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Italy Scrapie report over the 2002-2017 period    An update on the epidemiological situation of scrapie is provided, using the classic components of descriptive epidemiology (disease distribution based on time, space and animal or flock features). Data come from the database of the national scrapie surveillance system maintained by the unit of Biostatistics, Epidemiology and Risk Analysis at the Institute Zooprofilattico of Piemonte, Liguria e Valle d'Aosta. Crude prevalence and incidence rates (and 95%CIs) were obtained from data collected through active surveillance. Cumulative herd incidence rates (outbreaks per 10,000 herds) by Region were computed to show the geographical distribution of the disease. Absolute number of outbreaks and prevalence rates (cases per 10,000 rapid tests) were used to show time trends by species (sheep and goats) and scrapie form (classical and atypical) focussing on different time windows. In the case of classical scrapie, crude rates were paralleled by age- and stream- (i.e. healthy slaughtered animals, HS, vs. fallen stock, FS) adjusted rates based on direct standardization (using the distribution of tests in 2017 as the standard).    The trend in the number of controls over the years has varied according to the EU requirement. The amendment of Regulation EC 999/2001 in mid-2007, with the enforcement of Reg EC 727/2007, had greatly reduced the number of tests that Italy has to perform in the frame of active surveillance. The monitoring programme remained unchanged over the past ten years, with a commitment to Italy to perform at least 10,000 rapid tests for each category (i.e. healthy slaughtered animals and fallen stock) in both species (sheep and goats over 18 months of age) (Table 1).  
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Table 1. No. of rapid tests, positive animals (classical and atypical cases combined) and outbreaks by type  of surveillance (K = 


1000, HS = healthy slaughtered, FS = fallen stock).  A summary breakdown over the last five years of the evolution of scrapie by species (sheep vs. goats) and form (classical vs. atypical) is shown in table 2: classical scrapie in sheep has still the largest impact on the small ruminant population.   
Sheep


classical scrapie in sheep atypical scrapie in sheep


cases cases
year active surv.  passive surv. year active surv.  passive surv.


2013 36 28 3 2013 7 7 -
2014 25 20 1 2014 2 2 -
2015 26 21 - 2015 6 6 -
2016 22 20 2 2016 5 5
2017 41 37* - 2017 3 3 -


Goats
classical scrapie in goats atypical scrapie in goats


cases cases
year active surv.  passive surv. year active surv.  passive surv.


2013 2 2 - 2013 3 3 -
2014 5 5 - 2014 - - -
2015 4 4 - 2015 1 1 -
2016 4 4 - 2016 3 3 -
2017 5 4 - 2017 3 3 -


*  one ovine index case was associated with a goat index case in the same outbreak


outbreaks outbreaks


outbreaks outbreaks


  
Table 2. Index cases and outbreaks of scrapie in sheep and goats. The breakdown is by species, form (classical vs. atypical) and type 


of surveillance (active vs. passive).  
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Last index case year 2017 
Species Form Sampling date Confirmation date Primary Molecular Test date 
          


  
classical 
scrapie 30/10/2017 13/11/2017 27/11/2017 


sheep         


  
atypical 
scrapie 30/03/2017 13/04/2017 19/04/2017 


            
          


  
classical 
scrapie 31/07/2017 18/08/2017 28/08/2017 


goats         


  
atypical 
scrapie 25/11/2017 14/12/2017 21/12/2017      The  temporal trend of 871 scrapie outbreaks since 1995 is shown in figures 1 and 2.    
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Fig. 1. Temporal trend of scrapie outbreaks in Italy; 
period 1995–2017 with no distinction between 
classical and atypical form.  Fig. 2. Temporal trend of scrapie outbreaks in Italy; 


period 1995-2017, broken down by scrapie form 
(A=Atypical, C= Classical, N= before 2005); before 
2005 rapid tests used were not able to detect 
atypical scrapie.       
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The following graphs (Fig. 3 and Fig. 4) illustrate the temporal trends of the Scrapie outbreaks by Region; in the case of Sardinia Region, where about half of the Italian sheep population is breeded, the number of outbreaks is compared to the number of rapid tests performed annually in active surveillance.   
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Fig. 3. Temporal trend of Scrapie outbreaks: all Italian 
Regions except Sardinia, years 1995-2017.  Fig. 4. Temporal trend of Scarpie outbreaks  in Sardinia 


