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We conducted a Crimean-Congo hemorrhagic fever vi-
rus (CCHFV) survey of Hyalomma spp. ticks collected
from camels in southeastern Algeria. Of 138 tick pools,
1 was CCHFYV positive; the sequenced strain belonged
to the Africa 1 genotype. Healthcare professionals in Al-
geria should be aware of this detection of a circulating
pathogenic CCHFV genotype.

Infection with Crimean Congo hemorrhagic fever
virus (CCHFV; Orthonairovirus hemorrhagiae; Nai-
roviridae: Bunyavirale) provokes fever and hem-
orrhagic manifestations in humans but results in
asymptomatic infections in animals (1). CCHFV is
maintained in nature through wild and domestic
animals serving as amplification hosts and ticks as
reservoirs. CCHFV is endemic to Africa, the Middle
East, Asia, and Europe (2). However, knowledge of
CCHFV in North Africa is limited to few serologic
surveys and molecular characterization in ticks.

In Algeria, Agai virus (Orthonairovirus parahemor-
rhagiae), previously known as AP92-like CCHFV, has
been detected in Hyalomma aegyptium ticks collected
from tortoises (3). In addition, 2 seroprevalence stud-
ies of CCHFV conducted on dromedary camels (Cam-
elus dromedarius) in different regions from southern
Algeria showed a high rate of IgG against CCHFV
(2,4). We aimed to detect CCHFV among ticks in
southern Algeria, where serologic evidence of the vi-
rus was reported among camels.
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During September-November 2023, we conduct-
ed surveillance for CCHFV in ticks collected from
camels in the Wilayates (provinces) of Ouargla, Illizi,
and Djanet, located in southeastern Algeria (Appen-
dix, https://wwwnc.cdc.gov/EID/article/31/8/25-
0123-Appl.pdf). We morphologically identified ticks
by using taxonomic keys and pooled specimens on the
basis of species, sex, developmental stage, feeding sta-
tus, and collection sites; we stored pools at —80°C until
analysis. We cleaned ticks with 70% ethanol and then
crushed them by using a Retsch MM 400 Mixer Mills
(https:/ /www .retsch.com). We extracted nucleic acid
material (RNA and DNA) from supernatants by us-
ing NucleoSpin Virus kits (Macherey-Nagel, https://
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www.mn-net.com), according to the manufacturer’s
instructions. We screened tick extracts for CCHFV by
using real-time reverse transcription PCR (RT-PCR)
targeting the small (S) segment of CCHFV (5) and con-
firmed positive pools by using an endpoint RT-PCR
targeting the S segment of the Nairovirus group (6),
followed by Sanger sequencing. We molecularly con-
firmed positive pools by sequencing the mitochondrial
cytochrome oxidase I gene (7). We constructed a max-
imum-likelihood tree with 1,000 bootstrap replicates
using a Tamura 1992 with gamma distribution substi-
tution model (8) using different CCHFV sequence gen-
otypes (Figure). We deposited the sequence obtained
in this study into GenBank (accession no. PQ246052).
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Figure. Phylogenetic analysis of the small segment sequence of Crimean-Congo hemorrhagic fever virus Africa 1 lineage detected in
ticks collected from camels in southeastern Algeria, 2023. Bold indicates the strain detected in Algeria; other sequences are labeled
by GenBank accession number, geographic origin, and sampling year. Only bootstrap values >80 are shown. Scale bar indicates

substitutions per site.
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Table. Description of CCHFV in tick pools collected from camels in southeastern Algeria, 2023*

Wilayates (province) Tick species No. pools No. ticks/pool, by sex Positive pool no./Ct/sex
Quargla Hyalomma dromedarii 45 20M,25F
Hy. rufipes 2 1M, 1F
llizi Hy. dromedarii 60 23 M,37F 13/39.04/M; 22/26.91/M
Hy. rufipes 4 1M,3F
Hy. impeltatum 6 1M, 5F 19/36.24/M
Hy. impressum 2 2F
Djanet Hy. dromedarii 13 4M,9F
Hy. impeltatum 4 4 F
Hy. impressum 2 2M

*Pools of ticks were tested with quantitative reverse transcription PCR for the small segments of CCHFV RNA. A total of 138 pools, comprising 346 ticks
collected from 103 camels, were tested for CCHFV. Only 3 pools of Hy. dromedarii ticks from lllizi were CCHFV positive; only the pool in bold, containing
5 male Hy. dromedarii ticks, generated a 465-bp fragment of the small segment using the endpoint RT-PCR. CCHFV, Crimean-Congo hemorrhagic fever

virus; Ct, cycle threshold.

