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We conducted a cross-sectional survey of Crimean-
Congo hemorrhagic fever virus (CCHFV) in dromedary
camels and attached ticks at 3 locations in the United
Arab Emirates. Results revealed a high prevalence of
CCHFV-reactive antibodies in camels and viral RNA in
ticks and camel serum, suggesting the virus is endemic
in this country.

Crimean—Cor\go hemorrhagic fever virus (CCHFV;
order Bunyavirales, family Nairoviridae, genus Or-
thonairovirus) is a geographically widespread species
of tickborne virus. Enzootic transmission cycles in-
volve livestock (cattle, sheep, goats) and tick species of
the genus Hyalomma (Acari: Ixodidae) (1). Spillover into
humans typically occurs through tick bites; however,
some severe (and even fatal) CCHFV infections have
occurred as a result of exposure to blood or tissue from
infected animals. The virus is genetically diverse, and
evidence indicates that frequent reassortment of viral
gene segments occurs, potentially as a result of animal
trade between regions of Africa and Asia (1,2).

Reports of infections in humans during 2016-
2019 (3-5), the outbreak in the United Arab Emirates
(UAE) in 1979 (6), and the outbreak in Oman during
1994-1995 (7) suggest that CCHFV is present in the
Arabian Peninsula. However, little is known about
enzootic transmission and the frequency of importa-
tion into this region. Therefore, we conducted a cross-
sectional survey of ticks and dromedary camels in the
UAE to determine exposure status and detect active
CCHEFYV infections.
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We collected whole blood samples from camels at
3 sites within the UAE that differed by frequency of
camel use: a family farm, a desert conservation reserve
with multiple tour operators, and a large livestock
market (Appendix, https://wwwnc.cdc.gov/EID/
article/26/5/19-1414-Appl.pdf). We found CCHFV
antibodies in the serum samples of 67% (84/125) of
camels. CCHFV antibody prevalence was highest in
older camels (96% in camels >10 years of age), and
no difference in antibody prevalence was detected
between sexes (68% [51/75] male, 71% [29/41] fe-
male) (Appendix Table 1). The prevalence of reactive
antibodies differed between sampling locations, po-
tentially because of differences in animal ages at the
respective sites.

We removed 314 adult ticks and 33 tick nymphs
(0-5 ticks/camel) from camels and identified the
species under a stereomicroscope. Most (99%,
311/314) adults were Hyalomma dromedarii ticks,
and 3 were H. scupense ticks. Two pools of adult
H. dromedarii ticks (1 containing 3 males and the
other containing 1 male) from 2 separate camels
(both 6-year-old females, one of which was anti-
body positive) and serum samples from 2 camels
(a 3-year-old female and 2-year-old male, both an-
tibody negative) were positive for CCHFV nucleic
acid (Appendix Table 2). These 4 camels were all
from the livestock market but originated from dif-
ferent regions of the UAE. The 2 camels with CCH-
FV RNA-positive serum were only briefly at the
livestock market (for 1 and 2 days), and the 2 with
CCHFV RNA-positive ticks were housed at the
market for 7 and 41 days.

We performed 2 conventional reverse transcrip-
tion PCRs on the RNA-positive serum samples and
on each tick from the 2 RNA-positive pools, 1 am-
plifying a 492-bp portion of the viral small (S) seg-
ment and 1 amplifying a 672-bp portion of the viral
medium (M) segment (Appendix). We then subject-
ed these PCR products to Sanger sequencing (Gen-
Bank accession nos. MN516481-8; Appendix Table
3). The S segment sequences from 3 ticks (from 2
camels) and 2 serum samples were all identical to
each other, except for a single synonymous substi-
tution in the sequence from 1 serum sample; these
sequences were genetically similar to sequences
of isolates from West and South Africa (group III;
Figure, panel A). We obtained the M segment se-
quences from only 3 ticks from 2 camels. These se-
quences were 85% identical to available sequences
in GenBank, and the isolate with the closest iden-
tity (AP92, GenBank accession no. DQ211625) was
from Greece (Figure panel B). Thus, the 2019 UAE

Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 26, No. 5, May 2020



RESEARCH LETTERS

A

100 [ DQ211640 Senegal/ArD15786/1972

DQ211639 Senegal/ArD8194/1969

1

100 DQ211650 DRC/UG3010/1956 :| m
KX013485 Uganda/Nakiwogo/1958
KY484036 Nigeria/loAr10200/1936

MN516483 UAE/CT33M1 Hyalomma dromedarii/2019 @
63 | MN516485 UAE/ACMS51 Camelus dromedarius/2019 @

100 | MN516482 UAE/CT25M2 Hyalomma dromedarii/2019 @
MN516481 UAE/CT25M1 Hyalomma dromedarii/2019 @
MN516484 UAE/ACM13 Camelus dromedarius/2019 @
DQ211646 South Africa/SPU97/1985

DQ211647 South Africa/SPU103/1987
DQ076415 Uganda/SPU 128/1981

DQ211648 South Africa/SPU4156/1985

KJ682818 South Africa/SPU18/1988
KJ682820 Namibia/SPU497/1988
MF547415 Spain/Caceres/2014
g9 || DQ211641 Mauritania/ArD39554/1984

76 - MF287636 Spain/201643792/2016
o AY029157 China/88166 7]
o AJ010649 China/8402/1984
DQ211642 China/C-68031/1968