and number of rapid tests carried out in the frame of 
active surveillance; years 1995-2017. In 2017, passive surveillance led to the reporting of 17 animals with neurological symptoms referable to scrapie, but any case has been confirmed.  Forty-one outbreaks of classical scrapie (37 in sheep and 5 in goats) have been detected through active surveillance (Table 2); stream-specific prevalence rates were respectively: (1) in sheep 18.6 per 10,000 tests (95%CI 11.8-18.9) in HS and 16.3 (95%CI 9.9-25.4) in FS; (2) in goats 1.9 (95%CI 0.5-5.0) in HS and 1.4 (0.04-7.9) in FS.   Over the last five years the temporal trend of classical scrapie (Fig. 5) doesn't show any clear improvement both in goats and sheep (even after age- and stream-adjustment).    
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  Fig. 5. Trend of classical scrapie in sheep and goats. Crude and age- and stream-adjusted prevalence rates (cases per 10,000 tests) from active surveillance. 2017 distribution of tests has been used as standard.  Moreover, among the animals (5530 sheep and 647 goats) tested in the frame of eradication culls following an outbreak the prevalence (positives per 100 tests) of classical scrapie was respectively 3.6% (95% CI 3.1 to 4.1) in sheep and 0.6% (95% CI 0.1 to 1.3) in goats.   The 6 outbreaks of atypical scrapie detected in 2017 were all from active surveillance, 3 in sheep and 3 in goats. Figure 6 shows the distribution of the cumulative incidence of classical and atypical scrapie since 1995. In the case of atypical scrapie, rapid tests able to detect the disease have been used between 2005 and 2008 and again after 2010.              
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Fig. 6 Geographical distribution of classical and atypical scrapie: incidence by species and Region (number of outbreaks/10,000 flocks)   Since 2008, the Istituto Superiore di Sanità, according to the Reg. (EC) N. 999/2001 and subsequent amendments, proceeds annually to determine the prion protein (PrP) genotype on a representative sample of the national sheep population (Annex III, Chapter A, Part II, point 8.2). The data represented the genotype to the 3 codons (136, 154, 171) are shown in figure 7. The sample included both animals belonging to selected breeds in purity, and mixed breed animals (table 3).  


Classical scrapie  
         SHEEP  


Atypical scrapie  


        GOATS 
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Figure 7 - Distribution of PrP genotypes on a representative sample of the national sheep population (Reg. (EC) N. 999/2001 and 


subsequent amendments). 
 
  Breed 2008-2017 Sarda 3467 Comisana 739 Altra Razza* 194 Bergamasca 172 Merinizzata 162 Massese 81 Biellese 73 Appenninica 63 Valle del Belice 57 Gentile di Puglia 54 Leccese 42 Pinzirita 39 Altamurana 35 Tiroler Bergschaf 22 Delle Langhe 17 Sambucana 13 Fabrianese 11 Barbaresca 7 Lacaune 7 Sopravvissana 5 Suffolk 4 Garfagnina 2 Total 5266   * Bagnolese, Laticauda, Nero-Bruna, etc.  Mixed breed 893   
 
Table 3 - Distribution of sheep sampled, by breed, as part of the activities for the determination of the PrP genotype on a 


representative sample of the national ovine population between 2008 and 2017.    
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Since 2010, the sample distribution has been stratified by region and by breed, based on breed numerical size detected through a survey carried out during the 2009 sampling. For this reason, starting from 2010, it was possible to re-weight the genotypic frequencies of the PrP observed in the population on the sample actually obtained, on the basis of the theoretical weight of the different sheep breeds (Figure 8) on the overall sample. The re-weighted estimate of the genotypic frequencies in the national ovine population took into consideration only the sheep belonging to the selected breeds in purity.  


  
Figure 8 - Estimation of the PrP genotype frequencies of in the national ovine population 2010-2017.   The PrP genotypes frequency distribution has been categorized according to the genetic resistance of animals in the following groups: resistant (ARR / ARR); semi-persistent (all genotypes with ARR with the exception of ARR / VRQ animals) and susceptible (the remaining genotypes). Figure 9 shows the trend over the years of the frequency distribution of resistant, semi-resistant and susceptible animals in the national sheep population. 


 
 
Figure 9 - Trend over the years of the frequency distribution of resistant, semi-resistant and susceptible animals in the national ovine 


