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Daily Mail 2 Aug 2014





Definition

Viral haemorrhagic fever is a syndrome

By definition:
- Acute viral infection
- Fever
- Bleeding disorder

Caused by a diverse group of unrelated RNA viruses with varying 
pathophysiology and clinical expression

Asymptomatic
infection

Fatal
disease



Classification by virus

e.g. Hantavirus (haemorrhagic fever with renal syndrome)
Crimean-Congo haemorrhagic fever
Rift Valley Fever



High Consequence Infectious Disease (HCID)

• acute infectious illness

• an ability for illness to spread in the community and within healthcare 
settings including staff if not properly protected

• high case-fatality rate

• often difficulty in rapid recognition and detection

• effective treatments often lacking

• coordination is required at a national level to ensure an effective and 
consistent response

CONTACT
VHF with 

potential for 
human to 

human 
transmission

AIRBORNE
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Crimean-Congo haemorrhagic fever

• Tick-borne zoonosis

• Nairovirus group in the family of Bunyavirale

• First documented in Crimea (1944), observed in Congo 

(1956)

• Characterized by fever, thrombocytopenia and haemorrhage

• Treatment is mainly supportive +/- ribavirin / Favipiravir 

• Designated a priority pathogen for R&D by WHO 

Akinci E, Bodur H, Leblebicioglu H. Vector Borne Zoonotic Dis 2013;13(7):429-37

Leblebicioglu H. Int J Antimicrob Agents 2010;36 Suppl 1:S43-6

Bodur H et al. Emerg Infect Dis 2012;18(4):640-2
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WHO’s R&D Blueprint 2018
Action to prevent epidemics

Priority Pathogens

• COVID-19 (updated)

• Crimean-Congo Haemorrhagic Fever

• Ebola virus disease and Marburg virus disease

• Lassa fever

• Middle East respiratory syndrome coronavirus 
(MERS-CoV) and Severe Acute Respiratory 
Syndrome (SARS)

• Nipah and henipaviral diseases

• Rift Valley fever

• Zika

• “Disease X”*
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Sudan – UK Public Health Rapid Support Team 
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Crimean-Congo haemorrhagic fever



EDPLN

In nature, CCHF virus maintains itself in  
unobserved enzootic tick-vertebrate-tick 
cycles.

Secondary human-to-human transmission 
occurs through direct contact with the blood, 
secretions, organs or other body fluids of 
infected persons. High transmission risk when 
providing direct patient care or handling dead 
bodies (funerals).

2. Primary  human infection1. Maintenance in nature

Humans are infected either by ticks bite or 
through direct contact with blood or tissues 
of infected ticks or viraemic vertebrates 
including wild animals and livestock.

3. Secondary transmission

CCHF transmission and maintenance

Small mammals and birds

4. CCHFV Persistence ?
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Know our history: NAMRU Russian translations……
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CCHF Clinical features – clinical trial case definitions 

• The clinical spectrum of illness and disease severity in 
patients with CCHF is broad, and it is estimated that up to 
88% of infections may be sub-clinical (Bodur 2012).

• In highly endemic areas such as Tokat and Sivas provinces in 
Turkey, the CCHF IgG seroprevalence has been shown to be 
as high as 12.8% in rural populations (Gunes 2009).

• The majority of the patients with CCHF in Turkey report a 
history of tick bite (70%) (Yilmaz 2009) . 

• The incubation period ranges from 1-13 days (typically 1-3 
days after tick bite), and has been shown to be shorter in 
fatal cases (Nabeth 2004 & Vorou 2007)
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CCHF Clinical features 

• Data from a large cohort in Turkey (n=1670) 
showed that the most common complaints at 
presentation were fever (90%), fatigue (90%), 
headache (70%), myalgia (70%) and nausea (65%).

• Haemorrhagic manifestations were reported in 
23% of patients at admission (Haematomas, 
ecchymosis, epistaxis, vaginal bleeding)

• Leucopenia (88.9%), thrombocytopenia (93.2%) 
and elevated transaminases (85.9%), LDH (75.8%) 
and CK (65.9) were the most common laboratory 
abnormalities at presentation (Yilmaz 2009)
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CCHF clinical features 

• Median time to presentation/hospital admission 3-4 days

• Median duration of hospitalisation 8 days 

• Median age 50 years

• Alanine transaminase and aspartate transaminase 

(ALT/AST) reach peak levels at day 7/8 of illness. 

• The lowest median white blood count was at day 4 with 

the median lowest platelet count occurring at day 6 of 

illness. 

• The highest median/peak of creatine kinase and APTT  

observed was at Day 4. 

• Acute renal impairment occurred by RIFLE criteria 

uncommon (4%) - at the time of the AKI stage 3 creatinine 

kinase levels were elevated at 688/685 U/L.

