
Warbler – 
Acrocephalus 
scirpaceus

Sub-Saharan Africa. Nymph (Italy, 
Norway, 
Malta) 
Unknown 
(Italy)

(Hasle et al., 
2009; Hornok 
et al., 2022; 
Mancuso et al., 
2022; Pascucci 
et al., 2019)

Eurasian 
Wryneck – 
Jynx torquilla

Western, central and 
eastern Africa.

Larva (Italy) (Pascucci et al., 
2019)

European 
Nightjar – 
Caprimulgus 
europaeus

Mainly in south and 
east Africa, with 
small numbers in 
West Africa.

Unknown 
(Italy)

(Mancuso et al., 
2022)

European Pied 
Flycatcher – 
Ficedula 
hypoleuca

West Africa. Larva (Italy, 
Malta), 
Nymph (Italy, 
Malta, 
Hungary) 
Unknown 
(Italy)

(Hornok et al., 
2022; Keve et al., 
2024, 2023; 
Mancuso et al., 
2022; Pascucci 
et al., 2019)

European Robin 
– Erithacus 
rubecula*1

Migration is poorly 
understood, and 
depends on 
geographical 
locations. Some of 
them can overwinter 
in the Mediterraneum 
and along the 
northern coast of 
Africa.

Unknown 
(Italy)

(Battisti et al., 
2020)

European Turtle 
Dove – 
Streptopelia 
turtur

Sub-Saharan Africa. Larva (Italy) (Pascucci et al., 
2019)

Garden Warbler 
– Sylvia borin

Sub-Saharan Africa. Larva (Italy) 
Nymph 
(Norway) 
Unknown 
(Italy)

(Hasle et al., 
2009; Mancuso 
et al., 2022; 
Pascucci et al., 
2019)

(continued on next page)
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However, this population was considered unlikely to persist, based on 
research conducted in the following years in the same area (Keve et al., 
submitted).

2.2. Other hard ticks of African origin found on European birds

Immatures of other Hyalomma species, like Hyalomma lusitanicum, 
Hyalomma aegyptium, and Hyalomma truncatum are occasionally found 
on birds in the Mediterranean Basin (Hornok et al., 2022; Keve et al., 
2022; Mancuso et al., 2022; Rubel, 2025; Toma et al., 2021), although in 
relatively small numbers, and are therefore unlikely to bear a high 
epidemiological importance. In the European part of Turkey, a large 
number of immature Hyalomma ticks (seven larvae and 60 nymphs, 
species not identified) were found on birds in both spring and fall 
migration periods between 2020 and 2022 (Bacak et al., 2023). 
Knowledge on the Hyalomma species carried by birds would be crucial in 
the understanding of the eco-epidemiological role of avian hosts in the 
transportation of Hyalomma species and associated pathogens.

The African ticks Ambylomma marmoreum and Amblyomma varie
gatum seem to be regularly recorded on birds that are migrating towards 
Malta and Italy (Battisti et al., 2020; Hornok et al., 2022; Mancuso et al., 
2022; Menegon et al., 2024; Pascucci et al., 2019; Rollins et al., 2021; 
Toma et al., 2021, 2014), and were also observed on birds in Cyprus 
(Kaiser et al., 1974). Recently, it was revealed, that some of these ticks 
may belong to the species Amblyomma sparsum (Menegon et al., 2024). 
In Cyprus, nymphs of Amblyomma nuttalli and Ambylomma lepidum were 
also detected (Kaiser et al., 1974).

Adults of A. variegatum have been found in Sicily, Corsica, and Sar
dinia (Toma et al., 2021), as well as in Turkey close to the Syrian border 
(Aydin and Bakirci, 2007). Adults are seldom found in the southern 
regions of Continental Europe, like Bulgaria, Greece, and France (Kaiser 
et al., 1974; Lamontellerie, 1965; Papadopoulos et al., 1996). Based on 
the above, it can be said that Amblyomma species and H. rufipes are 
infesting birds that are following a similar route, although in a much 
smaller number.

