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Introduction

• Crimean–Congo hemorrhagic fever (CCHF):

– Is the most important tick-borne viral disease of 

humans

– Is endemic across a huge geographic area:

• From western China to the Middle East and 

southeastern Europe and throughout most of Africa
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Geographic Distribution of CCHF



The Causative Agent

• The causative agent, CCHF virus, is a member 
of the Nairovirus genus (Bunyaviridae)

• Numerous genera of ixodid ticks serve both as 
vector and reservoir for CCHFV

• Human infections occur through tick bite or 
exposure to the blood or other body fluids of 
an infected animal or of a CCHF patient

4



Discovery of the virus

The disease was first described in 

the Crimea in 1944 and given the 

name Crimean hemorrhagic fever

When Soviet troops re-occupying 

the Crimean peninsula developed an 

acute febrile illness with a high 

incidence of bleeding and shock

Crimea
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Discovery of the virus

Mikhail Chumakov

An investigative team was dispatched from 

Moscow, led by Mikhail Chumakov.

The researchers were quickly able to link cases of 

the new disease to tick exposure

Chumakov and his colleagues soon succeeded in 

proving that ‘‘Crimean hemorrhagic fever’’ 

(CHF) was a tick-borne viral infection by:

inoculating people with ultrafiltrates of 

patient serum or extracts of pooled ticks

(Chumakov, 1965, 1974).
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In 1967, a breakthrough in CHF research came when 

Chumakov and his colleagues first used newborn 

white mice for CHF virus isolation

The resulting Drosdov strain, isolated by this method 

from a patient (Drosdov)  became the prototype strain.

Using the suckling mouse method and immunologic 

assays, Casals discovered that the Drozdov virus, was 

identical to an agent that had been isolated in the 

Congo in 1956 (Congo virus)

The realization lead to the new name, CHF–Congo 

virus. However, many authors found the name 

awkward, and have adopted .

Discovery of the virus
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History of CCHF in Iran

The oldest known reference to a hemorrhagic 

febrile illness (now considered to have been 

CCHF) dates to the Zakhirayi Kharazmshahi, 

written by Jorjani in the late 12th century

The description was of a hemorrhagic disease

with the presence of blood in the urine, rectum, 

gums, and abdominal cavity and was said to be 

caused by an insect bite
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History of CCHF in Iran

Crimean-Congo hemorrhagic fever in Iran 

was first reported in 1970 by Chumakov,

45 of 100 sheep sera that were sent from 

Tehran abattoir to Moscow  reacted 

positively for CCHF virus infection 
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History of CCHF in Iran

First suspected cases of CCHF in humans by Dr. Asefi in 1974 

Report of 60 cases of hemorrhagic fever from East Azerbaijan, 

Iran

First documentation of  CCHFV infection in human by Dr. Saidi 

in 1975

Sera of humans in northern Iran tested positive for anti-

CCHFV antibodies
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Afterwards, there was no report of the 

disease until 1999, when some cases were  

seen in different provinces, mainly 

Chaharmahal - Bakhtiari province .

Immediately, as a response to this outbreak, 

laboratory of Arboviruses and Viral  

Hemorrhagic Fevers (National. Ref. Lab)

established in Pasteur Institute of Iran  

by Dr Chinikar 

History of CCHF in Iran
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Bunyaviridae

Hanta

Nairo

PhleboTospo

Bunya

• CCHFV

• Dera Ghazi Khan virus

• Dugbe virus

• Hughes virus

• Qalyub virus

• Sakhalin virus

• Thiafora virus
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Classification of CCHFV



Structure of the CCHFV
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Genome Organization of CCHFV
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Replication Cycle of CCHFV



• Ticks are both reservoirs and vectors
of CCHFV

– CCHFV has been isolated from at least 31 
species of ticks

– Although Hyalomma spp. ticks are 
considered the most important in the 
epidemiology of CCHF, the virus has 
been isolated from ticks in other genera:

• Rhipicephalus, 

• Dermacentor

Maintenance and transmission of CCHFV
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Hyalomma

Rhipicephalus

Dermacentor



• Tick vectors of CCHFV

– Ticks must take a blood meal to obtain the nutrients needed 

to:

• A)  Metamorphosis (from larva to nymph to adult )

• B)  Produce eggs

CCHFV

Maintenance and transmission of 

CCHFV

A

B
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Clinical features of CCHF

Incubation

Prehemorrhagic

Hemorrhagic

Convalescent

• The course of CCHF can be divided into four phases:
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Clinical features of CCHF

• The length of the incubation period appears to depend in part 

on the mode of acquisition of virus

1-5 days 5-7 days
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Clinical features of CCHF 
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Prehemorrhagic phase

Sudden onset of fever,

Chills,

Myalgia,

Severe headache,

Back and abdominal pains

Nausea-Vomiting,

Dizziness,

Photophobia

Hyperemia of the face, neck, 
and chest

Prehemorrhagic

1–7 days



• Hemorrhagic period is short, rapidly develops, and usually begins 

at the 3rd–5th days of disease. 

• Its most common initial manifestation is a petechial rash of the 

skin, conjunctiva and other mucous membranes, which progresses to 

large cutaneous ecchymoses and bleeding.

• The most common bleeding sites are:

– Nose (epistaxis)

– Gastrointestinal tract (hematemesis, melena) 

– Urinary tract (hematuria)

– Respiratory tract (hemoptysis) 

Clinical features of CCHF
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Hemorrhagic phase
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Hemorrhagic manifestations 



• Convalescence period

– Begins about 10–20 days after the onset of illness.