population 2010-2017. 
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The trends analysis over time was performed using an ARIMA model and showed a significantly increasing trend, in the period 2010-2017, for the resistance group (p = 0.04). In contrast, the trend of susceptible animals appeared significantly declining over the years (p <0.001). For semi-resistant animals, however, no significant trend was highlighted.  CONCLUSIONS   The results show that scrapie is widely spread in Italy even if at Regional level the prevalence is low. In our country the National Breeding Plan for resistance has been applied heterogeneously among Italian Regions: however, an improvement in the distribution of genotype frequencies is clear with a substantial increase in resistance alleles.  Atypical scrapie has also been reported in 2017 in sheep and goats and, as usually, has been detected in only one animal per flock.   
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Report on the activity carried out in the framework of the Italian monitoring plan for the 
chronic wasting disease of cervids 
Summary 
During 2017, samples from 570 cervids were taken in the framework of the Italian monitoring 
plan for the chronic wasting disease (CWD). In 20 cases no testing was possible as the 
samples were not suitable or the target tissue was absent; in the remaining 550 animals 
(382 roe deer, 133 red deer, 21 fallow deer, 14 reindeer) the result was negative for CWD. 
Although both the brainstem and the lymph nodes should be collected and tested, this was 
only possible for 340 animals. Sample quality problems limited the number of brainstems 
suitable for analysis, while failure to take samples reduced the availability of part of 
the lymph nodes. Regarding genotyping, 5 red deer and 1 roe deer were examined: 4 red deer 
showed well known polymorphisms while the remaining animals had a wild type genotype. From 
an epidemiological point of view, it is worth emphasizing that the sampling was focussed 
on animals from high risk categories i.e. animals with high probability of illness detection 
(fallen stock or road kills or culled because sick). However, since the samples tested so 
far are still relatively few and the sampling design is not fully consistent with that 
suggested by EFSA (2017), the Italian freedom from CWD is still uncertain. 
Introduction  
CWD is an infectious disease belonging to the group of transmissible spongiform 
encephalopathies (TSE). Several cervids species are susceptible to the disease, including: 
mule deer (Odocoileus hemionus), white-tailed deer (Odocoileus virginianus), red deer 
(Cervus elaphus), moose (Alces alces alces) and reindeer / caribou (Rangifer tarandus) 
(Saunders et al., 2012). CWD is endemic in North America, while in the rest of the world 
(e.g. in South Korea) cases have been identified only in animals imported from geographical 
areas where the disease is clearly widespread (Saunders et al., 2012). Such an 
epidemiological context changed in the spring 2016, when the CWD was diagnosed in a 
Norwegian reindeer that showed symptoms compatible with the disease (VKM, 2016, NFSA, 2016; 
EFSA, 2017). Subsequent investigations carried out on native populations of susceptible 
animals led to the identification of further cases, not only in reindeer but also in a few 
moose and in a red deer: in total 22 cases have been confirmed so far (as of 09/04/2018 
(apps.vetinst.no/skrantesykestatistikk/NO/)). In 2018, for the first time a case was 
reported in the EU: it is a Finnish moose (ProMed, 2018). From a diagnostic point of view, 
the Scandinavian cases differ in the distribution of detectable infectivity by species: in 
moose and red deer the positivity is detected exclusively in the brainstem whereas in the 
reindeer lymph nodes are positive but the involvement of brainstems is not always apparent. 
The aim of this report is to provide a description of the CWD monitoring carried out in 
Italy during 2017. 
Materials and methods 
Instructions for CWD monitoring have been issued by the Ministry of Health with note 
0024007-19 / 10/2016-DGSAF-MDS-P. It was requested to extend the surveillance to all cervids 
species of deer present in Italy, and in particular to animals more than 18 months of age. 
The activity involves in descending order of priority the following categories of wild or 
captive animals: fallen stock ([1] dead animals or [2] road kills) and those culled because 
sick or showing neurological symptomatology attributable to a TSE. Veterinary officers were 
requested to collect both obex and retropharyngeal lymph nodes. 







All the samples collected throughout Italy must to be sent directly to the NRL for the 
rapid testing and genotyping. The rapid test used is the IDEXX Herd Check BSE-scrapie 
antigen kit EIA (included in the list of suitable tests for the CWD by EFSA). 
Only a limited subset of animals subjected to rapid testing has been also genotyped. 
To standardize the data collection, a dedicated sampling form was produced and distributed: 
the data reported in the form along with those relating to the diagnostic outcomes have 
been used for data analysis. Breakdown of data was carried out by animal species, year of 
sampling, Region of sampling, risk category and the outcome (by tissue). The monitoring 
period considered here corresponds to the samples taken during the calendar year 2017. 
Statistical processing was carried out using Stata 14. 
Results     1. Collection activities 
 The sampling activity involved 570 animals belonging to 4 species, mainly roe deer and 
red deer (table 1). The animals came largely from three Regions (Lombardy, Emilia Romagna 
and Piedmont, table 2). The age data were only available in 53% of cases, with a median 
value of 24 months (inter-quartile range 18-36 months): 22% of the animals is below the 
minimum age expected from the floor. Males and females are equally represented (273 females, 
265 males and 32 animals age data missing). The test was carried out on captive animals in 
less than 5% of the animals (28 out of 570: this is the case, for example, of all the 16 
reindeer examined). 
Table 1.  
     Species|      Freq.     Percent        Cum. 
------------+----------------------------------- 
   ROE DEER |        395       69.30       69.30 
   RED DEER |        136       23.86       93.16 
FALLOW DEER |         23        4.04       97.19 
   REINDEER |         16        2.81      100.00 
------------+----------------------------------- 
      Total |        570      100.00 
 