• Critical care admission 5-10%.
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Varying CCHF Case fatality rates……

Keshtkar-Jahromi M et al. Antiviral Research 2013;100(1):20-8

Shaikh MA et al. J Pak Med Assoc 2015;65(5):576

Nurmakhanov T, et al. IJID 2015;38:19-23

Volynkina AS et al. Plague , 2015: no. 1

Leblebicioglu H et al. Antiviral Research 2016;126:21-34
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Public engagement and 
education
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CCHF Prognostic indicators 

• The first study evaluating prognostic indicators in CCHF was by Swanepoel et al in South Africa in 
1989. They reported that the occurrence of any of the following factors during the first 5 days of 
illness was >90% predictive of a fatal outcome: 

Leucocyte counts >10 x 109/L; platelet counts <20 x 109/L; AST >200 IU/L; ALT >150IU/L; APTT >60 
seconds; and fibrinogen <110 mg/dL. 

• Subsequent studies have evaluated a range of clinical and laboratory valuables prognostically (Bakir

2005, Cevik 2008, Kazancioglu 2016 , Hatipoglu 2010, Ergonul 2006, Bastug 2015)

Clinical features associated with mortality by multivariate analysis:  Impaired consciousness; diarrhoea; 
and haemorrhagic manifestations 

The most consistently abnormal laboratory parameters in multivariate analysis:  Elevated APTT ; 

Elevated ALT; with raised LDH an independent predictor of death in 2 studies; and platelet count <20 x 
109/L a predictor in one study. 
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CCHF standard laboratory measurements by severity 
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Bakir M Eur J Clin Microbiol Infect Dis 2015;34(2):325-30

Dokuzoguz B, et al. Clin Infect Dis 2013;57(9):1270-4 

There are a number of CCHF severity scoring systems

Swanepoel criteria 

Platelet count  ≤20 X 109 /L

aPTT ≥ 60 seconds

Aspartate transaminase ≥200 U/L

Alanine transaminase  ≥150 U/L

White blood cells ≥10,000 cells/μL

Fibrinogen <110 mg/dL.
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CCHF Viral dynamics in plasma
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CCHF Viral dynamics – urine 

0 1 0 2 0 3 0

0

5 0

1 0 0

D a y s  e l a p s e d

P
e

r
c

e
n

t
 

P
C

R
 

p
o

s
i

t
i

v
e

C C H F v  U r i n e

• Prolonged urine CCHFv PCR positivity had been 

demonstrated in one previous study from Kosovo 2009 – 

36 days!

• 679 urines screened from 103 plasma CCHFV PCR 

positive patients

• ……
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CCHF antibody responses 
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• Antibody production in CCHF has been suggested as an 

important early survival factor, with reduced antibody 

response demonstrated in fatal cases

• No correlation with IgM titre and death or severity has been 

demonstrated. Previous studies have not undertaken serial 

daily ELISA but mainly focussed on analysis of diagnostic 

samples.

• At admission: 

- 42% of patients are IgM positive, with all patients IgM 

positive by day 8 of illness, continuing to 30 days. 

- 50% of patients are IgG positive, with >95% positive by day 8 

of illness. 
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◼ Standard treatment is supportive therapy +/- Antiviral

◼ Early aggressive intensive care support

◼ Support of coagulation system with blood component therapy

◼ Careful monitoring

◼ Oxygenation

◼ Fluid & electrolyte balance

◼ Blood pressure

◼ Early use of inotropic/vasopressor agents 

◼ Ventilatory and renal replacement support for severe cases

◼ Pain management

◼ Parenteral nutrition

Leblebicioglu H, et al. Vector Borne Zoonotic Dis 2012;12(9):805-11

Treatment
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Current recommendations in guidelines (with methods)

• WHO Clinical management of patients with viral haemorrhagic fever 2016

• Ribavirin can be used to treat patients with CCHF and Lassa fever and 

considered for patient contacts.

• Observational data from Lassa fever, suggest that ribavirin is most effective 

if given in the first 6 days of illness.

• The main side-effect is a dose-dependent, mild-to-moderate haemolytic 

anaemia that infrequently necessitates transfusion and disappears with 

cessation of treatment.

• Afghanistan 2012; India 2011; Pakistan 2013; United Kingdom 2016; South 

Africa 2014; San Francisco Department of Public Health 2008

• All recommend early treatment with ribavirin based on weak evidence
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Risk of bias of included studies

• 25 studies included 

• 1 RCT (Koksal 2010 J Clin Virol)

