2. Strasek Smrdel K, Tozon N, Duh D,
Petrovec M, Avsic Zupanc T. Diversity of
groESL sequences of Anaplasma phago-
cytophilum among dogs in Slovenia. Clin
Microbiol Infect. 2009;15(Suppl 2):79-
80. http://dx.doi.org/10.1111/j.1469-0691.
2008.02201.x

3. Masuzawa T, Uchishima Y, Fukui T, Oka-
moto Y, Muto M, Koizumi N, et al. Detec-
tion of Anaplasma phagocytophilum from
wild boars and deer in Japan. Jpn J Infect
Dis. 2011;64:333-6.

4. Portillo A, Pérez-Martinez L, Santibafiez
S, Santibafiez P, Palomar AM, Oteo JA.
Anaplasma spp. in wild mammals and Ix0-
des ricinus from the north of Spain. Vector
Borne Zoonotic Dis. 2011;11:3-8. http://
dx.doi.org/10.1089/vbz.2009.0214

5. Castellaw AH, Chenney EF, Varela-Stokes
AS. Tick-borne disease agents in various
wildlife from Mississippi. Vector Borne
Zoonotic Dis. 2011;11:439-42. http://
dx.doi.org/10.1089/vbz.2009.0221

6. Galindo RC, de la Fuente J. Transcrip-
tomics data integration reveals Jak-STAT
as a common pathway affected by patho-
genic intracellular bacteria in natural
reservoir hosts. J Proteomics Bioinform.
2012;5:108—15. http://dx.doi.org/10.4172/
jpb.1000221

7. Galindo RC, Ayllon N, Strasek Smrdel K,
Boadella M, Beltran-Beck B, Mazariegos
M, et al. Gene expression profile suggests
that pigs (Sus scrofa) are susceptible to
Anaplasma phagocytophilum but control
infection. Parasit Vectors. 2012;5:181.
http://dx.doi.org/10.1186/1756-3305-5-
181

Address for correspondence: Jose de la Fuente,
Department of  Veterinary  Pathobiology,
College of Veterinary Medicine, 250 McElroy
Hall, Oklahoma State University, Stillwater,
OK 74078, USA; email: jose.de la fuente@

okstate.edu

EID

online

wwwnc.cdc.gov/eid

Emerging Infectious Diseases *« www.cdc.gov/eid « Vol. 18, No. 12, December 2012

Migratory Birds,
Ticks, and Crimean-
Congo Hemorrhagic

Fever Virus

To the Editor: In a recently
published study, Estrada-Pefia et al.
reported the finding of Crimean-Congo
hemorrhagic fever virus (CCHFV)
in adult Hyalomma lusitanicum ticks
from red deer (Cervus elaphus) in
Spain during 2010 (1). Phylogenetic
analysis showed that the virus was
most likely of African origin. Here,
we present a model for the transfer of
CCHF V-infected ticks by migratory
birds from Africa to Europe.

CCHFV is an RNA virus
in the genus Nairovirus, family
Bunyaviridae. It is transmitted to
humans through tick bites or by
contact with blood or tissues from
infected ticks, livestock, or humans.
Manifestations of severe cases are
internal and external hemorrhages and
multiorgan failure; the case-fatality
rate is =30% (2,3). CCHFV has the
widest geographic distribution of
any tick-borne virus, encompassing
~30 countries from eastern China
through Asia, the Middle East, and
southeastern Europe to Africa (3,4).
During the past decade, the virus
has emerged in new areas of Europe,
Africa, the Middle East, and Asia
and has increased in disease-endemic
areas (5) (online Technical Appendix,
wwwne.cde.gov/EID/pdfs/12-0718-
Techapp.pdf).

In response to the emergence of
CCHFV in Europe, during spring 2009
and 2010, we screened migratory birds
for ticks as they traveled from Africa
to Europe. At 2 bird observatories on
the Mediterranean Sea (Capri, Italy,
and Antikythira, Greece), 14,824 birds
of 78 different species were caught
and examined for ticks. Most (88%) of
the 747 collected ticks were identified
as members of the Hyalomma
marginatum complex, most probably
H. rufipes and H. marginatum sensu
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stricto (s.s.), i.e., the principal vectors
of CCHFV (2). Of 10 morphologically
representative ticks, 9 were identified
by molecular methods as H. rufipes
and 1 as H. marginatum s.s. (6).

