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Chronic wasting disease
BACKGROUND
Chronic wasting disease (CWD) is a transmissible spongi-
form encephalopathy (TSE) affecting cervid species. The
disease was first described in Colorado in 1967 and in 1978
identified as a TSE. The disease has spread and is now con-
firmed present in at least 30 states in the USA, and in four
Canadian provinces (USGS, 2022). Through export of live
cervids, CWD has also spread to South Korea.

Before 2016, CWD had not been reported in Europe. In
spring of 2016, the first case in Europe was detected in wild
reindeer (Rangifer tarandus tarandus) in the region of Nord-
fjella in Norway (Benestad et al., 2016). As a consequence
of the finding, surveillance in Norway was intensified and
this has so far (April 2022) resulted in the detection of the
disease in 20 reindeer in two different wild reindeer areas.
In addition, CWD has been found in 11 elderly moose (Al-
ces alces) and in three red deer (Cervus elaphus) in different
locations. The cases in reindeer show similarities with the
cases found in North America (e.g., several affected animals
in the same flock, positive lymph nodes, although not iden-
tical. The cases in moose and red deer have been shown to
differ from the cases in reindeer (cases found in older ani-
mals, samples test positive in the brain but negative in the
lymph nodes). It is still unknown what this means in terms

of differences in e.g., the disease transmission pattern, but it
has been hypothesised that these cases may be spontaneously
occurring in older animals (Pirisinu et al., 2018). The cases
in moose are sometimes referred to as “atypical”, as they
differ from previously described cases.

Due to the detection of CWD in Norway, surveillance
for CWD was mandatory in several EU member states, in-
cluding Sweden, in 2018–2020 (see Legislation and Surveil-
lance).

In March 2018, the first case of CWD in Finland was re-
ported. The case showed similarities with the cases in moose
and red deer in Norway (Ruokavirasto, 2020). A similar case
was reported from Finland in 2020.

The first three Swedish cases were detected in 2019. All
cases were in elderly female moose, the first two (one in Ar-
jeplog and one in Arvidsjaur) were both euthanised and sam-
pled after displaying abnormal behaviour. Both were esti-
mated to be 16 years old. In accordance with EU legislation,
an intensified sampling was carried out in the area during
the following hunting (moose) and slaughter (reindeer) sea-
son and the third case, a female of at least 10 years of age,
was detected within the intensified sampling. Although shot
during the normal hunting, the moose was showing altered
behaviour and standing still in a mire.

Figure 16: The EU-regulated surveillance of chronic wasting disease (CWD) finished in 2021 but the passive clinical surveillance continues.
Photo: SVA.
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The fourth case was detected in 2020 in Robertsfors mu-
nicipality. It was in a female moose aged to 14 years (age
estimated by counting annuli in dental cementum), shot be-
cause she had been observed limping. When approached
by hunters, she did not attempt to escape. The moose was
positive in the brainstem sample but negative in the lymph
nodes.

These cases all showed similar features with the cases
reported from moose in Norway and Finland.

The wild cervid species in Sweden are moose, red deer,
fallow deer (Dama dama) and roe deer (Capreolus capre-
olus), and many people are involved in hunting of these
species. The farmed cervid species in Sweden are mainly
fallow deer and a lower number of red deer, as well as a
low number of moose. In Sweden, reindeer herding is an
essential part of the Sami culture; all reindeer are semi-
domesticated and there are no wild reindeer. Wild cervid an-
imals cross the border between Sweden and Norway. Some
semi-domesticated reindeer also cross the border between
the countries as part of seasonal migration, i.e., the cervid
populations in Sweden and Norway are not separated by ge-
ographical borders.

HISTORY
With exception of an EU regulated active surveillance in
2007–2010, and a retrospective study examining 270 frozen
brains from cervids sent for postmortem investigation be-
tween 2008 to the first part of 2016, surveillance in Sweden
has historically only been passive, i.e., based on reporting
of animals displaying clinical signs. However, since the dis-
ease has not been known to occur in Europe, the awareness
of CWD has been low and as a consequence very few ani-
mals have been examined.

DISEASE
From what is known about strains of CWD present in North
America, sometimes referred to as “classical” CWD, the in-
cubation period is long, more than one year. The disease
spreads through direct contact between animals, but also
through body excretions that can contaminate, and persist
in the environment. The predominant clinical signs are be-
havioural changes, change of locomotion and loss of body
condition. The disease is fatal.

Until recent years, the type of CWD described from
North America was the only type known. But the strains de-
tected in the Nordic countries differ from strains described
from North America. There is accumulating support for
the hypothesis that the cases in older moose may have a
spontaneous (i.e., without known cause) rather than conta-
gious origin, similar to what is observed in sheep (atypi-
cal scrapie/Nor98) and bovines (atypical BSE), and sporadic
CJD in humans.