• 23 observational studies

• 1 ongoing study 

Selection bias Baseline confounding
Bias in classification of 

interventions

Deviation from intended 

intervention
Incomplete outcome data

Risk in measurement of 

outcomes
Selective outcome reporting Other bias

Belet 2014 Unclear High Low Unclear Low Low High Unclear

Elaldi 2009 Low High Low Unclear Low Low Low Unclear

Alavi-Naini 2006 Unclear High Low Unclear Low Low High Unclear

Ertem 2016 High High Low Unclear Low Low High Unclear

Ertugrul 2009 Unclear High Unclear Unclear Low Low High Unclear

Fisgin 2009 Unclear High Low Low Low Low Unclear Unclear

Kalin 2014 Unclear High Unclear Unclear Low Low Unclear Unclear

Ozkurt 2006 High High Low Unclear Low Low High Unclear

Tulek 2012 Unclear High Unclear Unclear Low Low Low Unclear

Tuygun 2012 Unclear High Low Unclear Low Low Unclear Unclear

Tezer 2016 Unclear High Unclear Unclear Low Low Unclear Unclear

Bodur 2011 Low High Low Unclear Low Low Unclear Unclear

Cevik 2008 High High Unclear Unclear Low Low Unclear Unclear

Ergonul 2004 Unclear High Unclear Unclear Low Unclear Unclear Unclear

Ergonul 2006 Unclear High Unclear Unclear Low Low Unclear Unclear

Dokuzoguz 2013 Unclear Unclear
Low Low Unclear Low

Unclear Unclear
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Ribavirin Vs No Ribavirin – Mortality 
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‘Current’ Ribavirin treatment recommendations

The antiviral drug ribavirin 
has been used in treatment 

of established CCHF 
infection with apparent 
benefit. Both oral and 

intravenous formulations 
seem to be effective

Although there is some 
evidence for its 

effectiveness in vitro, 
clinical efficacy needs to be 

assessed

The virus is sensitive in 
vitro to the antiviral drug 
ribavirin. It has been used 
in the treatment of CCHF 
patients reportedly with 

some benefit



33© The Liverpool School of Tropical Medicine

CCHF IP&C 
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Understand and mitigate the nosocomial risk 

Sunbul M, Esen S, Fletcher TE, et al. A 

fatal case of healthcare associated 

Crimean-Congo haemorrhagic fever with 

severe disease and multi-organ failure. J 

Infect. 2015 Oct 19

Leblebibioglu H, et al. Clin Microbiol Infect. 2016
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CCHF R&D Roadmap: Vision

• Prioritises the development of countermeasures – diagnostics, therapeutics 
and vaccines for human or animal use - that are most needed by CCHF-
affected countries and sets the direction and timelines for future CCHF 
product research and development activities.

• Vision

• To be able to reduce death and morbidity from CCHF through safe and 
affordable effective treatments informed by rapid, reliable, simple-to-use and 
easily accessible diagnostics by 2023 

• and

• To be able to prevent or mitigate CCHF disease through deployment of safe, 
affordable and effective vaccines or other preventive measures by 2030

35
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Near patient PCR 

platforms

• Portable real-time PCR

• Simplified sample preparation

• Commercial and new platforms  

• Currently being evaluated with 

PHE Porton, BNITM

• Trials with MoH Turkey in 2/12  
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CCHF LFT prototype development

CCHF Prototype 001

Native Antigen Company

Gn Monoclonal Antibodies

• BH14 

• JE12
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The ‘UMIT-1’ trial 
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CCHF mAb development KOBINGER (UTMB & GuardRX) 

• 21 CCHFv survivors 

• Two mAbs selected with broad-
neutralising activity
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Thank you & Questions  


	Slide 1: 14 December 2023 Tom Fletcher
	Slide 2: Conflicts of interest 
	Slide 3
	Slide 4
	Slide 5: Daily Mail 2 Aug 2014
	Slide 6
	Slide 7: Definition
	Slide 8: Classification by virus
	Slide 9: High Consequence Infectious Disease (HCID)
	Slide 10: Crimean-Congo haemorrhagic fever
	Slide 11
	Slide 12
	Slide 13: Sudan – UK Public Health Rapid Support Team 
	Slide 14: Crimean-Congo haemorrhagic fever
	Slide 15
	Slide 16: Know our history: NAMRU Russian translations……
	Slide 17: CCHF Clinical features – clinical trial case definitions 
	Slide 18: CCHF Clinical features 
	Slide 19: CCHF clinical features 
	Slide 20: Varying CCHF Case fatality rates……
	Slide 21: Public engagement and education
	Slide 22: CCHF Prognostic indicators 
	Slide 23: CCHF standard laboratory measurements by severity 
	Slide 24: There are a number of CCHF severity scoring systems
	Slide 25: CCHF Viral dynamics in plasma
	Slide 26: CCHF Viral dynamics – urine 
	Slide 27:  CCHF antibody responses 
	Slide 28: Treatment
	Slide 29: Current recommendations in guidelines (with methods)
	Slide 30: Risk of bias of included studies
	Slide 31: Ribavirin Vs No Ribavirin – Mortality 
	Slide 32: ‘Current’ Ribavirin treatment recommendations
	Slide 33: CCHF IP&C 
	Slide 34: Understand and mitigate the nosocomial risk 
	Slide 35: CCHF R&D Roadmap: Vision
	Slide 36: Near patient PCR platforms
	Slide 37
	Slide 38
	Slide 39: CCHF mAb development KOBINGER (UTMB & GuardRX) 
	Slide 40