The most common avian host of the European Amblyomma ticks 
seems to be the Tree Pipit (Anthus trivialis), with 45 % of all recorded 
ticks being found on this bird (24/53), based on the following works: 
Battisti et al., 2020; Hornok et al., 2022; Mancuso et al., 2022; Menegon 
et al., 2024; Pascucci et al., 2019; Rollins et al., 2021 (we only counted 
those specimens where the bird hosts were named). The second most 

Table 2 (continued )

Bird Species Overwintering area in 
Africa (BirdLife 
International, 2025) 

Known life 
stages found 
in Europe 

Citation (number 
of reports)

Great Reed 
Warbler – 
Acrocephalus 
arundinaceus

Sub-Saharan Africa. Larva (Italy) 
Nymph (Italy, 
Malta)

(Hornok et al., 
2022; Pascucci 
et al., 2019)

Icterine Warbler 
– Hyppolais 
icterina

Africa, south of the 
Equator.

Larva (Italy) 
Nymph (Italy) 
Unknown 
(Italy)

(Mancuso et al., 
2022; Pascucci 
et al., 2019)

Pied Wheatear 
-Oenanthe 
pleschanka

Eastern Africa and 
south-west Arabia.

Nymph 
(Romania)

(Sándor et al. 
2025)

Sedge Warbler – 
Acrocephalus 
schoenobaenus

Sub- Saharan Africa. Nymph (Italy, 
Malta, 
Corsica, 
Greece, 
Hungary) 
Male (Corsica) 
Female 
(Corsica) 
Unknown 
(Italy)

(Hoffman et al., 
2018; Hornok 
et al., 2022; Keve 
et al., 2023; 
Mancuso et al., 
2022; Matsumoto 
et al., 2004; 
Pascucci et al., 
2019)

Song Thrush – 
Turdus 
philomelos*1

Mainly migratory, 
with southern and 
western populations 
being sedentary or 
partial migrants. 
Some migrate to 
Southern Europe, the 
Mediterranean, and 
North Africa.

Unknown 
(Italy)

(Battisti et al., 
2020; Mancuso 
et al., 2022)

Spotted 
Flycatcher – 
Muscicapa 
striata

Sub-Saharan Africa. Larva (Italy) 
Unknown 
(Italy)

(Battisti et al., 
2020; Mancuso 
et al., 2022; 
Pascucci et al., 
2019)

Thrush 
Nightingale – 
Luscinia 
luscinia

Sub-Saharan Africa. Nymph 
(Norway)

(Hasle et al., 
2009)

Tree Pipit – 
Anthus trivialis

Sub-Saharan Africa. Larva (Italy) 
Nymph (Italy) 
Unknown 
(Italy)

(Mancuso et al., 
2022; Pascucci 
et al., 2019; 
Rollins et al., 
2021)

Western 
Subalpine 
Warbler – 
Curruca iberiae

No data (likely sub- 
Saharan Africa).

Nymph 
(Malta)

(Hornok et al., 
2022)

Western Yellow 
Wagtail – 
Motacilla flava

Sub-Saharan Africa. Larva (Italy, 
Greece*3) 
Nymph 
(Finland*3, 
Malta) 
Unknown 
(Italy)

(Hoffman et al., 
2018; Hornok 
et al., 2022; 
Mancuso et al., 
2022; Saikku 
et al., 1971)

Whinchat – 
Saxicola 
rubetra

Tropical Africa. Larva (Italy), 
Nymph (Italy)

(Battisti et al., 
2020; Pascucci 
et al., 2019; 
Rollins et al., 
2021; Toma et al., 
2021)

Willow Warbler 
– Phylloscopus 
trochilus

Sub-Saharan Africa 
but north of the 
equator and in small 
numbers in southern 
Arabia.

