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Abstract

Introduction: Crimean-Congo hemorrhagic fever (CCHF) is a fatal tick-borne viral zoonosis. CCHF virus (CCHFV) has 7 distinct
genotypes with a determined geographical distribution pattern. However, similar genotypes have been reported from distant geo-
graphical areas.
Case Presentation: On 4 June 2016, a CCHF suspected case from Sanandaj city, Kurdistan province of Iran, was confirmed with
CCHFV infection by RT-PCR test. The phylogenetic analyses showed a strain belonging to Europe-1 genotype.
Conclusions: Considering the similarity of Iranian strain of Europe-1 genotype to the strains from Turkey and Russia, it could be
claimed that Europe-1 genotype has introduced to Iran from European countries. However, to have a better understanding about
the circulation of CCHFV Europe-1 genotype in Iran, further investigations should be performed.
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1. Introduction

Crimean Congo hemorrhagic fever virus (CCHFV) is a
highly virulent pathogen that belongs to Nairovirus genus
and Bunyaviridae family. Human infection occurs through
infected Ixodid ticks bite (mainly genus Hyalomma) as well
as unprotected contact with blood/tissues from viremic
animals or patients. Ixodid ticks are reservoir of CCHFV
and the virus circulates in ticks via transstadial, transsex-
ual, and transovarial (1).

Among viral hemorrhagic fever agents, CCHFV displays
a wide geographic distribution as it has been documented
in many countries of Africa, the Middle East, Asia, South-
eastern Europe, and recently in Spain (2).

According to the sequence of the S segment of CCHFV
genome, the virus was categorized into 7 phylogenetic
groups including 3 Africa, 2 Asia, and 2 Europe. Iran is one
of the CCHF endemic countries with human cases of the
disease reported almost all over the country (3). According
to the previous data, 5 out of 7 lineages of CCHFV have been
detected in Iran (1, 4). The broad CCHFV genetic diversity
in Iran inspired us to investigate the circulation of CCHFV
linages across Iran. Here we report a Europe-1 lineage for
the first time from Kurdistan province, the western part of
Iran.

2. Case Report

In June 2016, a 53-year-old shepherd was admitted
to a general referral hospital in Sanandaj city, Kurdis-
tan province (Figure 1). His symptoms included sudden
fever (> 38°C), dizziness, myalgia, stomachache, ecchymo-
sis, and petechiae. Laboratory analyses revealed throm-
bocytopenia (Platelet = 15000/ µL), leukopenia (WBC =
3000/µL), proteinuria, hematuria, elevated liver enzymes
(ALT = 276 U/L, AST = 414 U/L, and ALP = 356 U/L), prolonged
prothrombin time (PT = 16 Sec), and partial thromboplas-
tin time (PTT = 70 Sec) (Table 1). The patient had a history of
tick bite 10 days prior the onset of clinical symptoms.

According to the instruction of the National Expert
Committee on Viral Hemorrhagic Fevers of Iran, the pa-
tient was subjected to the supportive and Ribavirin ther-
apy, and his serum sample was sent to the Department of
Arboviruses and Viral Hemorrhagic Fevers, Pasteur Insti-
tute of Iran (National Reference Laboratory) for laboratory
diagnosis of CCHFV infection. To investigate CCHFV infec-
tion, IgM ELISA and RT-PCR tests were carried out as previ-
ously described (4, 5).

Briefly, the IgM capture Enzyme Linked Immunosor-
bent Assay (MAC-ELISA) was carried out using inactivated
viral antigen, diluted hyperimmune mouse anti-CCHFV as-
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Figure 1. Geographical Location of Kurdistan Province in Iran

citic fluid, horseradish peroxidase (HRP) conjugated sec-
ondary antibody and finally hydrogen peroxide (H2O2) and
3, 3’, 5, 5’tetramethyl benzidine (TMB). QIAamp Viral RNA
extraction Kit (QIAgen GmbH, Hilden, Germany) and One-
Step RT-PCR Kit (QIAgen GmbH, Hilden, Germany) were
used for viral RNA extraction and RT-PCR.

The sample tested positive for viral RNA and negative
for IgM. The RT-PCR product (536 bp of S segment) was se-
quenced using an Applied Biosystems 3730/3730xl DNA An-
alyzers and the sequence was submitted to GenBank un-
der accession number KX458022. Phylogenetic analysis
was performed as previously described (4). As depicted in
Figure 2, the isolate (Iran 4895) was grouped within the

Europe-1 genotype.

3. Discussion

CCHFV shows a wide genetic diversity among ar-
boviruses and based on the sequence of the S segment,
the virus phylogenetically is categorized into 7 distinct
genotypes including Africa-1, Africa-2, Africa-3, Asia-1, Asia-
2, Europe-1, and Europe-2 (1). Although CCHFV genotypes
display a limited geographical distribution, some reports
indicate that similar genotypes may be detected in distant
geographical areas. For example, recent studies have doc-
umented the circulation of Europe-2 related strains in the
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Figure 2. Phylogenetic Tree Showing the Close Relation of the Isolate Iran-4895 to the Turkish and Russian Strains Within Europe-1 Genotype

Phylogram was constructed using Maximum Likelihood statistical method and kimura 2-parameter substitution model with Bootstrap replication 100,000 as validation test.

Middle East (4) and North Africa (6). Furthermore, a closely
related strain to Africa-3 genotype was reported from Spain
(2). Considering that ticks could be transferred long dis-
tances by migratory birds as well as international livestock

trade, observation of the genetic diversity of CCHFV in
other endemic areas is not unexpected (7). In this study,
phylogenetic analysis of the detected CCHFV showed a sim-
ilarity to Europe-1 genotype. Previous reports from the
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Table 1. Demographic Features and Laboratory Findings of the Patient

Demographic Features

Sex Male

Age, y 53

Occupation Shepherd

Clinical symptoms/Signs Dizziness, Myalgia, Stomachache, Ecchymosis,
Petechiae

Laboratory findings

Platelet, µL 15000

WBC, µL 3000

ALT, U/L 276

AST, U/L 414

ALP, U/L 356

PT, s 16

PTT, s 70

Proteinuria Positive

Hematuria Positive

CCHFV IgM ELISA Negative

CCHF RT-PCR Positive

Abbreviations: ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST,
aspartate aminotransferase; PT, prothrombin time; PTT, partial thromboplas-
tin time; WBC, white blood cells.

north and northwest of Iran also documented the Europe-
1 genotype of CCHFV (8-10). Considering the close simi-
larity of strains of Europe-1 genotype from Iran with the
Turkish and Russian strains (8-10), it could be hypothesized
that Europe-1 genotype was introduced to Iran via migra-
tory birds. However, to confirm this theory, collected ticks
from migratory birds in the regions with reported Europe-
1 genotype should be evaluated for CCHFV infection fol-
lowed by phylogenetic analysis. Being a national reference
laboratory report is the strength point of this study. The
limitation of this study is its case report context, which
does not provide comprehensive information about virus
circulation.

Footnote

Disclosure Statement: The authors declare that there are
no conflicts of interest. There were no sources of funding
for this study.
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