– Full recovery may take up to a year

– Recovering patients often experienced a variety of health problems, 

including :

• Weakness, 

• Hair loss, 

• Poor appetite, 

• Hearing loss,

• Impaired memory and vision 

• Hepato-renal insufficiency

Clinical features of CCHF
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Incubation Prehemorrhagic

1-7 days

Hemorrhagic

2-3 days

Convalescent

Days7 d 10 d

Viremia

PLT, WBC

Fever , Myalgia, Nausea …. Petechia , 

Bleeding

DEATH

25



Pathogenesis of CCHF

• The pathogenesis of CCHF is poorly understood, Because :

– CCHF occurs sporadically, and in areas where clinical pathology 

facilities are limited.

– The need for specialized laboratories (i.e., biosafety level-4 (BSL-4) 

containment) 

– Lack of available animal models of disease. 

• Therefore, limited knowledge of pathogenesis is often obtained 

from blood changes and liver biopsies of CCHF patients
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Pathogenesis of CCHF-Cont´d

Are major targets of virus infection

Hepatocytes Endothelial CellsMacrophages & DCs
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•Protect the virus from phagocytosis

•Suppression of IFN-I response

Systemic 

dissemination 

of Virus

Direct Tissue 

Injury of Liver

Release of 

Inflammatory 

mediators 

(cytokines, TNF)

Inflammation 

& 

Vasodilatation 
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Hepatocytes

Release of TNF and 

Procoagulants into 

the circulation

Disseminated 

Intravascular 

Coagulation (DIC)

“a central event in the 

pathogenesis of the 

disease”

Impairment of the 

synthesis of coagulation 

factors to replace those 

which are consumed in 

DIC

Hepatocellular 

Necrosis

Hemorrhage
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Endothelial Cells

Widespread infection of 

endothelium 

Capillary dysfunction

hemorrhagic diathesis 

and 

generation of a petechial rash
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Treatment of CCHF

• Most CCHFV infections are either asymptomatic or result in a 
nonspecific febrile illness that does not require hospitalization 
or specific therapy.

• In small percentage of infection that develop to severe disease 
treatment is needed: 

General supportive measures

Ribavirin

Antibody therapy
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Treatment of CCHF

General supportive measures

is the essential part of the case 

management:

Blood volume replacement

With  intravenous fluids

Countering coagulation abnormalities 

by 

administration of  fresh frozen plasma 

and platelets, 

Blood transfusion

In the cases with significant hemorrhage 

1

2

3
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• Due to its broad-spectrum activity there have been attempts to use it in the 

treatment of many different viral infections, particularly those with no proven 

therapeutic options

• The efficacy of ribavirin in the treatment of CCHF is debatable.

• Some reports have suggested its prophylactic efficacy for but it has not been 

approved for use in CCHF by FDA or  European Medicines Agency (EMA).

Ribavirin

Treatment of CCHF
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• Anti-CCHF immune globulin, prepared from the plasma of 

disease survivors, was recommended as therapy in:

– Crimea

– Bulgaria

– South Africa

– Turkey

Treatment of CCHF

Antibody therapy
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• Early diagnosis is essential, both for the:

– Outcome of the patient

– To prevent further transmission of disease (Because of the potential 

for nosocomial infections)

• Clinical symptoms and patient history, especially travel to 

endemic areas and history of tick bite or exposure to blood or 

tissues of livestock or human patients, are the first indicators 

of CCHF.

Laboratory Diagnosis of CCHF

35



• Rickettsiosis, 

• Leptospirosis,

• Borreliosis,

• Other infections which present as hemorrhagic disease:
– Meningococcal infections,

– Hantavirus hemorrhagic fever,

– Malaria, 

– Yellow fever, 

– Dengue, 

– Lassa fever ,

– Filoviruses.

Laboratory Diagnosis of CCHF

The differential diagnosis should include:
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Laboratory Diagnosis of CCHF

CCHF diagnosis 
approaches

Direct

Viral isolation

Antigen 
detection

Viral RNA 
detection

Indirect
Serological 

assays
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• The recovery of infectious requires Biosafety Level 4.

• Virus isolation methods: 

– Intracranial or intraperitoneal inoculation of an acute phase sample to 

newborn mice.

– Isolation in cell culture is far simpler and provides a more rapid result, 

but is generally considered less sensitive  and can generally only detect 

high concentrations of virus.

• CCHF virus replicates in a wide variety of primary cell and line cell cultures, including 

Vero, CER, SW13 , and BHK21 cells

Laboratory Diagnosis of CCHF

Virus isolation: In Acute phase
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• The detection of CCHFV antigen is a useful rapid technique 

for the diagnosis of acute infections

• Virus isolation methods: 

• Immunocapture enzyme-linked Immunosorbent assay (ELISA)

• Reverse passive hemagglutination assay (RPHA).

• Immunochemistry 

• In situ hybridization

Laboratory Diagnosis of CCHF

Antigen detection: In acute phase
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• Highly specific

• High sensitivity

• Rapid

• Methods  for detection of Viral RNA : 

• Conventional RT-PCR

• Real-time PCR

Laboratory Diagnosis of CCHF

Viral RNA detection:  In acute phase 
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• Used to detect IgM and IgG antibodies against CCHFV.

• Serological assays:

– Immunofluorescence assay

– ELISA

– Complement fixation

– Immunodiffusion

– Hemagglutination inhibition

Laboratory Diagnosis of CCHF

Serological assays
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Laboratory Diagnosis of CCHF

CCHF diagnosis kinetics

Days
0 5 10 15

Viremia

IgM
IgG

Direct Tests

Indirect Tests

1st sample

For: Viral RNA& IgM

2nd sample

For: IgM & IgG

3nd sample

For: IgG
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