Larva (Italy, 
Greece*3) 
Nymph 
(Greece*3) 
Unknown 
(Italy)

(Lindeborg et al., 
2012; Mancuso 
et al., 2022; 
Pascucci et al., 
2019)

Table 2 (continued )

Bird Species Overwintering area in 
Africa (BirdLife 
International, 2025) 

Known life 
stages found 
in Europe 

Citation (number 
of reports)

Woodchat Shrike 
– Lanius 
senator

East Africa and rarely 
in South-Western 
Arabia.

Nymph 
(Malta) 
Unknown 
(Italy)

(Hornok et al., 
2022; Mancuso 
et al., 2022)

Wood Warbler – 
Phylloscopus 
sibilatrix

Sub-Saharan Africa. Larva (Italy) 
Nymph 
(Malta, Italy) 
Unknown 
(Italy)

(Battisti et al., 
2020; Hornok 
et al., 2022; 
Mancuso et al., 
2022; Pascucci 
et al., 2019)

Bearded 
Reedling - 
Panurus 
biarmicus*2

Resident. Larva 
(Hungary) 
Nymph 
(Hungary)

(Keve et al., 2023)

*1 : The Italian populations are resident/ short distance migrants, but during 
the spring migration, northern populations that overwintered in North-Africa 
may travel through Italy.

*2 : Resident.
*3 : Uncertain tick identification, potenitally H. marginatum
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Fig. 1. European distribution of Hyalomma marginatum ticks found on birds. Where multiple studies were conducted at the same location, the results are presented in 
a combined form. Unknown life stages and uncertain identifications are shown only if no more specific data were available from the same site.

Fig. 2. European distribution of Hyalomma rufipes ticks found on birds. Where multiple studies were conducted at the same location, the results are presented in a 
combined form. Unknown life stages and uncertain identifications are shown only if no more specific data were available from the same site.
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common host seems to be the Icterine Warbler (Hippolais icterina) with 
21 % (11/53) of the recorded ticks.

2.3. The potential eco-epidemiological role of selected birds in the 
transportation of Hyalomma species

The results regarding the Common Wheatear (Oenanthe oenanthe) are 
also worth mentioning. The species shows a Holartic distribution, with 
all existing populations (including both Far-Eastern and North American 
specimens) overwintering in the sub-Saharan region of Africa (BirdLife 
International, 2025). In addition, it is a regular host of Hyalomma 
nymphs, carrying these as far as northern European countries such as 
Norway, Finland, and the United Kingdom (Tables 2 and 3). Despite this, 
it is very unlikely that this bird may introduce Hyalomma ticks to 
America due to the length of the spring migration of American pop
ulations which is approximately 55 days. However, it is not unimagin
able, based on the fall migration of Canadian populations (29 days) 
(Bairlein et al., 2012).

The role of the Barn Swallow (H. rustica) in Hyalomma dissemination 
is also interesting. This species is a very uncommon host of questing ticks 
(Keve et al., 2022), due to its unique lifestyle: it is an aerial hawker, 
feeding exclusively on flying insects (Csörgő et al., 2009), therefore it 
has little to no connection with questing ticks (Keve et al., 2022). 
However, both H. marginatum and H. rufipes have been found on this bird 
species (one record of H. marginatum, and three records of H. rufipes) 
(Tables 1 and 2), likely due to the mentioned ticks’ different 
host-seeking strategies. Barn Swallows breed under the eaves of resi
dential and livestock buildings (Csörgő et al., 2009), so its 
eco-epidemiological role in relation to Hyalomma ticks may deserve 
attention.

