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Serosurvey results for Crimean-Congo hemorrhagic fever
virus antibodies in dromedary camels in Algeria indicate
that the pathogen is circulating endemically in desertic ar-
eas, despite the hostile environment. Thus, dromedaries
are suitable sentinels for detecting human risk for Crime-
an-Congo hemorrhagic fever in desertic areas.

Crimean Congo hemorrhagic fever virus (CCHFV)
is a tickborne Orthonairovirus that causes a poten-
tially fatal hemorrhagic systemic disease in humans,
Crimean-Congo hemorrhagic fever (CCHF). The vi-
rus is sustained in the ecosystem through wild and
domestic animals, which act as tick amplification
hosts and are asymptomatic (1). CCHF has recently
increased in Africa and is emerging in new regions
(2). However, knowledge of CCHFV epidemiology in
North Africa is limited.

In Algeria, CCHFV has been detected in ticks (3),
but no human cases have been reported, probably be-
cause of inadequate surveillance (2). In recent years,
breeding of dromedary camels (Camelus dromedarius)
has increased (4); dromedaries could be ideal indica-
tors of CCHFV circulation because they are widely
distributed across Algeria and are commonly reared
in open environments with exposure to ticks. To
evaluate the distribution of the virus and the poten-
tial risk factors associated with CCHFV exposure, we
conducted a serosurvey of CCHFV in dromedaries
from the northeastern Saharan region of Algeria.

During 2020-2021, we collected 294 serum sam-
ples from dromedaries, of which 215 were from 23
different herds, and 79 samples from an abattoir, all
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from a region that included 4 provinces (wilayas):
Biskra, El Oued, Touggourt, and Ouaregla. We test-
ed samples for CCHFV antibodies by using a com-
mercial kit (ID Screen CCHF Double Antigen Multi-
species ELISA; IDvet, https://www.id-vet.com).
We obtained data on risk factors associated with
the individual animals (e.g., age) and management
(e.g., breeding system) and evaluated their effect on
CCHFV seropositivity with a mixed-effect logistic
regression model with herd as a random effect, us-
ing R software (The R Project for Statistical Comput-
ing, https://www.r-project.org). We also collected
data with regard to patterns of movements (i.e.,
duration and seasonality) for grazing. To evaluate
the characteristics of the environment in which the
dromedaries were reared, we created a buffer area
around each herd (with a 100-km radius, consider-
ing the pattern of movements), and obtained the fea-
tures of the land cover (5).

Animal-level CCHFV seroprevalence was 75.5%
(95% CI 69.9-79.8; 222/294), and herd-level serop-
revalence was 95.7% (95% CI 93.3-98.0; 22/23) (Fig-
ure). Odds of being seropositive for CCHFV were
higher among dromedaries bred in the traditional
system (i.e., grazing outdoors all year) (7.2, 95% CI
1.1-48.7) and the semitraditional system (i.e., graz-
ing outdoor all year except for winter) (4.5, 95% CI
1.04-19.1) than among animals kept in permanent
confinement. Odds of being seropositive were also
higher among animals 4-10 years of age (6.5, 95%
CI 2.2-19.5) and animals >10 years of age (14.9, 95%
CI 3.2-69.4) than among animals <4 years of age
(Table). The environment in which the dromedar-
ies grazed was composed essentially of sandy desert
(48.0%), bare areas (26.1%), and consolidated bare
areas (i.e., bare rocks or stones) (11.5%).

Our results show that exposure of dromedaries
to CCHFV is widespread; seroprevalence was high
at both the herd and individual animal levels. Indi-
vidual seroprevalence (74.8%) was similar to that
reported in other countries of North Africa (6,7),
suggesting that dromedaries may play a role in the
epidemiology of CCHFV. Increased age was asso-
ciated with higher CCHFV seroprevalence, which
probably indicates that the virus has been endemic
for some years. However, our finding that 22/56
(39.3%) dromedaries <1 year of age were seroposi-
tive indicates intense recent CCHFV circulation in
the area. Traditional and semitraditional breeding
systems increased the likelihood of CCHFV seropos-
itivity because of the increased probability of expo-
sure to CCHFV-infected ticks. Traditionally, drom-
edaries have been reared in constant movement
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Figure. Locations of CCHFV seropositive and seronegative dromedary camel (Camelus dromedarius) herds, with ranging areas of 100
km. A) Ranging areas of herds in Algeria and coverage of the Sahara. B) Closer view of ranging areas, showing CCHFV-positive and
-negative camel herds and location of abattoir. CCHFV, Crimean-Congo hemorrhagic fever virus.