 
Table 2. 
                   |                   species 
   Region          |  ROE DEER   RED DEER  FALLOW DEER REINDEER |     Total 
-------------------+--------------------------------------------+---------- 
           ABRUZZO |        29         41          0          0 |        70  
    EMILIA ROMAGNA |       117          2         13          0 |       132  
FRIULI VEN. GIULIA |         1          0          0          0 |         1  
             LAZIO |         0          2          0          0 |         2  
           LIGURIA |         2          0          1          0 |         3  
         LOMBARDIA |       106         48          1          0 |       155  
            MARCHE |         4          0          0          0 |         4  
            MOLISE |         0          1          0          0 |         1  
          PIEMONTE |       102         15          6          2 |       125  
PROV. AUT. BOLZANO |         0         10          0          0 |        10  
 PROV. AUT. TRENTO |         4          5          0          0 |         9  
           TOSCANA |        10          2          1          0 |        13  
     VALLE D'AOSTA |         4          0          0         14 |        18  
            VENETO |        16         10          1          0 |        27  
-------------------+--------------------------------------------+---------- 
             Total |       395        136         23         16 |       570  
 
 


 


 


 


 







2. Results of the diagnostic activity 
All samples are negative. For 550 animals (97%) i.e. 382 roe deer, 133 deer, 21 fallow 
deer, 14 reindeer, the diagnostic activity was successfully completed and a final result 
has been obtained; the samples from the remaining 20 animals were not suitable for analysis 
or the target tissue was absent. 
For 340 animals (62%) the negative outcomes refer to both the required tissues  (obex and 
lymph nodes), for 151 (27%) the result is based only on lymph nodes, whereas for the 
remaining 59 (11%) is based on the obex analysis only:  missing results from lymph node 
mainly depends on non-sampling (52 cases) rather than on bad quality of the specimens (7 
cases); in the case of obex, all but three animals were actually sampled but for the 
remaining 148 cervids the material collected was not suitable: while in red deer only about 
10% of the obex samples were not suitable, in roe deer more than 33 % of them was not 
testable. 
2.1 Roe deer 
Out of the 395 animals sampled, for 382 a diagnostic result was obtained, always negative. 
Most of them (n=359, 94%) came from wildlife with the road kill category as prominent 
reason of sampling (Table 3). The 5 captive animals came from Emilia Romagna and Lombardy, 
two fallen stock and three sick culled animals. 
Table 3.  
      sampling category 
   Region          |    culled        fallen stock  road kill        Total 
-------------------+--------------------------------------------------- 
           ABRUZZO |           3            2           23           28 
    EMILIA ROMAGNA |           7           10           88          105 
FRIULI VEN. GIULIA |           1            .            .            1 
           LIGURIA |           .            .            1            1 
         LOMBARDIA |           6           63           32          101 
            MARCHE |           1            .            1            2 
          PIEMONTE |          13            8           71           92 
 PROV. AUT. TRENTO |           1            1            1            3 
           TOSCANA |           3            1            6           10 
     VALLE D'AOSTA |           .            1            2            3 
            VENETO |           2            2            9           13 
 ----------------------------------------------------------------------- 
             Total |          37           88          234          359 
 
 
2.2 Red deer  
Out of the 136 animals sampled, for 133 a diagnostic result was obtained, always negative. 
Almost all of them (n=131, 99%) came from wildlife: 47% due to road accidents and about a 
third of animals as fallen stock (Table 4). The geographical origin is shown in table 2.  
Table 4.  


 
      sampling category 
   Region          |    culled        fallen stock  road kill        Total 
-------------------+--------------------------------------------------- 
           ABRUZZO |           4           14           21           39 
    EMILIA ROMAGNA |           .            1            1            2 
             LAZIO |           .            .            2            2 
         LOMBARDIA |           7           16           25           48 
            MOLISE |           .            .            .            . 
          PIEMONTE |           4            4            7           15 
PROV. AUT. BOLZANO |           5            3            1            9 
 PROV. AUT. TRENTO |           1            3            .            4 
           TOSCANA |           1            1            .            2 
            VENETO |           4            2            4           10 
----------------------------------------------------------------------- 
             Total |          26           44           61          131  