2.4. The potential role of birds in the direct transmission of Crimean- 
Congo haemorrhagic fever virus

Maybe the most important reason why H. rufipes and H. marginatum 
are deserving of attention is their ability to transmit CCHFV (Hoogstraal, 
1979; Turell, 2007). However, despite the fact that migratory birds are 
widely considered the main transcontinental vehicles of the vector ticks, 
their role in the direct maintenance and transmission of CCHFV is poorly 
understood (Spengler et al., 2016). Based on what we know so far, most 
birds seldom develop viraemia, even if infested with CCHFV infected 
Hyalomma ticks. A notable exception is the ostrich (Struthio camelus). A 
low level of viraemia was also observed in the case of Blue helmeted 
Guinea Fowls (Numida meleagris), but most of them appeared to be re
fractory to the disease (Spengler et al., 2016). In another study, the 
authors infested different birds (namely Red-billed Hornbills (Tockus 
sp.), Glossy Starlings (Lamprotornis sp.), and Domestic Chicken (Gallus 
gallus) with laboratory cultivated, CCHFV naive H. rufipes larvae. Even 
though viraemia was not detectable in any of the birds, antibodies were 
detected in two bird species (in the hornbill and in the starling). Inter
estingly, the virus isolation was successful from the nymphs that drop
ped off from the hornbills, despite the fact that the bird was 
non-viraemic (Zeller et al., 1994). The transstadial maintenance of 
CCHFV in Hyalomma ticks is poorly understood as well. A previous study 
showed that although transovarial transmission is highly efficient in the 
case of H. rufipes (more than half of the larvae can become infected 
transovarially), the infection does not persist past the first generation of 
ticks. This means, that larvae that are infected through transovarial 
route, are able to maintain the infection as nymphs, but not as adults 
(Faye et al., 1999). Unfortunately, research investigating the trans
stadial maintenance of transovarially infected H. rufipes is quite rare. On 
the other hand, if the tick acquires the virus from the first (avian) host, 
transstadial maintenance to the adult stage is effective, as pointed out by 
Zeller et al. (1994). Regarding this phenomenon, Hoogstraal (1979)
stated the following: CCHFV is ”transmitted transovarially to the F1 
generation (in some cases to F2) in Hyalomma m. marginatum, H. 

marginatum rufipes, Dermacentor marginatus, and Rhipicephalus rossicus”. 
In their work, Spengler and Estrada-Peña (2018) also state a similar 
observation: “When the key hosts for CCHFV circulation are absent, 
immature Hyalomma spp. ticks would use other hosts that are not vir
aemic, deeply affecting the prevalence of the virus in these vectors.”

At the current time, the available data suggest that adult Hyalomma 
ticks moulting from transovarially infected larvae are unlikely to be able 
to transmit CCHFV if their first host (where they spent larva and 
nymphal stages) was a migratory bird. In support of this, in a recent 
study, 175 adult Hyalomma ticks (132 H marginatum and 43 H rufipes) 
collected in Germany between 2019 and 2023 were screened for the 
presence of Crimean-Congo haemorrhagic fever virus (CCHFV), and all 
tested negative (Chitimia-Dobler et al., 2024). Similarly, 17 adult Hya
lomma ticks found in The Netherlands were all PCR-negative for this 
virus (Uiterwijk et al., 2021).

Although adult Hyalomma ticks are routinely found in non-endemic 
regions of Europe, autochthonous (infection not related to travel) 
CCHFV cases in these areas are exceedingly rare, if they occur at all 
(Eslava et al., 2024). This theory would also explain the situation un
covered in Hungary. Here, CCHFV antibodies are commonly detected in 
animals and humans, but almost always in relatively low titres 
(Deézsi-Magyar et al., 2024; Földes et al., 2019; Magyar et al., 2021; 
Németh et al., 2013). Although one human CCHFV infection from 2004 
was briefly mentioned in a public health report, it does not provide in
formation on the patients’ travel history or the diagnostic methods used 
(Dudás, 2008). Other authors have stated that no human disease has 
been detected in Hungary so far (Magyar et al., 2021). Although, to the 
best of our knowledge, CCHFV RNA has never been detected in Hungary, 
two virus strains antigenically related to the “Congo-antigen group” 
were isolated from I. ricinus nymphs collected in 1972, as determined by 
cross-neutralization tests (Molnár, 1982).