The currently accepted theory of TSEs, or prion dis-
eases, is that they are transmitted through small prions (ag-
gregated proteins with abnormal structural conformation).

These prions induce a structural transformation and aggre-
gation of normal prion proteins in the body of the recipi-
ent. The full details of these processes are not yet under-
stood. Prions accumulate in body tissues, especially the
brain where damage can be observed when studying tissue
in a microscope. Within the group of prion diseases there
are diseases where prions are excreted in body fluids (e.g.,
classical scrapie, and “classical” CWD) and are thus conta-
gious. However, there are also prion diseases with sponta-
neous (without known cause) origin occurring in older in-
dividuals (e.g., atypical BSE in bovines or sporadic CJD in
humans).

Due to similarities with BSE, which is linked to vari-
ant Creutzfeldt-Jakob disease in humans, and the known
fact that many TSEs experimentally can be transmitted be-
tween several different species, there has been a suspicion
that CWD may be a zoonotic disease. Currently, there is not
enough data to exclude that CWD could be zoonotic, how-
ever the risk is deemed to be very low (VKM 2016 and 2017,
Waddell 2018). In areas where CWD is endemic, people
are recommended to not consume animals displaying clini-
cal signs consistent with CWD or animals with positive test
results for CWD.

LEGISLATION
CWD is a notifiable disease under the Swedish Act of Epi-
zootic diseases (SFS 1999:657, with amendments) and there
is a scheme to compensate farmers and owners for losses due
to eradication measures. CWD is also regulated through the
Regulation (EC) No 999/2001 of the European Parliament
and of the Council on TSEs. The surveillance programme
is regulated in the Commission Regulation (EU) 2017/1972
amending Annexes I and II to Regulation (EC) No 999/2001.

SURVEILLANCE
Passive surveillance
Since 2016, efforts have been made to increase awareness
among hunters, reindeer owners and owners of farmed deer
to notify and react on suspected clinical signs of CWD.

Active surveillance
The time-limited EU-regulated surveillance programme,
mentioned under “Legislation” above, started in January
2018. For the member states concerned, a minimum of 6000
animals were to be tested between the years 2018 and 2020.
Samples were collected from wild, semi-domesticated and
farmed/captive cervids. In Sweden, moose, red deer, roe
deer and reindeer were included in the surveillance pro-
gramme. Samples from wild cervids (moose, red deer,
roe deer) were collected from fifty primary sampling units
(PSU) covering the whole country. Samples from farmed
cervids (red deer) and semi-domesticated cervids (reindeer)
were collected from all red deer farms (n=137) and all Sami
villages (n=51), the latter being the administrative unit for
reindeer herding as well as a geographically defined area.
All animals sampled were over twelve months of age and
preferably from a risk category, i.e., cervids found dead or
diseased or road/train killed cervids which are assumed to
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have a higher probability of infection. Because the sampling
target had not been reached by the end of 2020, the surveil-
lance was extended throughout 2021.

Intensified active surveillance
In accordance with EU legislation, an intensified sampling
was carried out in the areas surrounding the previously pos-
itive cases. The size of the areas was determined by experts
in cervid migratory patterns and experts in reindeer herd-
ing. The surveillance was designed to enable detection of a
prevalence of 0.7% (detected prevalence in Nordfjella, Nor-
way) with 99% certainty, assuming a test sensitivity of 70%,
in each population in the area. In this sampling, healthy
slaughtered and healthy hunted animals were included to in-
crease the number of animals that were tested in the area. In
2019–2021 (moose 2019–2020, reindeer 2019–2021) inten-
sified sampling was done around the cases detected in Arvid-
sjaur and Arjeplog and in 2020–2021 Robertsfors was in-
cluded. The 2018–2020 CWD surveillance programme was
run in a collaboration between the National Veterinary In-
stitute (SVA) and the Swedish Board of Agriculture and was
financed by the latter.

All samples, from the passive surveillance as well as the
active and intensified surveillance, are analysed at SVA, Up-
psala, which also is the national reference laboratory (Reg-
ulation (EC) 999/2001) for TSEs. For analysis, brainstem
and retropharyngeal lymph node samples are screened sep-
arately with the TeSeETM SAP Combi kit (short assay pro-
tocol; Bio-Rad Laboratories, Hercules, California, United
States), using the CWD addendum. The TeSeE TM Western
Blot kit (Bio-Rad Laboratories, Hercules, California, United
States) is used for confirmation of positive or inconclusive
screening results. Test results are reported to the European
Food Safety Authority by the Swedish Board of Agriculture,
based on data provided by SVA.

RESULTS
The number of samples tested from 2016 to 2021 is detailed
in Table 7.