 
2.2. Fallow deer 
Out of the 23 animals considered for 21, a diagnostic result was obtained, always negative. 
Most of the animals (13) was sampled following road accidents or as fallen stock (5) on 
farm. The geographical origin is shown in table 2.  
2.4 Reindeer  
Out of the 16 animals considered only the 14 coming (13 fallen stock and a culled animal) 
from a farm in Aosta Valley were tested and negative.    
2.5 Genotyping activity  
The genotyping activity was limited to only 6 subjects (Table 5) highlighting in red deer 
some polymorphisms already described (Peletto et al., 2009) i.e.: a red deer mutated at 
codon 98 (homozygous for alanine (A) instead of threonine (T)); some animals with silent 
mutations at codon 136; the replacement of glutamine (Q) with glutamic acid (E) at codon 
226 (two heterozygous and one homozygous).  
Table 5. 
                               species  
            Result    |  ROE DEER   RED DEER |     Total 
----------------------+----------------------+---------- 
  136 cgc/cgc 226 E/E |         0          1 |         1  
  136 cgc/cgt 226 Q/E |         0          2 |         2  
               98 A/A |         0          1 |         1  
            WILD TYPE |         1          1 |         2  
----------------------+----------------------+---------- 
                Total |         1          5 |         6  
 
Wild type: 
98 T/T -> mutation T (acc) -> A (gcc)  
136 A/A -> silent mutation  cgt/cgc 
226 Q/Q -> mutation Q (cag) -> E (gag) 
 
Conclusion 
Thanks to the pursuance of the targeted monitoring campaign, it has been possible to acquire 
data suggesting the absence of the disease. The total number of animals involved in 
monitoring has significantly increased compared to the previous year (570 in 2017 versus 
74 in 2016). Part of the monitoring involved relatively young animals in which it is 
unlikely to detect the infection . Furthermore, a relevant proportion of tests was carried 
out on only one type of tissue, potentially compromising the sensitivity of the survey, 
given the different distribution of detectable infectivity in different species: to improve 
this situation it is necessary to raise awareness among colleagues in charge of sample 
collection, in particular by pressing them to systematically sample the lymph nodes. It is 
also necessary to devise actions to reduce the proportion of obex samples unsuitable for 
the examination. With regards to genotyping, it should be further extended, involving all 
the cervids species. 
Since the accumulated samples are still relatively few and the sampling design is not fully 
consistent with that suggested in the 2017 EFSA Opinion, there is still uncertainty 
regarding the presence or absence of the disease in the Italian cervid populations. 
It is therefore suggested to maintain surveillance activities over time and to make them 
as consistent as possible with the EFSA indications.  
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Figure 1: Starting date of the activity of genotyping  for “Selection” (not in outbreak)
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Figure 2: Flocks involved in the breeding plan by ye ar of involvement, stream 
(Outbreak/Selection) and sampling authority (ASSONAPA/A SL)
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Figure 3: Cumulative number of flocks involved in the  breeding plan by Region 
and semester of involvement (Sardegna excluded)
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Figure 4:Proportion of flocks involved in the breeding plan by Region
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Figure 6: Proportion of resistant, semi-resistant and  susceptible genotypes in the 
genotyped ovines (412,355 with the age in the databa se) by year of birth
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Figure 7: Proportion of resistant, semi-resistant and  susceptible genotypes in the 
young (lower than 2 years-old) genotyped ewes (78,198 ) by year of birth
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The Italian breeding (or selection) plan for Scrapie (2005 – 2017) 
 