AJ010648 China/66019/1965
GU477494 China/79121M18/2004
AY223475 Uzbekistan/Hodzha/1967
JF922674 India/NIV11703/2011
AAY049083 Tajikistar/HU8966
$6 | MF289419 UAE/813042/1998
MF289416 UAE/813040/1995
KY362516 Oman/812956/1998
83 ' DQ211645 Oman/1997
AJ538196 Iraq/Baghdad-12
AF527810 Pakistan/Matin

KY213714 India/NIV161064/2016
KC867274 Iran/Zahedan/2007
MH461097 Iran/5900/2017

DQ446212 Iran-52

KY484037 Pakistan/JD206/1965
AJ538198 Pakistan/SR3
HM452305 Afghanistan/2990/2009
DQ446213 Iran-53

AF428144 Kosovo/9553/2001
4")0‘_‘-?21 1649 Turkey/200310849/2003 v
DQ211643 Russia/Drosdov/1867
74 = DQ211644 Russia/Kashmanov/1967

DQ211638 Greece/AP92/1975 ] V|

—_
0.050

1020

100

66

DQ211626 Senegal/ArD8194/1969
DQ211627 Senegal/ArD15786/1972
GU477493 China/79121M18/1979 |
DQ211637 DRC/UG3010/1956
KX013484 Uganda/Nakiwogo/1958
99 [ KY484032 China/HY13/1968 T
DQ211629 China/C-68031/1968
AB069675 China/88166/1988
00 ' AB069674 China/8402/1984
AF467769 Pakistan/Matin
KY362518 Oman/812956/1998
100 ' DQ211632 Oman/1997
DQ211635 South Africa/SPU415/1985
100 - DQ211633 South Africa/SPU97/1985
100 | AY223476 Uzbekistan/Hodzha/1967
53_{ |: AY179962 Tadjikistan/HU8966
AJ538197 Iraq/Baghdad12/1976

DQ446215 Iran-52

DQ446216 Iran-53
AJ538199 Pakistan/SR3/2000

HM452306 Afghanistan/Afg09-2990/2009
KY213713 India/NIV161064/2016

KC867273 Iran/Zahedan/2007

MH461098 Iran/5900/2017

MF289415 UAE/813040/1995
60' MF289418 UAE/813042/1998
JN572086 India/NIV11703/2011
DQ211634 South Africa/SPU103/1987
DQ157174 South Africa/SPU128-7/1981
MF547416 Spain/Caceres/2014
MF287637 Spain/201643792/2016
70! NC 005300 Nigeria/lbAr10200/1996
AB069669 China/66019/1966 .
DQ211630 Russia/Drosdov/1967
AY675511 Kosovo/9553/2001 v

DQ211631 Russia/Kashmanov/1967
DQ211636 Turkey/200310849/2003
DQ211628 Mauritania/ArD39554/1984
KY484038 Pakistan/JD206/1965
MN516486 UAE/CT25M1 Hyalomma dromedarii/2019 @
MNS516487 UAE/CT25M2 Hyalomma dromedarii/2019 @
MN516488 UAE/CT33M1 Hyalomma dromedarii/2019 @

100

Illand IV

100

1vi

DQ211625 Greece/AP92/1975 ] VI

0.050

Figure. Molecular phylogeny of Crimean-
Congo hemorrhagic fever viruses from
dromedary camel serum samples and
ticks (green circles, thick branches),
United Arab Emirates, 2019. A maximum-
likelihood analysis of a 492-nt sequence
of the viral small (S) segment (A) and
672-nt sequence of the viral medium (M)
segment (B) were performed. Viruses are
labeled by GenBank accession number,
country of origin, isolate name, and year
of identification and are colored according
to S segment lineages following the
group nomenclature (2): group |, West
Africa 1; group Il, Democratic Republic
of the Congo; group lll, South Africa

and West Africa 2; group 1V, Asia and

the Middle East; group V, Europe and
Turkey; group VI, Greece; and group

VII (M segment only). Numbers beside
branches are bootstrap values from 500
bootstrap replicates; only values >60%
are shown. Scale bars indicate number of
substitutions per site.
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isolates did not fall within previously defined phy-
logenetic groups (2).

Our data indicate that exposure to CCHFV is com-
mon among camels in the UAE, and transmission to
camels might be occurring via native infected H. drom-
edarii ticks. A previous survey of UAE livestock that
occurred shortly after the 1994-1995 outbreak ruled
out camels and camel ticks as CCHFV reservoirs (7).
Our data might indicate increased transmission activ-
ity in the region, potentially explaining the human case
in Sharjah, UAE, in August 2019 associated with han-
dling infected meat (5). The largest outbreak of CCH-
FV infection in the UAE (1994-1995) was associated
with a high case-fatality ratio (73%) and was limited
to abattoir workers (8,9); however, hospital outbreaks
have also previously occurred in the UAE (6).

All previously characterized CCHFV iso-
lates from the Arabian Peninsula and the Middle
East (including viruses from the UAE and Oman)
were genetically similar to each other, clustering to-
gether according to the S segment (group 1V, Figure
panel A). The M segments of the isolates from UAE
and Oman were similar to those of viruses from
Asia, the Middle East, West Africa, and South Africa
(Figure panel B) (2,3,7). Overall, the data suggest
that CCHFV is endemic in the UAE, where enzootic
transmission cycles involve camels and camel ticks.
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