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Bunyavirales 

Crimean Congo Hemorrhagic Fever

Severe Thrombocytopenic Fever Syndrome 

Rift Valley Fever

Hantavirus infection

 Lanka virus (Muthusinghe DS, 2025)

Sin Nombre virus

Sandly Fever 





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 Hyalomma ticks

Greece : 2008, now Agai virus, 2025: 1st case
India : 2011
Spain : 2016
Portugal: 2025 

>30 000 cases
5-40% fatality



Feldman, 2018



Şahan S, Topluoğlu S, Temel F, Coşgun Y, Öz E, Demirkol ME, Birinci Ş. Evaluation of epidemiological 
characteristics of Crimean-Congo haemorrhagic fever patients reported to the National Surveillance 
System in Türkiye, 2011-2024. Acta Trop. 2025



Distribution of Cases in Türkiye

Şahan S, Topluoğlu S, Temel F, Coşgun Y, Öz E, Demirkol ME, Birinci Ş. Evaluation of epidemiological 
characteristics of Crimean-Congo haemorrhagic fever patients reported to the National Surveillance 
System in Türkiye, 2011-2024. Acta Trop. 2025



Ak, Ergönül, Gönen. Clin Microbiol Infect 2020

Prospective Prediction Tool for Turkey

2016 2017



Crimean-Congo 
Hemorrhagic Fever
Epidemiology

(2017-2024)

Karanfil Ö, et al. Int J Infect Dis 2026







Known records of Hyalomma 
marginatum 

The predicted climate suitability for the 
tick H. marginatum in the area of 
analysis with current (1970-2000) 
climate conditions

The predicted climate suitability as 
projected for the year 2050

Estrada-Pena 2009 



Estrada-Pena, Emerg Infect Dis 2010



Epidemic intelligence from Open Sources (EIOS) of CCHF in European Region, 
2012 to 2022: a new opportunity for risk mapping of neglected diseases

Fanelli A, Schnitzler JC, De Nardi M, Donachie A, Capua I, Lanave G, 
Buonavoglia D, Caceres-Soto P, Tizzani P. Euro Surveill. 2023



Bernard C, et al.. Euro Surveill. 2024

CCHF virus in Hyalomma marginatum ticks in Southern France (2023)

2022: 13/997 (1.3%) ticks
All from the same cattle 
farm in Pyrénées-Orientales

2023: 142/ 1,001 (14.2%) 
H. marginatum ticks were 
positive for CCHFV. 

in Pyrénées-Orientales, 15 
cattle farms, 3 farms with 
cattle and horses  3 farms 
with horses. 



Case 1 in a rural area of the eastern part 
of North Macedonia, died. 

Case 2: healthcare worker. 

Contact monitoring 1/67 +

(PPE) including gloves, mask, apron 
and face shield were used. The 
exposure could have occurred during 
possible improper removal of the 
PPE.

Case 3: from another region of the 
country, with no epidemiological link to 
the confirmed cases or identified 
contacts from contact tracing, was 
admitted to our clinic. 

Jakimovski D, et al. Euro Surveill. 2023

Cases of Crimean-Congo haemorrhagic fever in North Macedonia, 2023 



Bulgaria Spain Portugal Macedonia Greece Total

2013 2/8 1 2/9

2014 1/8 + 1 (UK) 1/9

2015 2/4 2/4

2016 4 1/2 1/6

2017 2 2

2018 1/6 + 1 (GR) 1/2 2/9

2019 2 2

2020 1 1/3 1/4

2021 2 2

2022 1/2 1/2 2/4

2023 3 1 1/3 1/7

2024 1 2/4 1/1 2/6

2025 3 1/2 1/5

Total 7/43 6/17 1/1 1/3 1/2 13/63 (23%)

CCHF in Europe: Total cases since 2013

ECDC: end of 2025



37 years old male came to the outpatient clinic. 

He has myalgia, sometimes high fever. 

The first step is CBC

Platelet count   78,000/ml
Leukocyte count  3800/ml
CRP      30 
Procalcitonin   0.8

The History of tick bite, location

The Presentation of a Case

• COVID-19
• CCHF
• West Nile
• Chikungunya
• Zika
• Sandfly
• Hanta virus
• Influenza
• Dengue
• EBV

Differential Diagnosis 



Ergonul O, Lancet ID, 2006



07.03.2016 Crimean-­Congo  Hemorrhagic  Fever  Analysis

https://mehmetgonen.shinyapps.io/crimean_congo_hemorrhagic_fever_analysis/ 25/27

Cytokine  Levels  of  Different  Severity  Groups  for
First  Five  Days

CCHF:  J Med Virol 2017 COVID-19: ECCMID 2022



Jacob ST, et al. Nat Rev 2020

Pathogenesis of Ebola



Clinical Sequela of Ebola Virus Disease Survivors

Jacob ST, et al. Nat Rev 2020



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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Treatment Options

