
Variant Creutzfeldt-Jakob disease

Update, MV case, Appendix III, blood tests, EID article 

Professor Robert Will

National CJD Research and Surveillance Unit

University of Edinburgh

United Kingdom



VARIANT CREUTZFELDT-JAKOB DISEASE: CURRENT DATA (MAY 2017)
COUNTRY TOTAL NUMBER OF 

PRIMARY CASES 
(NUMBER ALIVE)

TOTAL NUMBER OF SECONDARY 
CASES: BLOOD TRANSFUSION 

(NUMBER ALIVE)

RESIDENCE IN UK > 6 
MONTHS DURING 
PERIOD 1980-1996

UK 175 (0) 3 (0) 1781

France 27 (0) - 1

Republic of Ireland 4 (0) - 2

Italy 3 (0) - 0

USA 42 (0) - 2

Canada 2 (0) - 1

Saudi Arabia 1 (0) - 0

Japan 13 (0) - 0

Netherlands 3 (0) - 0

Portugal 2 (0) - 0

Spain 5 (0) - 0

Taiwan 1 (0) - 1
1case 178 from the UK was heterozygous at codon 129 of the PRNP gene
2the 3rd US patient with vCJD was born and raised in Saudi Arabia and has lived permanently in the USA since late 2005.  According to the US case-report, the patient was most likely
infected as a child when living in Saudi Arabia.  In the 4th US patient, the history indicated that exposure to infection most likely occurred prior to moving to the USA.

3the case from Japan had resided in the UK for 24 days in the period 1980-1996. 



vCJD CASES BY YEAR AND COUNTRY
1994-2016 (n=230)
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vCJD DEATHS PER ANNUM IN THE UK
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Case report

Male, aged 36 years

No significant past medical or family history

2015: apathy, depression, altered behaviour and difficulty managing at 
work for the preceding year
Developed ataxia, myoclonus and progressive cognitive impairment

Died 2016

Duration of illness: 20 months

MRI: high signal in caudate and putamen
Codon 129 genotype: MV

Post mortem: variant CJD





Codon 129 genotype in vCJD

• 160/161 tested cases in UK :       MM

• 1/161 tested cases in UK :         MV                   

• 52/52 cases outside UK:             MM

• Normal  UK population:  MM 44%  MV 45%   VV 11%



Median and posterior distributions of projected time series 

Cases:

A:  Total number

B: Transfusion 
associated 

C: Unidentifiable 
transfusion 
associated

Genotypes:

D: MM

E: MV

F: VV





A high index of suspicion of vCJD in individuals with: 

• a vCJD phenotype
• an MV genotype 
• an MRI with high signal in caudate and putamen
• a negative RT QuIC 

• particularly in younger patients

A firm diagnosis requires neuropathology (or possibly tonsil 
biopsy)

MV vCJD



This study provides definitive evidence that spleen tissue from an asymptomatic  
individual contains variant Creutzfeldt-Jakob disease infectivity and that the 
variant Creutzfeldt-Jakob disease agent retains infectivity following passage 
through an MV genotype host.



• 16/32,441 samples positive   

• 493 per million (95%CI: 282-801)

• 1 in 2,000 

• Codon 129: MM 8, MV 4, VV 4





The Appendix-III survey examined by immunohistochemistry (IHC) appendices removed at 

operation and collected from 44 hospitals throughout England. Abnormal prion 

accumulation was detected within the follicular dendritic cells of seven appendices out of 
29,516 suitable samples examined. 
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The other five positive samples were found in the 14,824 appendices from subjects born in 

1996 or later and removed at operation in 2000 through 2014: all five were in the sub-group 

of 10,074 born in 1996 through 2000.

[i.e. aged 4-18 years]
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We used the protein misfolding cyclic amplification (PMCA) technique to analyze 
blood samples from 14 cases of vCJD and 153 controls, including patients affected by 
sCJD and other neurodegenerative or neurological disorders as well as healthy 
subjects. Our results showed that PrPSc could be detected with 100% sensitivity and 
specificity in blood samples from vCJD patients. Detection was possible in any of the 
blood fractions analyzed and could be done with as little as a few microliters of sample 
volume. 





This assay allowed the blinded identification of 18 patients with clinical vCJD among 
256 plasma samples from the two most affected countries, with 100% sensitivity [95% 
confidence interval (CI), 81.5 to 100%], 99.2% analytical specificity (95% CI, 95.9 to 
100%), and 100% diagnostic specificity (95% CI, 96.5 to 100%). This assay also 
allowed the detection of silent carriage of prions 1.3 and 2.6 years before the clinical 
onset in two blood donors who later developed vCJD.



London, 23 June 2011



Sporadic Creutzfeldt-Jakob Disease in 2 Plasma 

Product Recipients in the United Kingdom 

Patrick Urwin, Kumar Thanigaikumar, James W. Ironside, Anna Molesworth, 

Richard S Knight, Patricia E. Hewitt, Charlotte Llewelyn, Jan Mackenzie, Robert G. Will

Emerging infectious diseases, In press 2017



Emerging infectious diseases, In press 2017

Sporadic Creutzfeldt-Jakob disease (sCJD) has not been previously reported in patients with 

clotting disorders treated with fractionated plasma products. We report 2 cases of sCJD 

identified in the United Kingdom in patients with a history of extended treatment for clotting 

disorders; 1 patient had hemophilia B and the other von Willebrand disease. Both patients 

had been informed previously that they were at increased risk for variant CJD because of 

past treatment with fractionated plasma products sourced in the United Kingdom. 



Case 1 Case 2

Von Willebrand’s Disease Haemophilia B

Rx: Since aged 9

Blood transfusions

Platelet transfusions

Factor VIII (UK sourced and 
recombinant)

Rx: Since early 40s

6 units FFP

Factor IX (UK sourced and 
recombinant)

Notified to be at risk of vCJD Notified to be at risk of vCJD

No history of iatrogenic exposure No history of iatrogenic exposure

No family history of dementia/CJD Vascular dementia



Emerging infectious diseases, In press 2017

However, both cases had clinical and investigative features suggestive of sCJD. This 

diagnosis was confirmed in both cases on neuropathologic and biochemical analysis of the 

brain. A causal link between the treatment with plasma products and the development of 

sCJD has not been established, and the occurrence of these cases may simply reflect a 

chance event in the context of systematic surveillance for CJD in large populations.



Patients with inherited bleeding disorders registered in the National Haemophilia Database 
on 1st March 2011 by diagnosis and sub-groups at risk of vCJD for public health purposes.





RESULTS: To date, 65 CJD donors have been enrolled along with 826 of 

their blood recipients. These recipients have contributed 3934 person-years of 
follow-up and no transfusion-transmitted cases of CJD have been recognized.

CONCLUSION: From this study, as well as other epidemiologic studies, 

there is no evidence of CJD transfusion transmission; this risk remains 
theoretical.
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