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WHAT ARE PRIONS ?
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- Responsible for Transmissible Spongiform Encephalopathies / prion diseases

Slow, fatal, untreatable, transmissible neurodegenerative diseases 

- A nonconventional agent : an infectious protein…

No immune response by the host / No nucleic acid 

scrapie BSE CWD CJD

https://www.efs.sante.fr/
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vCJD AND BLOOD SAFETY
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→ vCJD  Red Agent  (AABB classification, S Stramer et al. 2009)

→ Prevalence : UK 1/2 000 (95% IC : 1/3500 - 1/250)

France : 1/20 000 (estimated)

233 cases worldwide

https://www.efs.sante.fr/
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vCJD AND BLOOD SAFETY : preventive measures
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- Donor deferral

- Leukoreduction

Growth hormone treatment, history of transfusion, residence in the UK > 1 year …

RBC and platelets 1998 – plasma 2001

Screening

Need for a blood detection assay

Removal
+

In place

France

Under

development

https://www.efs.sante.fr/
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DETECTION of vCJD : AMPLIFICATION

Prion replication during the 

incubation of disease
Protein Misfolding Cyclic Amplification (PMCA)

« Cyclic amplification of protein misfolding : application to prion-

related disorders and beyond »

C Soto et al. Trends in Neurosciences, 2002 ; 25 : 390-394

https://www.efs.sante.fr/
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DETECTION of vCJD IN BLOOD

A three-step assay :

https://www.efs.sante.fr/
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DETECTION of vCJD IN BLOOD

From US (S Stramer) 0/112 98.3 X

→ Presence of PrPTSE in 

the plasma of all vCJD 

clinical cases

→ BEFORE ???

https://www.efs.sante.fr/
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DETECTION of vCJD IN BLOOD : preclinical detection

France : 29 vCJD cases → 3 blood donors → 11 sequential archived plasma samples

Donor  A
7 sequential plasma A1 to A7

- 2.6  years

Donor  B
4 sequential plasma B1  to  B4

- 1.3 years

https://www.efs.sante.fr/
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DETECTION of vCJD IN BLOOD

2020

https://www.efs.sante.fr/
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CONCLUSIONS – PERSPECTIVES vCJD

- vCJD diagnostic assay available in the blood 

- Able to detect before clinical signs

Risk assessment (prevalence / high-risk population)

Diagnosis ante-mortem possible

https://www.efs.sante.fr/
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PERSPECTIVES « Prions »

Sporadic CJD & blood ?

Emerg Infect Dis 2014

Emerg Infect Dis 2017

https://www.efs.sante.fr/
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Session 14 - Blood safety - Infectious perspectives 2022

Association between the occurrence of intracerebral

haemorrhage in blood donors and their recipients: Evidence of 

possible transfusion-transmitted cerebral amyloid angiopathy?

J. Zhao1, E. Lauwers2, K. Rostgaard3, T. Dahlén1, B. De Strooper2,4,5, R. 

Lemmens2,4,6, H. Hjalgrim3,7,8, G. Edgren1
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PROTEINOPATHIES

Science, 08/07/2015

Annu. Rev. Neurosci. 2015

Nature, 09/10/2015

• No blood test

• No treatment

• Inter-human transmissibility ??

Proteinopathy Aggregated 

proteins

Diseases (examples)

Prion diseases PrP CJD , Kuru, GSS

Synucleinopathies Alpha-synuclein Parkinson’s disease

Multiple system atrophy

Tauopathies Tau Alzheimer’s disease

Pick’s disease

Β-amyloid

pathologies

Aβ Alzheimer’s disease

Cerebral amyloid angiopathy

https://www.efs.sante.fr/


efs.sante.fr IPFA 2022 13

PROTEINOPATHIES : detection of α-synuclein

https://www.efs.sante.fr/
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PROTEINOPATHIES : conclusions – future developments

- amplification of α-syn was obtained

Evaluation of the possible transfusion-transmission of 

alpha-synuclein pathologies

Development of a blood-detection assay

Application to Tau and Aβ

surveillance …

https://www.efs.sante.fr/

