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Abstract

Introduction: Crimean-Congo hemorrhagic fever (CCHF) is an acute viral zoonotic disease, which is endemic in vast geographic
areas including the Middle East. The causative agent, Crimean-Congo hemorrhagic fever virus (CCHFV), is a Nairovirus, which is
mainly transmitted to human from infected hard ticks and viremic livestock.
CasePresentation: In April 2016, an outbreak of CCHF occurred in Khuzestan province, Iran, because of slaughtering a tick-infested
calf and manipulation of its meat.
Discussion: Given that viremic livestock are the main source of CCHF outbreaks in Iran, limitation of the livestock smuggling and
unhealthy slaughtering is of great importance in the prevention of CCHF in endemic regions.
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1. Introduction

Crimean-Congo hemorrhagic fever virus (CCHFV) is
an enveloped RNA virus, which is classified in Nairovirus
genus, Bunyaviridae family (1). The virus is distributed
throughout more than 30 countries in Africa, Asia, south-
east Europe, and the Middle East including Iran (2). CCHFV
is a life threatening tick-borne virus causing a fatal hemor-
rhagic fever, called CCHF, in human. The majority of CCHF
cases are sporadic; however, outbreaks have been reported
in some regions (3). CCHFV can be transmitted to people
through the bite of infected Ixodid (hard) ticks and direct
exposure to body fluids or tissues from viremic livestock
or other patients (4, 5). Therefore, the outbreaks often in-
volve people working in livestock industry and health care
workers. Here, we report a CCHF outbreak in Khuzestan
province, southwest of Iran, caused by direct contact with
infected blood or tissues of a calf and consumption of the
under-cooked infected meat.

2. Outbreak Presentation

In April 2016, three patients presenting clinical pic-
tures compatible with CCHF were admitted to a regional
hospital in Khuzestan province (Figure 1).

Case 1 was a 34 year-old slaughterer man who referred
to the hospital with sudden fever (> 38°C), petechiae, and

Figure 1. Geographical Location of Khuzestan Province in Iran

hemoptysis. Following laboratory analyses, severe throm-
bocytopenia, Leukocytosis, and elevated liver enzymes
were seen. Splenomegaly was observed within ultrasonog-
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raphy. This case slaughtered a tick-infested calf within 3
days before onset of symptoms.

Case 2 was admitted with sudden fever, severe
headache, myalgia, and hematemesis. Laboratory analyses
showed thrombocytopenia and increased liver enzymes.
This patient was a 17 year-old butcher man with no his-
tory of tick bit; he was chopping the calf meat that was
slaughtered by case 1.

Case 3 was a 27 year-old farmer who collaborated with
case 2 in manipulation of the calf meat that was slaugh-
tered by case 1. He also consumed the meat of freshly
slaughtered calf as an under-cooked kebab. The farmer
was admitted to hospital with sudden onset of fever (>
38°C), myalgia, nausea and vomiting, diarrhea, stomach
ache, and epistaxis. More investigation revealed leukope-
nia, thrombocytopenia, and increased liver enzymes.

For all three cases, human immunodeficiency virus
(HIV), hepatitis B virus (HBV), Hepatitis C virus (HCV),
Malaria, Brucellosis, Leptospirosis, and salmonella tests
were negative. All the patients were treated with Rib-
avirin and finally recovered. Moreover, their families were
alerted for CCHF infection but they did not receive Rib-
avirin as a prophylaxis.

According to the Iranian national expert committee
on viral hemorrhagic Fevers guideline, all CCHF suspected
samples were referred to the department of arboviruses
and viral hemorrhagic fevers, Pasteur Institute of Iran (Na-
tional. Ref. Lab). To confirm CCHFV infection, the samples
were analyzed by reverse transcription polymerase chain
reaction (RT-PCR) and ELISA tests. Viral RNA was extracted
using QIAamp RNA Easy Mini kit (QIAgen, GmbH, Hilden,
Germany) according to the manufacturer’s protocol, and
RT-PCR was performed using Iran F2 and Iran R3 primers as
previously described (6). Anti-CCHFV IgM was investigated
using IgM capture ELISA (7).

All 3 cases tested positive for CCHFV RNA and anti-
CCHFV IgM. To ensure the same origin of infection,
RT-PCR products were sent to Macrogen Company
(Macrogen Inc., Seoul, Republic of Korea) for sequenc-
ing. The results of sequencing were confirmed by BLAST
(http://blast.ncbi.nlm.nih.gov/Blast.cgi) and the sequences
were submitted to GenBank under the accession numbers
KX432283-5. Clustal W alignment showed that all 3 se-
quences were identical (Table 1).

3. Discussion

Ixodid ticks are reservoirs of CCHFV in nature while
different animals including livestock are amplifying hosts
for the virus (1, 4). CCHFV replication in amplifying hosts
causes an asymptomatic infection that is undetectable (8,
9). Therefore, individuals working in the livestock industry

Table 1. Laboratory Findings of CCHF Patients on Admission

Parameters Case 1 Case 2 Case 3

AST, IU/L 738 130 650

ALT, IU/L 401 249 335

ALP, IU/L 419 249 308

WBC,×1000/µL 12.2 5.3 2.8

Platelet,×1000/µL 24 45 12

Abbreviations: ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST,
aspartate aminotransferase; WBC, white blood cells.

such as shepherds, abattoir workers, and butchers living in
endemic areas are at occupational risk for CCHFV infection.
Corresponding with this notion, most of CCHF cases in Iran
have occurred among persons involving in this industry
(10). Direct contact with blood and tissue of viremic live-
stock is a well-documented route of CCHFV transmission.
In addition, there is some evidence that virus transmis-
sion can occur via consumption of raw or under-cooked
infected meat (6, 11). In this outbreak, the exposure to tis-
sue and blood of a viremic livestok was the main risk fac-
tor and also with respect to the case 3, the consumption of
raw meat could not be ruled out as a possible route of virus
transmission.

In this outbreak, the time of interval between onset of
symptoms and hospital admission was 3 days and there-
fore, all three cases recieved Ribavirin therapy at the earli-
est possible time, suggesting that fast monitoring and effi-
cient surveillance system is very critical to reduce the bur-
den of CCHF in endemic areas.

In conclusion, to control CCHF in Iran, people living
in endemic areas, especially high risk groups, must be in-
formed about routes of transmission and prevention of
CCHF. Moreover, regular inspections from veterinary orga-
nization to limit the livestock smuggling, reduction of tra-
ditional or unhealthy slaughtering, and rapid treatment
of tick-infested livestock could lead to a sharp reduction in
the incidence rate of CCHF in Iran.
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