In 2021, 17 cervids were sampled due to a clinical suspi-
cion of CWD (11 moose and 6 roe deer). In total, 433 moose,
290 red deer, 63 roe deer, 3 fallow deer and 2527 reindeer
were examined for CWD at SVA during 2021. Most of the
moose and reindeer analysed were part of the intensified

samplings in the county of Norrbotten, around the Arvid-
sjaur and Arjeplog cases, and the county of Västerbotten,
around the Robertsfors case (Table 7). During 2021, 1485
reindeer and 1 moose were sampled within the intensified
sampling in Norrbotten and 283 moose and 9 reindeer were
sampled within the intensified sampling in Västerbotten. No
positive cases were found during 2021. Further analysis of
the surveillance results is ongoing on both a national and a
European level.

DISCUSSION
The number of animals examined before 2018 is limited and
not well represented geographically. In January 2018, the
surveillance programme (Regulation (EC) 999/2001) started
and information about the programme was sent to groups
identified as suitable samplers, i.e., hunters, animal owners
(reindeer and fenced red deer) and slaughterhouse person-
nel.

However, the number of samples received from the na-
tionwide sampling has been relatively low. There are sev-
eral reasons for this. The implementation of the programme
has been complex, given several different species and cat-
egories of animals included. Also, the number of animals
found dead or diseased, which are preferred due to their as-
sumed higher probability of infection, has been relatively
small. The number of road-killed cervids is quite high in
Sweden and was initially planned to constitute the backbone
of the surveillance. However, divergent interpretations of
legislation made sampling of these animals difficult or even
impossible. Work has been ongoing to ease this legislation
to allow for the routine sampling of road kills. Since the
sampling targets were not reached the national surveillance
was prolonged during 2021, with the aim to collect more
samples in general and a hope that the problem with road
kills would have been solved. This resulted in an overall in-
crease in the number of samples, however the problem with
legislation was not solved and the sampling target was not
reached.

In contrast, sampling of healthy hunted moose and
healthy slaughtered reindeer within the intensified surveil-
lance has been more successful despite logistical challenges.

As mentioned, the cases in moose in Norway, Finland
and Sweden differ from “classical” CWD cases; all have
been detected in old female animals and prions have only

Table 7: The number of animals tested for CWD per year in Sweden 2016–2021, including national surveillance and intensified sampling.

Year Moose Red deer Roe deer Fallow deer Reindeer

2016 74 6 14 0 2
2017 191 6 13 8 21
2018 157 13 15 0 15

2019 854A 31 73 5 1965A
2020 248B 84 71 4 991C
2021 433B 290 63 3 2527C

A The large increase in sampling in 2019 was due to the intensified sampling in the county of Norrbotten, which started that year.
B 98 and 283 of the moose sampled in 2020 and 2021, respectively, were sampled within the intensified sampling in the county of Väster-
botten.
C 896 and 1485 of the reindeer sampled in 2020 and 2021 respectively were sampled within the intensified sampling in the county of
Norrbotten.
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been detected in samples from the brain and not in lymph
nodes. Further studies are ongoing to characterise these
strains and to understand more about the epidemiology. It
has been hypothesised that the CWD cases in older moose
may not be contagious, but rather a spontaneous variant of
CWD occurring in old animals (Pirisinu et al., 2018).

Consequently, the detection of three cases of CWD in
moose in a limited geographical area in Sweden in 2019
(detected prevalence 0.4%) does not necessarily mean that
a contagious variant of the disease is present in the region.
The fact that cases were only found in relatively old animals
and that prions were only detected in brain in the screen-
ing tests, while not in lymph nodes, still fits the hypothesis
of spontaneous (without known cause) cases in old animals.
This region has a hunting management which leads to a rela-
tively high proportion of old female moose in the local popu-
lation. In general, most moose are harvested at a young age
during hunting, and few animals reach the expected maxi-
mum life span of approximately twenty years. Fewer males
reach an old age than females due to hunting practices.

The experience from North America is that “classical”
CWD is very difficult to eradicate or control, and to have a
chance to do this, early detection is needed while the preva-
lence is still low. If a type of CWD with the character-
istics of “classical” CWD would be present or introduced
into Sweden, it would potentially have large negative con-
sequences for reindeer, wild cervid populations and farmed
cervids. Consequently, the disease could also have large
consequences for people making their living from, or being
involved in activities related to, these species. However, if
the cases found in older moose in Norway, Finland and Swe-
den would in fact have a spontaneous (without known cause)
origin, the disease could be expected to occur sporadically
in all cervid populations, without leading to the same severe
consequences as “classical” CWD. Further studies are cru-
cial to increase the understanding of the epidemiology of the
different CWD types.
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