1.Blood products
2.Repurposed drugs
3.Ribavirin
4.Monoclonal antibodies
5.Immunomodulators



Güllü D, Keske Ş, Ergönül Ö. Viral hemorrhagic fevers - therapeutic trial 
advances and challenges. Expert Rev Anti Infect Ther. 2025

Conceptual overview of disease course and therapeutic windows in viral 

hemorrhagic fevers



Güllü D, Keske Ş, Ergönül Ö. Viral hemorrhagic fevers - therapeutic trial advances 

and challenges. Expert Rev Anti Infect Ther. 2025

Blood Products in Viral Hemorrhagic Fevers



Güllü D, Keske Ş, Ergönül Ö. Viral hemorrhagic fevers - therapeutic trial advances 

and challenges. Expert Rev Anti Infect Ther. 2025

Current Treatment of Viral Hemorrhagic Fevers



Ebola
 Favipiravir  
 Brinsidofovir
 Remdesivir
  
CCHF
 Favipiravir
 Remdesivir
 Molnupiravir
 Nirmetralvir
 Monoclonal antibodies

Re-purposed Drugs



Ostereich L, et al. Plos One, 2014



Ostereich L, et al. Plos One, 2014

Favipiravir (T-705) is more effective in vitro and in vivo



Once- or twice-daily favipiravir suppressed 
viremia and viral shedding in CCHFV infected 
macaques.

Viral loads within key tissues of favipiravir-
treated animals trended lower than in 
placebo-treated animals.

Study highlights the importance of the 
macaque model of CCHF in evaluating 
antivirals for human CCHF cases.

Antivir Res 2020



361 monoclonal antibodies against CCHFV 
glycoproteins isolated from human survivors

•Potent and broad neutralizers targeting six 
antigenic sites in Gc identified

•Specific combinations of noncompeting 
antibodies afford synergistic neutralization

•Bispecific antibody combining synergistic 
antibodies confers therapeutic protection

Cell 2021



McFadden E, et al. Cell. 2025

Structure of CCHFV glycoprotein complex



McFadden E, et al. Cell. 2025

Engineering and structures of CCHFV glycoprotein complexes



Pınarlık F, et al. (submitted)



Chapman NS, Borisevich V, Kose N, Myers L, Priest S, Bergeron 
É, Trigo Esteban E, Sanchez-Seco MP, Melero J, Geisbert T, Cross 
RW, Crowe JE Jr.. J Clin Invest. 2026

Gc-specific antibodies to diverse antigenic sites neutralized only weakly and did not protect
against heterologous virus challenge. 

GP38-specific antibodies bound to two dominant antigenic sites on the glycoprotein. 
Although GP38-specific antibodies did not neutralize the virus, one mediated protection 
against heterologous virus challenge in an experimental model of infection in mice 
primarily by complement-mediated activity. 

These studies support the model of development of CCHFV countermeasures that induce 
protection against GP38 in vivo.



Arenaviridae

Lassa Fever

South America HF

Bunyavirales

Hanta

Rift Valley

CCHF

Ribavirin



A. Study Design

1. Inclusion criteria
1. Severity (Confounding by indication)

2. Number of days from onset of symptoms

1. Prehemorhagic

2. Hemorhagic

2. Ineffective application: 

GIS symptoms in oral use (hematemesis)

3. Duration  of treatment

B. Statistical Analysis

1. P value is not everything; sample size is important

2. Meta-analysis: oranges & apples; early vs late

Problems in Study Design: What We Learned?



Time zero is vital in infectious diseases

Exposure Point: This is the true beginning of the history. First moment of contact 
with a pathogen (e.g., tick bite, contact with an infected person, or consumption of 
contaminated water) 

The incubation period of the disease can be calculated accordingly

Onset of Symptoms: In the patient's history, "time zero" is usually taken as the 
moment the first symptoms are felt. Epidemiological curves (epi-curves) are plotted 
relative to this point. If this point is misremembered (recall bias), calculations about 
the source of the outbreak can be completely skewed. 

Clinical Threshold and Presentation: For the healthcare system, time zero is the 
moment the patient walks through the door.



İmmortal Bias

The Crimean-Congo Hemorrhagic Fever (CCHF) and Ribavirin Controversy 
(International Breakthrough)

Conclusion: Analyses using this method have clarified that ribavirin is actually 
effective not in every case, but especially when started early (within the first 4 
days), and does not make a significant difference when started late.

