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Crimean-Congo Haemorrhagic Fever Geographic Distribution 

Country at risk  (serological evidence + vector) 

Country with low risk (presence of vector) 

50 to 200 cases per year 

 5 to 49 cases per year 

50° North limit for the geographic distribution of genus Hyalomma ticks 

Greece : 2008  

India   : 2011 

Spain   : 2016  

 

>20 000 cases 
2-40% fatality 



2017 



NEJM, 2017 



VHF virus Geographic Distribution Annual Cases 

Ebola Africa <500 

Marburg Africa <300 

Lassa Africa 100,000-300,000 

S.America Argentine pampas ~300 

Hantaan  Asia, Europe 50,000-150,000 

Rift Valley Africa 100-100,000 

CCHF Euroasia, Africa > 2000 

Yellow F Africa, South America 5,000-200,000 

Dengue Tropics, worldwide DF: 100 million, 
DHF: 100,000-200,000 

Omsk  Siberia 100-200 

Kyasanur Karnataka state, India 400-500 

Alkhumra  Saudi Arabia <50 



Estrada-Pena, EID, 2010 



Circulation of CCHFV in 
Southwestern Europe 

The close affinity of the strain 

from Spain with strains 

circulating in western Africa. 

 

The lack of similarity with 

isolates from eastern Europe  

 

Migratory movements of birds  

 

Less likely; trade movements of 

domestic from eastern Europe. 

Estrada Pena A, Emerg Infect Dis 2012 



Model for Crimean-Congo Hemorrhagic Fever 

Ak, et al.2018 

Spatial 
Latitude 
Longitude 
Number of 
settlements 
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H. marginatum spp. (MaxEnt algorithm) 

Vatansever, Z, et al. In: CCHF. Ergonul & Whitehouse, Springer, 2007 



 Rural area: 70% of the cases  

 

 Male/female ratio: 1.13/1 

 

 Tick bite history among patients: 69%  

 

 May, June, July: 84%  of the cases 

Epidemiologic characteristics 

Yilmaz GR, et al. The Epid. of CCHF in Turkey in 2002-2007.  Int J Infect Dis 2008 



Vatansever Z. In: Ergonul & Whitehouse, CCHF: A Global Perspective, Springer, 2007 



Strong evidence for the presence of the tick 
Hyalomma marginatum Koch, 1844 in 
southern continental France 

Vial L, TTBD, 2016 

Tick sampling campaigns conducted on horses and birds 
from 2007 to 2016,  
 
Introduction of H. marginatum, as well as H. rufipes, into 
France probably through trans-Mediterranean bird 
migrations. 





Ergonul O, Lancet ID, 2006 



Clin Infect Dis 2013 



Clin Infect Dis 2013 



Host Dynamics 

From Epidemiology to Immunology 



Feldmann and Geisbert, Lancet 2011 



Geisbert TW, Nature Med 2004 



Why The Case Fatality Rate Differs? 

1. Different strains  

 Burt FJ, et al. Epidemiol Infect 2009 

2. Co-existent infection 

 very rare; Malaria, Iran, 2012; Leishmania, Turkey, 2011 

3. Health care facility 

•Access 

•Quality 

4. The sensitivity threshold for the symptoms: 
inclusion of the milder cases inflates the 
denominator 



Viral Load is Higher Among Fatal Cases 

Cevik, et al. Clin Infect Dis 2007 
Duh, et al. Emerg Infect Dis 2007 



Patients survived 
n=50 

Fatal cases 
n=4 

IgM positives  37/40 (93) ¼ (25)  

IgG positivity 27/40 (68) 0/4 (0) 

PCR positivity 19/40 (48) 3/4 (50) 

Antibody production is weaker among fatal cases 

Ergonul, et al. CMI 2006 

CCHFV delays activation of the innate immune response. 