1 Introduction: legislation and technical aspects involving the breeding plan The breeding (or selection) plan to enhance resistance to Scrapie in sheep population, increasing the frequency of ARR/ARR genotype was amended by the Italian Ministry of Health decrete 17th  
December 20041 (DM17/12/2004). In order to take into account all the peculiarities of the ovine population, the Italian Ministry of Health invited each Region to prepare its own breeding plan, according to the guidelines inserted in the DM17/12/2004. The breeding plan officially started on the April the 1st, 2005. Initially, all the high genetic merit flocks were compulsorily included in the plan while commercial flocks could decide whether to join or not. Scrapie outbreaks were not included in the breeding plans, but since November 2006 they have compulsorily been included. Some Regions with high genetic merit flocks (i.e Sardegna, Toscana, etc.) and other with a high number of flocks subjected to stamping out for Scrapie (Piemonte) had started genotyping before the April the 1st, 2005. The sampling activity is performed by both veterinarians of Local Health Units (ASL) and, mainly for high genetic merit flocks, by technicians of National association of shepherds (ASSONAPA). All information about each ovine (individual data) and each flock (flock data) involved in the breeding plan are collected by the National reference laboratory for TSE, c/o the Institute of Zooprophilaxis of Piemonte, Liguria and Valle d'Aosta, and organized in a database (BDNSG). Besides the Istituto Superiore di Sanità (ISS) provides technical-scientific support to the Ministry of Health and to the laboratories involved in genotyping. Since the January the 1st 2016, a new law (decrete 25th November 2015 - DM25/11/20152) replaced the DM17/12/2004: the plan becomes compulsory for all ovine farms!  
2 The starting time of the regional Plans Until 2016, the regional breeding plan was differently applied by the Regions, regarding both the criteria for flocks inclusion in the plan and date of start of the plan. About flocks inclusion criteria some Region decided to include more flocks than prescribed by DM17/12/2004 for example, compulsorily applying the plan to flocks with more than 100 sheep (as in Piemonte since the March the 3rd 2008) or for all the flocks without a constraint on flock size (as                                                  1  You can find here the document:DM17122004_complete 2 You can find here the document:DM25112015_complete 
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in Sardegna since the April the 29th 2009). Other differences in plans are represented by the application of specific rules, e.g. health guidelines, bans on the marketing and use of susceptible rams, etc. Finally, the Veneto applied a “genetic monitoring plan”, not target to enhance the resistance to Scrapie, but following a business target. When coming to the date of the resolution and start of genotyping activity it varied extremely among Regions. In fact, up to the end of 2015, two Regions (Friuli Venezia Giulia and Valle d'Aosta) didn’t approved a breeding plan. The last approved before the enforcement of the DM25/11/2015 were the Lombardia’s and Calabria’s plans (2012). Figure 1 shows when each Region started the blood sampling for genotyping: we can see a very slow start of the activity at national level (an half of the Regions started before the summer of 2007) and sometimes it stopped. In 2015, two Regions, Molise and Campania, have been started the activity for the breeding plan; in 2016, also Friuli Venezia Giulia and Bolzano have been started the activity. During 2017 the breeding plan has been applied in all the Italian regions: a relevant increase of the activity of both sampling and genotyping was recorded over the year. 
3 Flocks involved in the breeding plan Up to today, 40,211 flocks were involved in the Italian breeding plan; 362 flocks (0.9%) were outbreaks of Scrapie (stream called “Outbreak”) while 39,849 (99.1%) were included in the plan because high genetic merit flocks or commercial flock without sheep Scrapie at the time of the first sampling (stream called “Selection”), as shown in Figure 2. The number of outbreaks of Scrapie reached by the breeding plan was 546. The difference with the number of flocks included as outbreaks, 619, is due to the state of the flock at the time of the first sampling in the flock: 257 flock were included as “Selection” at the time of the first sampling in the flock. After, Scrapie was found, but these flocks have already been included in the plan. Figure 3 shows the intensity of application of the plan Region by Region: a regular increase in the amount of flock (350 per year) was recorded from 2005 to 2015. This trend was more evident in some Regions, like Piemonte, Sicilia, Veneto, Toscana, Emilia Romagna and, recently (until 2016), Calabria. In 2017, the enforcement of the DM25/11/2015 has produced a fast increasing in the activity of genotipying in all the Regions. Also the amount of flock involved in the breeding plan in the sheep population is different among Regions: Figure 4 shows that involved flocks are about 63% in Sicilia, 54% in Piemonte, 52% in Puglia and 51% in Bolzano. The percentage of flocks involved in the plan is more than 25% in the most part of the Regions. Only in 4 Regions (Friuli Venezia Giulia, Veneto, Liguria, Trento)  the percentage is lower tha 15% (Figure 4). Sardegna need a dedicated discussion: in fact this Region owns most of Italian sheep population and was the first and the most involved Region in the breeding plan. However, before April the 29th 2009 when all the flocks, without constraints on flock size, were compulsory included in the plan, 