across large pastoral areas in the Sahara desert, but
nomadism is being replaced by transhumance (i.e.,
shorter and seasonal movements), especially in the
northeastern Saharan region of Algeria (8). None of
the herds in our study was nomadic; most move-
ments were <4 days, implying that seropositive ani-
mals were exposed within the study area. Therefore,
CCHEFYV circulation in dromedaries from this region
most likely maintains itself without the need for re-
peated introductions from neighboring areas.
Attempts to map the distribution of CCHF risk
have indicated that the areas at risk in Africa were

Table. Results of mixed-effect logistic regression model used in
study of Crimean-Congo hemorrhagic fever virus seropositivity
among dromedary camels, Algeria, 2020—2021*

Fixed effects Odds ratio (95% CI) p value
Breeding system
Intensive Reference NA
Traditional 7.24 (1.08-48.7) 0.042
Semitraditional 4.47 (1.04-19.1) 0.044
Age, y
<4 Reference NA
4-10 6.51 (2.17-19.5) 0.0008
>10 14.88 (3.19-69.4) 0.0006
AlC 178.5 NA
R? 0.50 NA

*The model included breeding system (3 categories) and age (3
categories) as the explanatory variables and herd as a random effect. AIC,
Akaike information criterion; NA, not applicable.
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basically restricted to the sub-Saharan region, where
CCHF was associated with the presence of shrub or
grassland (9). Because we found that bare or sandy des-
ert areas are also favorable for CCHFV transmission,
more studies are needed to evaluate animal hosts and
tick vectors involved in CCHFV spread in those areas.
Moreover, in the northeastern Saharan region of Alge-
ria, the practice of breeding dromedaries in peri-urban
areas has recently increased (10), which could increase
the risk for human exposure to CCHFV. Developing a
robust surveillance system for detecting human cases
and monitoring CCHFV infection in peri-urban drom-
edaries is essential for early detection of the risk and
implementation of preventive measures.
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We report a case of Dirofilaria repens infection caus-
ing microfilaremia in a patient from Serbia. Serum
samples tested positive for D. repens IgG by ELISA.
Our findings and those of others suggest the parasite’s
progressive adaptation to humans. Clinicians should
be aware that microfilaremia can develop during Diro-
filaria spp. infections.

Diroﬁlaria repens is a vectorborne filarial helminth
of carnivores, mainly domesticated dogs (1). Hu-
mans are considered accidental hosts, in which the
parasite induces local inflammation causing granulo-
matous reactions primarily detected in subcutaneous
and ocular tissues. Because humans are not natural
hosts, microfilariae are typically absent from periph-
eral blood; thus, diagnostic procedures require mor-
phologic and molecular analyses of removed worms
(2). Immunodiagnostic tests are being designed as po-
tential alternatives to invasive diagnostic procedures
(3). This parasite rarely evades the human host’s im-
mune system to reach sexual maturity. The literature
reports 22 cases of human D. repens microfilaremia,
of which several have been confirmed through mo-
lecular examination (3,4). We describe a case of hu-
man dirofilariasis with circulating microfilariae in a
patient from Serbia.

A 43-year-old professional soldier in the army
of Serbia was first seen for a walnut-sized swell-
ing accompanied by itching on the inner side of
his thigh, which we promptly treated with cipro-
floxacin (1 g/d) for 14 days. Two months after the
initial swelling, the patient noted another simi-
lar protuberance on his inner thigh that migrated
toward the back of the thigh every 2-3 days. An
ultrasound detected a 13.5 x 8 mm subcutaneous
nodule. Biochemical analyses of the patient’s blood
and blood cell counts were within reference ranges,
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