We grouped a total of 346 ticks collected from
103 camels into 138 pools. Tick species consisted of
290 (83.81%) Hy. dromedarii, 26 (7.51%) Hy. rufipes, 19
(5.49%) Hy. impeltatum, and 11 (3.17%) Hy. impressum
(Table). Each pool contained 1-5 ticks grouped by
feeding status, species, locality, and sex. Three pools
tested positive for CCHFV by the first real-time RT-
PCR: pool 22 (cycle threshold [Ct] value = 26.91), pool
19 (Ct = 36.24), and pool 13 (Ct = 39.04). Only pool
22, containing 5 male Hy. dromedarii ticks, generated a
465-bp fragment of the S segment using the endpoint
RT-PCR. A maximum-likelihood tree showed that
the Algeria sequence formed a monophyletic group
or cluster with strains from Senegal and France be-
longing to the Africa 1 genotype (GenBank accession
nos. DQ211639, DQ211639, and PP025038) with 95%
bootstrap support (Figure). Molecular identification
of ticks in positive pools using cytochrome oxidase
I gene confirmed the presence of Hy. dromedarii and
Hy. impeltatum ticks (Table), both species are known
as competent vectors for CCHFV.

We detected and characterized a pathogenic
strain of CCHFV in local tick populations collected
from camels in southern Algeria, underscoring cir-
culation of the virus in this region. Camels play a
vital economic and cultural role in the region, espe-
cially through transhumance. However, movements
between Algeria and endemic areas in neighbor-
ing countries through legal and illegal cross-border
trade increase the likelihood of encountering viremic
animals and tick vectors. Moreover, migratory birds
from the Trans-Saharan Flyway carrying Hyalomma
spp. ticks are likely a major source of CCHFYV strains
circulating between Africa and Europe, as reported
in Morocco and France (9,10). Our findings suggest
that the possible pathway of CCHFV dissemination
to Algeria from endemic areas could involve migrato-
ry birds, considering that the CCHFV Africa 1 strain
identified in this study is phylogenetically closely
related to the strains previously reported in Corsica
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(France) and Senegal. The potential for the continu-
ous spread of CCHFV across Algeria and North Af-
rica is substantial. Indeed, Algeria’s large territory
harbors various tick species known for their CCHFV
transmission competence, increasing the likelihood
of CCHFV circulation among ticks and animals. This
study, limited to 3 provinces in the Sahara, serves as
a starting point for broader epidemiologic studies
across the country; expanding surveillance to other
regions, animals, humans, and tick vectors is crucial
for informing policy-makers and enabling a compre-
hensive risk assessment of CCHFV exposure in Al-
geria. Using next-generation sequencing technologies
for whole-genome sequencing of CCHFV will enable
detailed genomic characterization and clarify spatio-
temporal transmission dynamics.

In summary, our results document detection of
a CCHFV pathogenic genotype among camels in
Algeria, carried by Hyalomma spp. ticks. Healthcare
professionals should be aware of CCHFV circulation
in this region and the resulting potential for human
infection.
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We investigated quinolone resistance in Mycoplasma
bovis samples isolated in China during 2008—2023.
Sequence type 52 was the dominant genotype; GyrA
(S83F/Y) and ParC (S80R) protein double mutations
caused high resistance to fluoroquinolones. Increased
vigilance and surveillance of M. bovis infections in cattle
will be needed to prevent disease.

Diseases in cattle caused by Mycoplasma bovis in-
clude bronchopneumonia, mastitis, and arthritis
(1,2). M. bovis was first isolated in 1961 (3) and, over
the past >6 decades, it has become widespread world-
wide. Bovine mycoplasmosis caused by M. bovis is an
emerging disease in China. Since the first isolation of
M. bouis strains in China’s Hubei region in 2008, those
strains have spread rapidly and extensively to most
provinces in China (4-6). However, the epidemiologic
features of M. bovis in China are unknown. Antimi-
crobial drugs are currently a critical means of control-
ling M. bovis infections (7,8). Fluoroquinolones have a
substantial bactericidal effect against Mycoplasma spp.;
however, their effectiveness has been gradually de-
clining (9,10). Fluoroquinolone resistance in Mycoplas-
ma spp. relies primarily on gene point mutations (7).
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