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the number of involved flocks increased very slowly: at the end of 2008 they amounted to 1,064. After the start of compulsory inclusion plan there is a glaring acceleration with 8,736 of involved flock at the end of 2009 and a total of 15,324 involved flocks at the end of 2017 (more than the 95% of the sardinian sheep flocks and about the 37% of the Italian sheep flocks involved in the breeding plan) as shown in Figure 4. The interpretation of those data has to take into account the differences among Regions in the number of sheep flocks.  The yearly distribution of involvement in the plan (i.e. the year of first genotyping) and for sampling authority (ASL or ASSONAPA) shows a progressive decrease in involvement in the period 2005-2008, an abrupt increase in involvement in 2009, due to the above mentioned changes to the Scrapie selection plan in Sardegna. Finally a new decline in involvement is shown till the 2013, when Sicilia, Calabria and Lombardia started a promotional campaign (Figure 2 and 3). A new abrupt increase of the activity of genotyping has been observed in the 2016 and in 2017 also: unlike the previous increase of 2009, in 2016 and 2017 all the Regions (not only Sardegna) has really been involved in the sampling of ovines. Since 2005, most of the involved flocks (n= 36,401, 90.5%) were genotyped by the IIZZSS laboratories, while only 1,709 flock (4.3%) were genotyped by the ASSONAPA laboratories (LGS Cremona); 2,101 flocks were genotyped by both laboratories. 
4 Ovine genotyped in the breeding plan During the study period 750,785 sheep were tested: 241,274 (32.1%) in Scrapie positive flocks, and 509,511 (67.9%) in flocks were scrapie was never detected. Genotyping on animals belonging to scrapie affected flock was performed exclusively by IIZZSS, most of genotyping on flocks in “selection” stream, 357,990 (70.3%), was performed by IIZZSS on blood samples, while 151,521 (29.7%) was performed by ASSONAPA (LGS Cremona) on piliferous bulbs. The comparison between Figure 2 and Figure 5 shows a general decrease in the involvement of new flock during the period 2005-2008. The IIZZSS laboratory activity was high in 2006-2007 and had an abrupt increase in 2009, due to the changes in the Sardegna scrapie selection plan, and a decrease in 2010-2013. Since 2013, genotyping has ever increased, with a boom in the years 2016 and 2017. The ASSONAPA laboratory had a similar trend with an activity increase in 2009-2011 (and 2014) and decrease in 2012, 2013 and specially in 2017.  In the Selection stream a total of 509,511 sheep were genotyped, 329,423 (64.7%) rams, 168,770 (33.1%) ewes and for 11,318 (2.2%) gender was not reported. The distribution of genotyped sheep by sex and year of sampling: those data suggest that the scrapie selection plan was not efficiently applied till 2009, when the proportion of genotyped rams was higher than the proportion of ewes. We can again consider 2009 and 2016 as key years for the breeding plan: the compulsoriness of the plan gave new push to genotyping, motivating the farmer to select resistent raws for breeding. Gender was missing for many sheep in 2013. 
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 Breed distribution of genotyped sheep shows that the selection plan involved mainly Sarda, Biellese, Comisana and Valle del Belice sheep. Excluding Sarda sheep, the proportion of genotyped ewes is greater than 40%, but in the under 2 yers-old population, the proportion of ewes decreases (Table 2). 
5 Trend of genetic resistance to Scrapie In this section we describe the efficacy of the scrapie selection plan in terms of trend of distribution of allelic frequencies of resistant genotypes (ARR/ARR), semi-resistant (ARR/*) and susceptible genotypes (not ARR/* or VRQ/*). The trend of the distribution of resistant genotypes in the total genotyped population in Selection (509,511) by year of birth is reported in Figure 6, of ewes lower than 2 years-old (81,422) only in Figure 7 and rams lower than 2 years-old (224,130) only on Figure 8. We can see that the increase in the proportion of resistant genotypes was not constant over time: this was probably due to the implementation of Regional scrapie selection plans, causing the involvement of flocks with susceptible sheep (for example, birth-cohorts: 2007-2009 and 2014-2017). When carefully looking at Sardegna scrapie selection plan we can see that, at least in Sarda sheep, 2-3 years of breeding selection were enough to reach 30% of young resistant rams and 4 years to reach 40% of young resistant rams. Therefore, although in 2017 a stop of the increase in new born resistant males is very likelihood, it is expected that the share of these items will exceed 60% around 2020. 
6 Allelic frequencies Similarly to the resistance trends described above, we studied the trend of allelic frequencies in the 509,511 sheep genotyped in the Selection stream (Figure 9), in young (<2 y.-o.) ewes (Figure 10) and in young (<2 y.-o.) rams (Figure 11). The trend of the distribution of allelic frequencies is similar to the trend of the genetic resistance. Besides until 2009 the scrapie selection plan was not applied in the most efficient way, now we can see that the ARR allele had an abrupt increase after 2-3 year after involvement in the plan, and consequently, ARQ allele decreased. The entrance of new flocks in the breeding plan (effect of the DM25/11/2015) had temporarily stopped this process, as shown by the birth-cohorts since 2012. We are confident in the restart of the ARR increase in next 2-3 years. 
7 The year 2017 in detail Already in the 2016, the Italian breeding plan becomes compulsory for all ovine farms, then in the 2017 the sampling and genotyping activities have been increase in all the Italian Regions. In 2017, 19,610 flocks were involved in the breeding plan: 66 were Scrapie outbreaks and 19,544 were flocks without Scrapie. The share of new flocks (never selected before) involved in the breeding program was about 45% in the outbreaks (30 new flocks genotyped) and 65% in the other flocks (12,622 new flocks). Overall, 12,622 new flocks were included in the plan in 2017.  
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About the ovines, 93,444 sheep were genotyped: 21,638 in outbreak and 71,806 (about 94% rams and 6% ewes) in flocks without Scrapie. About the distribution of genotypes in the new born sheep, in 2015 and in 2016, we have recorded a decrease of the resistant genotypes with an increase of not ARR/* and VRQ/*; in 2017 we have recorded a decrease both of the susceptible and resistant (ARR/ARR) ovines new borns: as in the previous years, it could be due to the new flocks involved in the breeding program. 
8 Conclusion and point to considerate 