In Italy, despite the fact that CCHFV was found in nymphs carried by 
migratory birds, the virus was not found in ground-collected ticks 
(Mancuso et al., 2022), and we have no knowledge of any human cases 
(Eslava et al., 2024). Similarly to Hungary, only serological positivity 
was found in Italy, in transhumant cattle (Fanelli et al., 2022). On the 
other hand, a serological survey conducted in Italy to detect IgG anti
bodies against CCHFV in 540 sheep yielded exclusively negative results 
(De Liberato et al., 2018).

It is important to note, however, that the epidemiology of CCHFV is 
characterized by the silent persistence of viral foci with sporadic out
breaks (Spengler and Estrada-Peña, 2018). This means that the presence 
of CCHFV RNA cannot be ruled out in these countries; rather, the virus 
and vector abundance may simply be too low to result in human cases. 
However, in both countries, serological prevalence was found in do
mestic cattle (and sheep in Hungary) (Deézsi-Magyar et al., 2024; 
Fanelli et al., 2022). Since infected animal (or human) blood can occa
sionally transmit the virus to humans via percutaneous exposure (Izadi 
et al., 2008), the likelihood of virus-human contact would be elevated in 
this scenario.

On the other hand, CCHFV infection caused by reattachment of 
accidentally dislodged Hyalomma immatures may be imaginable, as 
many ticks lose all host-discrimination after the first attachment (Gray 
et al., 2021). In this context, it is important to mention a H. marginatum 
nymph that was found on a white-breasted hedgehog (Erinaceus rou
manicus) in the heart of Budapest, Hungary (Földvári et al., 2011), 
whose presence in the area is difficult to explain. The authors of this 
article stated that migratory birds might have been the most likely 
carriers of this specimen (Földvári et al., 2011). It is known that under 
certain circumstances H. marginatum can also behave as a three-host tick 
(Valcárcel et al., 2020) which would imply rarely larval detachment 
from the host and moulting to nymph in the environment.

In Spain, the first human CCHFV case was reported in 2013 (Eslava 
et al., 2024), and in Portugal, the first autochthonous human disease was 
diagnosed in 2024 (Zé-Zé et al., 2025). Prior to this event, in Portugal 
CCHFV antibodies were found only in two human patients in 1985 
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(Filipe et al., 1985). No more cases of CCHF have been detected since 
then (until 2024), despite the fact that several studies have been con
ducted on ticks (Zé-Zé et al., 2025). Hyalomma marginatum has been 
endemic in Spain and Portugal, well before these events (Apanaskevich 
and Horak, 2008).

In conclusion, crucial information is missing to properly assess the 
role of migrating birds in the direct transmission of CCHFV: 1) The 
ability of long-distance migrant birds to infect ticks with the virus (and 
to develop viraemia), 2) The exact mechanism, and persistence, of 
transstadial maintenance in transovarially infected Hyalomma ticks. 
However, in accordance with other research (Gray et al., 2009; Mancuso 
et al., 2022), it is highly probable that the establishment of Hyalomma 
populations and the endemisation of CCHFV in a given area follows a 
different pattern, though likely through connected processes. The pres
ence of Hyalomma populations seems to be essential for the virus to 
become endemic, but their sheer presence does not mean automatic 
CCHFV occurrence.
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Schmidt, A., Schmidt, E., 2009. Magyar Madárvonulási Atlasz [Atlas of Bird 
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Alivizatos, H., Kazantzidis, S., Sychra, O., Literák, I., 2016. Ticks and tick-borne 
pathogens in wild birds in Greece. Parasitol. Res. 115, 2011–2016. https://doi.org/ 
10.1007/s00436-016-4943-3.

England, M.E., Phipps, P., Medlock, J.M., Atkinson, P.M., Atkinson, B., Hewson, R., 
Gale, P., 2016. Hyalomma ticks on northward migrating birds in southern Spain: 
implications for the risk of entry of Crimean-Congo haemorrhagic fever virus to 
Great Britain. J. Vector Ecol. J. Soc. Vector Ecol. 41, 128–134. https://doi.org/ 
10.1111/jvec.12204.

Dudás, M., 2008. Országos Epidemiológiai Központ: krími-Kongó haemorrhagiás láz 
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