Ticks belonging to the H.
marginatum complex are common
in large parts of the African and
Eurasian continents. The immature
ticks feed mainly on birds and, to
a lesser extent, on small mammals,
whereas the adults actively seek larger
mammals, including hares, wild and
domesticated ungulates, or humans
(4). In accordance with this pattern,
99% of the collected ticks in our study
were larvae and nymphs.

On April 23, 2009, a woodchat
shrike (Lanius senator senator)
was caught at the Antikythira Bird
Observatory in the Greek archipelago.
The bird was a female in her second
calendar year and harbored 19 H.
marginatum complex ticks (3 larvae
and 16 nymphs, most likely H. rufipes).
Three of the nymphs, 1 half-fed and 2
fully engorged, were found positive
by real-time PCR for the CCHFV
small (S) segment by using methods
previously described (7), amplifying
a 127-bp product. The 3 positive
samples were sequenced and found to
be identical. Previous studies, based
on the S segments, have identified 7
phylogenetically distinct genotypes:
Africa 1-3, Asia 1-2, and Europe 1-2
(8). Europe 1 has been reported from
Russia, Turkey, Greece, Bulgaria,
and the Balkans, and Europe 2 is the
nonpathogenic strain AP92 found in
Greece. Alignment of the Antikythira
strain with CCHFV S segment
sequences deposited in GenBank
showed that it had the greatest
similarity with strains belonging to
the genotype Africa 3 (8). In addition,
a phylogenetic tree clearly places
the Antikythira sequence within the
Africa 3 clade (Figure).

The woodchat shrike winters
in a belt from Senegal to Somalia
and breeds in southern Europe and
northern Africa (9). The Antikythira
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bird was caught during its rapid
northward migration on a small island
where birds normally stop over briefly
just after crossing the Sahara Desert
and the Mediterranean Sea. Also, the
infected ticks were either half fed
or fully engorged nymphs that, in
the case of H. marginatum complex
ticks, normally attach to the bird as
larvae; this finding indicates that these
ticks had attached before the bird
began migration. Furthermore, 9/10
morphologically representative ticks
were identified by molecular methods
as H. rufipes, a species within the H.
marginatum complex most common

on the African continent (4,6). On the
basis of these findings, we propose
that this bird was infested somewhere
in sub-Saharan Africa.

Migratory  birds  acting as
long-distance transporters of ticks
containing various human pathogens
have been reported (10). Pre-adult
ticks can stay attached to avian hosts
during migration, thereafter detaching
at breeding or stopover sites, where
mammalian hosts can potentially
establish new foci (4). Regarding
the finding in Spain (1), one could
speculate that new cycles of CCHFV
transmission could be initiated through
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Figure. Neighbor-joining tree of Crimean-Congo hemorrhagic fever virus small segment
sequences retrieved from GenBank and the novel 127-bp sequence isolated in this study
(boxed). The tree is drawn to scale, with branch lengths in the same units as those of the
evolutionary distances used to infer the phylogenetic tree. A total of 127 positions were
in the final dataset. Trees generated with maximum-likelihood and maximum-parsimony
methods (not shown) exhibited nearly identical topology to this tree. The corresponding
part of the Nairobi sheep disease virus small segment was used as an outgroup. The
analyses were conducted in MEGAS5 software (www.megasoftware.net) using a ClustalW
alignment. Accession numbers and geographic origins of the sequences are shown. Scale
bar indicates number of base differences per sequence. S. Africa, South Africa.
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viremic or nonviremic (cofeeding)
mechanisms involving, for example,
transstadially infected adult H. rufipes
ticks and susceptible H. lusitanicum
ticks that are feeding on the same
mammalian host.

Further research is needed on the
interaction between birds and ticks in
relation to the geographic distribution
of CCHFV. Monitoring the influx of
migratory birds carrying CCHFV-
infected ticks might give disease-
prevention authorities a useful tool for
predicting the potential emergence of
new disease foci in Europe.
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