"Target Trial Emulation"
The best way to avoid immortal time bias when analyzing observational data is to 
fix the "time zero" as if you were conducting a Randomized Controlled Trial (RCT).

Rule: If a patient meets the inclusion criteria for the study on day 3, their data 
should only be processed from day 3 onwards.



Clin Infect Dis 2013 



Dokuzoğuz B, et al. Clin Infect Dis 2013



Çelik Ü, et al. Trans R Soc Trop Med Hyg. 2025

Utility of anakinra in CCHF with haemophagocyctic lymphohistiocytosis

13years old, 
14female





J Med Ethics 2011



Güllü D, et al. Key predictors 
of mortality in Crimean-
Congo haemorrhagic fever: a 
retrospective multicentre 
cohort study. 

Clin Microbiol Infect. 2025

Predictors of ICU Admission

• 18 centers, 1103 lab 
confirmed cases 
(2019-2024)

• ICU Admission 8%
• Case fatality rate 5.1% 



VHF Human to human transmission

Ebola High

Marburg High

CCHF High

Lassa Moderate

Orthohantavirus Low

Rift Valley Fever No

Yellow fever No

Dengue No



Ebola Virus in Semen: West Africa: 2014 to 2016

267 male survivors, viral RNA in the semen of 30% of survivors, mean 19 months, max 40 months. 
(Longitidunal study in Liberia, NEJM 2019). 

The concentration of viral RNA in semen during early recovery was 4 logs higher than in blood during 
peak infection (Barnes KG, et al. CID 2017) 

Risk factors for persistence of EBOV in semen: 
• Older age, 
• decreased illness severity, 
• elevated total serum IgG3 and HLA-C*03:04 allele expression 
(Dyal J, et al. CID 2023).

CCHF: sexual transmission

Ergonul O, et al. Potential sexual transmission of CCHF infection. Jpn J Infect Dis 2014

Pshenichnaya NY, et al. Possible sexual transmission of CCHF. Int J Infect Dis 2016



Maternal and fetal 
outcomes of 

Crimean-Congo 
hemorrhagic fever in 
pregnancy: 

an individual patient data 
meta-analysis

Donk B, et al. 

ESCMID Global 2026

Emerg Infect Dis 2026, October



Donk B, et al. Emerg Infect Dis 2026

Maternal and fetal outcomes of CCHF in pregnancy



Donk B, et al. Emerg Infect Dis 2026

Ribavirin Use in Pregnancy



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





IJID, 2015



Index case

50, male, FATAL 

Physician

47, m, FATAL

Wife

47, m, survived

Brother

42, m, FATAL

39 contacts

27 HCWs

Nosocomial Infection in Tajikistan, 2009

Ergonul O, et al. WHO report, Tajikistan 2009



Emerg Infect Dis 2014



Emerg Infect Dis 2014



2009

2012



Systematic Review of Crimean-Congo Hemorrhagic Fever 
among Health Care Workers

Ergönül et al Emerg Infect Dis 2018



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

Ergönül et al Emerg Infect Dis 2018



Ergönül et al Emerg Infect Dis 2018

Ribavirin use among Health Care Workers



Diagnosis, management, and prevention of CCHF: 
a Delphi-based consensus from two decades of experience in Türkiye

Şahan S, Topluoğlu S, Temel F, Coşgun Y, Öz E, Demirkol ME, Birinci Ş. Evaluation of epidemiological 
characteristics of Crimean-Congo haemorrhagic fever patients reported to the National Surveillance 
System in Türkiye, 2011-2024. Acta Trop. 2025

Turkish Consortium



Diagnosis, management, and 
prevention of Crimean-Congo 
haemorrhagic fever: a Delphi-
based consensus from two 
decades of experience in Türkiye

TR-Consortium

Ergönül Ö, et al. Eclinicalmedicine 2026



Ergönül Ö, et al. Eclinicalmedicine 2026



Ergönül Ö, et al. Eclinicalmedicine 2026



Diagnosis, management, 
and prevention of Crimean-
Congo haemorrhagic fever: 
a Delphi-based consensus 
from two decades of 
experience in Türkiye

Ergönül Ö, et al. Eclinicalmedicine 2026



Therapy is predominantly supportive. 

In majority of the centers early ribavirin use and is part of 
standard of care.

•  Corticosteoids and IL inhibitors are in use, but to be studied.
•  Monoclonal antibodies
•  New antivirals

Standart  “applicable” infection control measures

Summary



Koç University, Hospital and KUISCID



https://kuiscid.ku.edu.tr

Thank you
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