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Let’s brush up our knowledge of:

1. the mechanism of prion diseases

2. the prion diseases

3. potential transmission of

Altzheimer and Cerebral Amyloid Angiopathy



prion disease
- spongiforme encephalopathy, presenile dementia. 

- accumulation in the brain of a misfolded version of your prion protein.



the misfolded protein is called: prion, and it is infectious!

Stanley Prusiner, 1982:  proteinaceous infectious particle = “PrP“

prions are infectious proteins, without DNA or RNA.

infectious, but not contagious.

- normal, healthy version of the protein: PrPC (c = cellular or common).

- pathological, misfolded, infectious proteins: PrPCJD,  PrPBSE,  etc.



PrPc PrPCJD
normal prion protein misfolded prion protein

253 amino acids

proteinase K sensitive

the same 253 amino acids

proteinase K resistant, non-degradable

(resistant to sterilization, alcohol, safe clorine concentrations)

binds strongly to stainless steel



pathogenesis of prion disease

the abnormal protein (PRPCJD) causes a chain reaction.

it is non-degradable → accumulation, plaques →

brain cells die → spongiform encephalopathy →

presenile dementia and death

a brain cell:



CJD = Creutzfeldt-Jakob disease



eg: growth hormone from

(CJD) pituitary glands



eg: growth hormone from

(CJD) pituitary glands

No transmission via transfusion

Edgren ae, Annals of Internal Medicin, 2016

Holmqvist ea, Transfusion 2020



Kuru
Kuru:

caused by ritual 

consumption of

brain material

from the deceased

incubation period:

~5 to 56 years (!)



1,2,3,4



BSE =
bovine spongiform 
encephalopathy



BSE =
bovine spongiform 
encephalopathy



FSE = feline
spongiforme encephalopathy



NB: not leukodepleted

Prevention of transfusion transmitted vCJD:

- leukodepletion.

- defer donors who lived in country where food was contaminated,

or who received a local blood transfusion.



vCJD donor deferral policies in 20 EBA member states
questionnaire by Ryanne Lieshout and colleagues (EBA-EID Monitor)



course of BSE and vCJD in UK and NL

© H.L.Zaaijer, 2016.



Appendix-I study
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Appendix-I and -II studies
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Gill ea, Acta Neuropathologica, 30-3-2020:

…Two interpretations are possible. Either 

there is a low background prevalence of 

abnormal PrP in human lymfoid tissues that 

may not progress to vCJD. Alternatively, all 

positive specimens are attributable to BSE 

exposure, …



TME =
transmissible mink 
encephalopathy





CWD =
chronic wasting 
disease









Worry about CWD?

- highly contagious between cervids:

their urine contaminates plants,

weeks later plants can transmit PrPCWD

- No evidence for transmission to humans.

- Affected area is expanding,

human consumption is increasing.



Altzheimer’s disease: - 60-70% of dementia cases

- starts >65y , 10% between 30y and 60y

- in 80% of cases also CAA:

Cerebral Amyloid Angiopathy: - multiple lobar intracertebral hemorrages

No evidence of transmission of Altzheimer’s via transfusion

- Edgren ea, Annals of Int. Medicin, 2016

- Lauwers ea, Lancet Neurology 2020

► accumulation of amyloid-β (extra-cellular plaques) 

and tau protein (intra-cellular tangles)

► CAA: only amyloid-β plaques



11 CAA patients, age 30-57 y, after neurosurgery early in life:

neurosurgery: 10 patients ≤ 5y, 1 patient 17y 

Lauwers ea, Lancet Neurology 2020

Edgren ea (Scandat), ISBT 2022 and lecture 12-7-22:

… blood recipients of blood from donors who

eventually developed multiple intra cerebral hemorrhages:

3x higher risk of developing ICHs …

► accumulation of amyloid-β (extra-cellular plaques) 

and tau protein (intra-cellular tangles)

► CAA: only amyloid-β plaques



Prions - summary

vCJD:

No more vCJD cases ☺ France 2017: vCJD after needle stick lab accident in 2010. NEJM 2020.

Do 1:3000 Britons carry the vCJD agent? If so: is it a threat?

CWD:

Monitor the CWD outbreak, and the lack of human cases.

CAA:

amyloid-β may be transfusion transmittable, causing CAA.

Prion diseases are not 'stable’, they come and go.

Sometimes they jump species barriers.
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course of BSE and vCJD in UK and NL



vCJD via blood components: only in UK.

18th annual CJD report: ‘beyond reasonable doubt’

non-leukodepleted transfusions:

-3 cases of vCJD via blood transfusion

(met/met; exposure: 1996, 2x 1997);

-1 asymptomatic infection

(met/val; exposure: 1999)

f VIII concentrate:

-1 asymptomatic infection in hemofilia patient

(met/val; exposure: 1994-1996)