• As shown by our data, during the beginnings the scrapie selection plan was not applied in the most efficient way, involving an high number of ewes. Since 2009 the situation had changed, specially in 2016 and 2017 (due to the enforcement of the new compulsory breeding plan). 
• The Sardegna region gave an high contribution to the plan with a huge involvement of flocks, mainly in 2009-2010 
• The genetic resistance to scrapie is 70% in newly born rams in flocks involved in the first years of plan, while is very low (15%) in flocks involved in 2012. A couple of years of involvement seems to be enough to reach 30% of rams resistance and 4 years to reach 40%. Therefore, although in 2017 a stop of the increase in new born resistant males is very likelihood, it is expected that the share of these items will exceed 60% around 2020. 
• Similarly the allelic frequency ARR is found in 2/3 of new born rams in flocks involved since the first years of plan, while in newly involved flocks ARR was present in 1/3 of newly born rams and ARQ in more than 1/2. 
• Apparently ewes are going faster to resistance than rams.  


In conclusion, the plan for scrapie resistance, thanks to the acceleration impressed by the 
entry into force of the Ministerial Decree 25/11/2015 but with still uneven application on the 
national territory, begins to give back an overall interpretable picture and begins to signal an 
important shift of frequencies in the desired direction. This seems to be confirmed also by the 
drastic decline in the number of classic Scrapie outbreaks recorded in recent years. 
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Annex: Figures and Tables See the files: “Figures_2017.pdf” and “Tables_1and2.xls”  
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 Table 1: Number of ovine flocks recorded in the National Animal Register yearly 


 Table 2: Genotyped ovine by breed, gender and age        
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Italy BSE report over the 2001-2017 period 


 


 
 


As of July 2013, the rapid tests for the detection of BSE cases have been suspended for the regularly 
slaughtered animals, and maintained for the animals above 48 months of age in at risk streams (fallen 
stock, emergency slaughtered and with clinical sign at ante mortem). The national database on the 
surveillance system for BSE (managed by the National Reference Centre for TSEs) in 2017 recorded 
55,250 tests, without any positivity identified, as in the previous five years. The last case of classical BSE 
can be traced to 2009, whereas in 2011 it was still a case of atypical BSE characterised as L-type. In 
2017 a clinical suspect was recorded, but not confirmed as positive. 
In Figures 1 and 2 the epidemic curves of BSE in Italy and in Europe respectively in the period 2001-
2017 are shown. In Italy, the incidence dropped down from 14.1 cases/1,000,000 heads in 2001 to 0 in 
2017. The cases of atypical BSE (aka BASE or BSE L-type) are counted in the total number as only for 
three years ago, at Community level, are counted in a specific category. 
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Fig.1: Epidemic curve of BSE cases (2001-2013). The graph is updated up to 2013 as no more cases 
have been detected. 
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Fig. 2: European epidemic curve between 2001 and 2017. (Source: EFSA, 2017 & OIE) 
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Over the 2001-2017 period 7,496,651 tests were performed on animals getting older year by year. The breakdown by year of cattle undergoing rapid testing is shown in Table 1.   
Tab. 1: N° of heads tested in the frame of BSE surveillance by year and N° of operating labs along the Italian territory.  


Year of surveillance N° of labs N° of rapid tests Classical L-type
2001 25 465,749 50
2002 25 746,693 35 1
2003 25 786,931 30 1
2004 25 785,932 7
2005 25 694,764 8
2006 25 656,094 7
2007 25 630,002 1 1
2008 23 678,432 1
2009 23 486,652 1 1
2010 22 482,911 0
2011 18 393,132 0 1
2012 18 307,751 0
2013 13 167,401 0
2014 13 51,120 0
2015 12 54,992 0
2016 12 52,845 0
2017 12 55,250 0Total 7,496,651 140 5


N° of confirmed BSE


  The surveillance system was effective in providing the data needed to describe the spatial and temporal evolution of the disease and recently to confirm the freedom from disease.  In this regard the attention has been focused on the period 2010-2017 along which no cases of classical BSE have been detected. Here the aim was to provide an estimate of the annual sensitivity of the surveillance system and to calculate the final probability of freedom from disease. We have used the approach suggested by Sergeant (1): it allows the estimation of the "confidence of freedom" based on the accumulation of monitoring periods along which no new case has been identified.  The following parameters have been used: - number of animals annually tested and resulted negative for classic BSE classic since 2010 (Table 1);  - 1 in 100,000 desig