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Current Treatment of Viral Hemorrhagic Fevers



Ebola
Favipiravir  
Brinsidofovir
Remdesivir

CCHF
Favipiravir
Remdesivir
Molnupiravir
Nirmetralvir
Monoclonal antibodies

Re-purposed Drugs
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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



H44: modified Favipiravir 
T-705: Favipiravir
EIDD-1931: Remdesivir
EIDD-2081: Molnupiravir

•H44, T-705, and EIDD-1931 inhibited CCHFV 
infection at the “post-entry” stage.

•EIDD-2081, the EIDD-1931 prodrug, did not 
protect IFNAR−/− mice from CCHFV infection.

•H44 protected IFNAR−/− mice from lethal CCHFV 
challenge as efficiently as T-705.



Chloroquine Chlorpromazine

Antivir Res 2015



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



Multi-omics insights into host-viral 
response and pathogenesis in 
Crimean-Congo hemorrhagic fever 
viruses for novel therapeutic target

Neogi U, Et al. eLife 2022

By blocking the two key CCEM 
pathways, glycolysis and 
glutaminolysis,
viral replication was inhibited in vitro. 
Activation of key interferon stimulating 
genes during infection suggested the 
role of type I and II interferon-
mediated antiviral mechanisms both at 
the system level and during 
progressive replication.



Library screening of FDA-approved compounds 
identified ten candidate compounds.

tigecycline showed inhibition at 10 μM
concentration.

Tigecycline treatment dissociated the 
interaction between CCHFV N protein and 
RNA: a new target of antiviral development.

Antivir Res 2022
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Conceptual overview of disease course and therapeutic windows in viral 

hemorrhagic fevers



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?
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Predictors of ICU Admission

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

• ICU Admission 8%
• Case fatality rate 5.1% 
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Blood Products in Viral Hemorrhagic Fevers



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



Diagnosis, management, and 
prevention of Crimean-Congo 
haemorrhagic fever: a Delphi-
based consensus from two 
decades of experience in Türkiye
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Passive simultaneous transfer of two different specific 
immunoglobulin preparations, 

“CCHF-bulin” (for  intramuscular use) 
“CCHF-venin” (for intravenous use), 

prepared from the plasma of CCHF survivor donors; 
applied among 7 patients 
(Vassilenko et al., 1990). 

Poor data, recently summarized;

Keshtar Jahromi M, et al. Antiviral Res 2011

Specific Immunoglobulin
Bulgarian Experience
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Vaccine Studies for CCHF



By Dennis Bente





In diagnosis, nucleic acid based technology is the most sensitive diagnostic method. 

The determination of IgM/IgG antibodies is a reasonable alternative, but cross-reactivity can 
be a problem in the case of flaviviruses. 

Licensed vaccines are available for Yellow Fever, Dengue, and Ebola

Therapy for exotic viral hepatitis is predominantly supportive. 

• Corticosteoids and IL inhibitors are in use
• Monoclonal antibodies
• New antivirals

To ensure that preventive measures can be introduced to control possible outbreaks, the 
timely detection of these viruses is very important.

• Widely used rapid diagnostic tests are needed.

Summary
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