Andersson I, J Med Virol 2008 



Ergonul, et al. J Clin Virol 2016  

Cytokine Levels among Survived and Fatal Cases 



Fatality Among Hospitalized Children 

33 children in İran: 24%  (Sharifi-Mood, et al. Ped Infect Dis J 2008) 

31 children in Turkey: 0% (Tezer H, et al. J Clin Virol 2010) 

50 children in Turkey; 0% (Tuygun N, et al. Pediatr Int 2011) 
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Universal precautions 
 
Hospitalization  
 
İsolation 
 
Avoid from the trauma that could cause bleeding 
 
Watch for bleeding  
 
Protect oral cavity 

Remove crusts from the oral cavity,  
Brush teeth carefully,  
Keep mouth and lips clean  

 
 
 
 
 
 
 

WHO, CDC 
 



Hematologic support  

Fluid and electrolyte balance should be 
sustained  

 

If necessary; 

 Blood,  

 Trombocyte suspension, 

 Fresh frozen plasma  

 

 



Arenaviridae 

 Lassa Fever 

 South America HF 

Bunyaviridae 

 Hanta 

 Rift Valley 

 CCHF 

Ribavirin: A Broad Spectrum Antiviral 
Only Drug for VHFs 



Inspirations from EBV and 
other HFs 

favipiravir   
brinsidofovir 
ZMapp   
TKM-Ebola  
“antisense” oligonükleotidler (PMOs)   
BCX4430  
 
 







Ostereich L, et al. Plos One, 2014 



Chloroquine Chlorpromazine 

Antivir Res 2015 
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Fresh frozen plasma 

p=0.002 
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Thrombocyte suspension 

p=0.001 

Ergonul, et al. CMI 2006 

Confounding by indication 

Survived cases  fatal cases  Survived cases  fatal cases  



Clin Infect Dis 2013 

Clin Infect Dis 2004 



Clin Infect Dis 2013 



PLTs 

Incubation 

3-7 days 
 

Prehemorrhagic period 
1-7 days 

Hemorrhagic 

period 
2-3 days 

Convelescence 

AST and ALT 

Fatality 

7 d 10 d days 

Disseminated 

Intravascular 
Coagulation 

viremia 

EARLY 
PHASE 

LATE 
PHASE 

Ribavirin could be more effective in early phase  

CYTOKINES 

Ergonul O. Treatment of CCHF, Antivir Res 2008 

The Role of Ribavirin in CCHF 



J Med Ethics 2011 



VHF Human to human transmission 

Ebola High 

Marburg High 

Lassa Moderate 

S.America Low 

Hantaan  No 

RV No 

CCHF High 

Yellow fever No 

Dengue No 

Omsk  Not reported 

Kyasanur Not reported 

Alkhumra  Not reported 



Hand hygiene and use of PPE based 
on risk assessment  

 

• Always before and after patient contact, and after contact with 
contaminated environmental surfaces or equipment 

 

• If direct contact with patient’s blood and body fluids, secretions, excretions, 
mucous membranes or non-intact skin 

 

• If there is a risk of spills onto the health-care worker’s face 



0

5

10

15

20

25

30

35

1976 1979 1984 1985 1995 1998 1999 2000 2001 2002 2003 2005 2006 2007 2008 2009 2010 2011 2012 2014 2015 2016

not infected infected survived infected fatal

submitted 

Crimean-Congo Hemorrhagic Fever among Health Care Workers 



Ergonul, et al, in press 

Crimean-Congo Hemorrhagic Fever among Health Care Workers 



Ergonul, in press Crimean-Congo Hemorrhagic Fever among Health Care Workers 



submitted 

High risk 
exposure 

n=175 

PEP Ribavirin 

n=55 (31%) 

Infected 

n=4 (7%)  

symptomatic 

n=3 (75%)
  

Fatal  

n=0 (0%) 

asymptomatic 

n=1 (25%)
  

Not infected 

 n=51 (93%) 

no PEP  

n=109 (62%) 

Infected 

n=97 (89%) 

symptomatic 

n=96  (99%) 

Fatal  

n=0 (0%) 

Fatal 

n=23 (43%) 

no ribavirin 
detail within 
first 2 days 

n=22 

asymptomatic 

n=1  (1%) 

Not infected  

n=12 (11%) 

no PEP detail 
n=11 (6%)* 

Crimean-Congo Hemorrhagic Fever among Health Care Workers 



Ribavirin use among Health Care Workers 



Diagnosis Standard case definitions 

Rapid and cheap diagnostic test 

Transmission dynamics Ro 
Detection in nature 
 

Risk Prediction Risk maps, Models 

Treatment Evaluation of studies 
New antivirals: favipiravir 

Prevention  Vaccine studies 

Vector control Little known about repellents 

Education More effective methods 

Future Research is needed 
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