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Prion disorders and epidemiology

- Familial diseases, I.e. genetic: Fatal Familial Insomnia

- Transmissible but non contagious diseases
(foodborne): Kuru, C-BSE

- Contagious diseases: classical scrapie, CWD (i.e.
chronic wasting disease in North American cervids or
Norwegian reindeer (Ly+))

- Sporadic diseases, unknown risk factors: sCJD, L- or
H-BSE, atypical scrapie (NOR98), CWD (Ly-) In
Scandinavian moose and red deer (?)
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classical BSE



BSE: Classical and atypical forms

The classic form (C-BSE) is the one we are
talking about today; since 1986, it has been the
protagonist of an epidemic. Once the causes
were identified, it was effectively combated and
(for now) almost disappeared...



Prion disorders and epidemiology

- Transmissible but non contagious d.
(foodborne): Kuru, C-BSE i.e. mad cow disease



The epidemiological cycle of BSE:
This is why today we are here all together!
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Cross-contamination: how?

gravity
adhesion
In Hornlimann et al. 2006
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Odds ratio & RO (log scale)
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Worldwide, since the

first 2000 decade the

epidemics have been
fading out!!!

This is the result of the
application of evidence

based effective measures

to control the disease
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Mad cow disease,
a disease now trying to go unnoticed
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Mad cow disease,
a disease now trying to go unnoticed

classical BSE in EU and UK Breaking news!

21755199

1334 .
S S
848 .1[‘- (:
540

- Born After the

I o s 0 3 _ Reinforcement of
- the Ban (BARB)

— &M s W W

[
s

200

200

200

200

200

200

2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024



The BARB Issue

EFSA Journal B: Only classical BARB cases

SCIENTIFIC OPINION e.]

ADOPTED: 7 June 2017

doi: 10.2903/j.efsa.2017.4885 ° .
Bovine spongiform encephalopathy (BSE) cases born after

the total feed ban

EFSA Panel on Biological Hazards (BIOHAZ), Born After the Reinforcement of
the Ban (BARB)

...contaminated feed is [still] the most likely source of infection
[...] the infectious agent [...] has the ability to remain active for many years.

[...] the BSE infectious agent was present where feed was stored or handled.
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Classical scrapie



Prion disorders and epidemiology

Contagious diseases: classical scrapie, CWD (li.e.
chronic wasting disease in North American cervids or
Norwegian reindeer (Ly+))
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Ovine CS: national trends
(2002-2013)
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Effectiveness of
national breeding plans

countries with CS flat trend

countries with CS decreasing frend
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CWD



Prion disorders and epidemiology

Contagious diseases: classical scrapie, CWD (li.e.
chronic wasting disease in North American cervids or
Norwegian reindeer (Ly+))

Sporadic diseases
CWD (Ly-) In
Scandinavian moose and red deer (?)



Reindeer Red deer

CWD |V - EFsA (2023)
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CWD cases by species and country (2016-2024).
Modilied from EFSA https://bit.ly/48u4wx3
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four years later...
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Prion disorders and epidemiology

Sporadic diseases, unknown risk factors: sCJD, L- or
H-BSE, atypical scrapie NOR98, CWD (Ly-) In
Scandinavian moose and red deer (?)



L & H BSE, scrapie NOR9S,
and Ly- CWD



BSE: Classical and atypical forms

Atypical forms (L-BSE and H-BSE), identified by chance
during surveillance (2004), are similar but affect much
older cows, their causes are unknown and they are very,
very rare




The most recent cases of BSE:
a few units per year worldwide
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NOR98 (atypical scrapie) in small ruminants

o\c REPORT w W SHEEP m GOATS

Figure 2: Number of cases of AS reported by EU MS during the period 2003-2019 for sheep and
2005-2019 for goats
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Prion disorders and epidemiology

- Sporadic diseases, unknown risk factors

- Few sources of data and those present are progressively
disappearing...

- Diseases so rare as to prevent understanding their
epidemiology and risk factors?

- Often they are considered spontaneous (=no risk factors)
- An easy answer? would this justify inaction?



Prion disorders and epidemiology

CURATED COLLECTION &
Advances in Molecular Epidemiology of S ectru m y
Infectious Diseases p @
American Soc iety for M icrobiology Press

Differentiating Epidemic from
Endemic or Sporadic Infectious

Disease Occurrence*
LEE W. RILEY?

[...] this review discusses limitations of traditional approaches and
advantages of molecular epidemiology approaches to investigate
sporadic and endemic infections. Using specific examples, the
discussions show that most sporadic infections are actually
part of unrecognized outbreaks and that what appears to be

endemic disease occurrence Is actually comprised of multiple
small outbreaks.




