
Why do people get CJD?

Bob Will

University of Edinburgh

UK



Science 1968



220

10,022

266

932

vCJD

sporadic CJD

iatrogenic CJD

genetic/GSS

EuroCJD: CJD deaths 1993-2012
(n = 11,440)



Sporadic CJD



COUNTRIES IN WHICH CJD HAS BEEN REPORTED



Sporadic CJD

Annual Mortality Rates to 2011:
Mean for period of surveillance (8-19 years)
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DISTRIBUTION OF SPORADIC

CJD IN THE UK:  1990-2002



JNNP 1975



Brain 2009: 132; 493-501







Graphical representation of selected results. 
M = Months; 
y = years;
0. = onset; 
b.o. = Before onset; 
adj. = adjusted. 



Euro Surveillance 2012;17(15) pii=20144  



Euro Surveillance 2012;17(15) pii=20144  

Occupation and Risk of Sporadic CJD:
EUROCJD 1980-2010

We conclude that a wide spectrum of medical specialities and health 

professions are represented in sCJD cases and that the data analysed do not 

support any overall increased occupational risk for health professionals.



Mortality rates for definite and probable sporadic CJD in the UK
1 January 1990 - 31 December 2014

14-3-3 MRI RTQuIC

1 case/million/year



Number of definite and probable TSE cases and age standardised 
mortality rate in Australia, 1970 to 2012, by classification and year



Sporadic CJD

• No  environmental risk factors for sCJD have 

been identified

• No link to occupation, past medical history, 

blood transfusion, medications, diet,  etc.

• No link to scrapie in sheep

• No evidence of spread from person to person

• Cases occur randomly in space and time and 

occur worldwide



Sporadic CJD

• These…. studies suggest that at some point in 
the lives of the one in a million individuals 
who acquire sporadic Creutzfeldt-Jakob 
disease, cellular PrP may spontaneously 
convert to the scrapie form.

• Stanley Prusiner 1995



Genetic human prion disease





MUTATIONS OF THE PRP GENE UK 
(n=188)

MUTATION NUMBER

Insertions in the coding region of the PrP gene 65

E200K 44

P102L 37

D178N 14

A117V 13

V210I 4

Q212P 2

Y163X 2

D167G 1

E196K 1

E211Q 1

G54S 1

P105L 1

P84S 1

S132I 1



Quantifying prion disease penetrance using large 
population control cohorts

by Eric Vallabh Minikel, Sonia M. Vallabh, Monkol Lek, Karol Estrada, et al

Sci Transl Med
Volume 8(322):322ra9-322ra9

January 20, 2016

Published by AAAS



Fig. 3. Variants that confer intermediate amounts of lifetime risk.

Eric Vallabh Minikel et al., Sci Transl Med 2016;8:322ra9

Published by AAAS



Discordant Gerstmann-Sträussler-Scheinker disease in monozygotic twins

Family 
pedigree



Seven-year discordance in age at onset in monozygotic twins with inherited prion disease (p102L)



Genetic Prion Disease

• We suspect that mutation in the PrP gene render the 
resulting proteins susceptible to flipping from an 
alpha-helical to a beta-sheet shape. Presumably, it 
takes time until one of the molecules spontaneously 
ßips over and still more time for scrapie PrP to 
accumulate and damage the brain enough to cause 
symptoms.

• Stanley Prusiner 1995



Iatrogenic CJD



Incubation periods and clinical presentations of iatrogenic 
Creutzfeldt-Jakob disease, according to source of infection

*



Annual incidence of variant 
Creutzfeldt-Jakob disease (vCJD) 

caused by ingestion of meat products 
contaminated with bovine spongiform 

encephalopathy agent (A) and 
iatrogenic CJD caused by contaminated 

dura mater (B) and cadaveric human 
growth hormone (C), 1982-2011.



Variant CJD



vCJD CASES BY YEAR AND COUNTRY
1994-2017 (n=230)

*MV at codon129 of the PRNP gene
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Infectious Units Entering Food supply
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5 million bovine oral ID50 units entered 

food supply from 1980 – 2001

>99% from animals older than 30 months

Base case with 3 months test sensitivity

(Graph based on previous infectivity value – 10 x higher)


