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Epidemiological Italian pattern of BSE (2001-2016) 


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 2016 recorded 


52,845 tests, without any positivity identified, as in the previous four 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 Figures 1 and 2 the epidemic curves of BSE in Italy and in Europe respectively in the period 2001-


2016 are shown. In Italy, the incidence dropped down from 14.1 cases/1,000,000 heads in 2001 to 0 in 


2016. The cases of atypical BSE (aka BASE or BSE L-type) are counted in the total number as only for 


two years ago, at Community level, are counted in a specific category. 


 


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 2016 (Source: OIE) 


 


Over the 2001-2016 period 7,441,401 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
Total 7,441,401 140 5


N° of confirmed 
BSE
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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 2010-2016 along which no cases of classical 
BSE has 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 design prevalence, as required by OIE; 
- diagnostic sensitivity of screening tests equal to 0.988 (lower confidence level estimated by EURL); 
- a priori freedom probability equal to 0.5; 
- probability of reintroduction during each period assumed to be equal to 0.001. 
 
Preliminary, based on the annual sample size, the diagnostic test sensitivity and a binomial distribution, 
the annual sensitivity of the surveillance system (SSe) has been computed (Table 2). 
 
Tab. 2: Tested animals by year since 2010 and annual sensitivities of the surveillance system to detect 
Classical BSE cases. 


Year
Number 
of tests


Number 
of 


positives


Sensitivity of 
Surveillance 


System (Sse)


Confidence of 
Freedom


2010 482911 0 0.992 99.16%
2011 393132 1(L-type) 0.979 99.98%
2012 307751 0 0.952 99.99%
2013 167401 0 0.809 99.98%
2014 51120 0 0.397 99.93%
2015 54992 0 0.419 99.90%
2016 52845 0 0.407 99.88%  


 
 
Given the reduction in the number of tested animals, the sensitivity of the system decreased over time; 
nevertheless, the huge number of tests carried out and failed to detect any case must be considered: 
figure 3 shows the trend of the confidence of freedom (associated to the corresponding values of 
sensitivity) and, after the seven-year period, the final confidence of freedom achieved is equal to 
99.88%. 
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Fig. 3: Seven-year trend (2010-2016) of the confidence of freedom of classical BSE in Italy. The graph 
also shows the corresponding annual levels of sensitivity of the surveillance system (SSe). 


 
 
 
 
References: 
1) Sergeant, ESG, 2015. Epitools epidemiological calculators. AusVet Animal Health Services and 
Australian Biosecurity Cooperative Research Centre for Emerging Infectious Disease. Available at: 
http://epitools.ausvet.com.au 
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Epidemiological Italian report of Scrapie  (2002 – 2016) 


 
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 2016 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). 


 


 


 
 


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). 
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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 ruminants population even if in this species shows a clear decline. 


 
Sheep


classical scrapie in sheep atypical scrapie in sheep


cases cases


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


2012 46 37 5 2012 4 4 -


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


Goats


classical scrapie in goats atypical scrapie in goats


cases cases


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


2012 3 3 - 2012 - - -


2013 2 2 - 2013 3 3 -


2014 5 5 - 2014 - - -


2015 4 4 - 2015 1 1 -


2016 4 4 - 2016 3 3 0


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). 


 


 


 


The  temporal trend of 824 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 1995–2016 with no distinction 


between classical and atypical form. 


 


Fig. 2. Temporal trend of scrapie outbreaks in 


Italy; period 1995-2016, 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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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. 2016 distribution of tests has been used as 


standard. 


 


Moreover among the animals (3152 sheep and 656 goats) tested in the frame of eradication culls 


following an outbreak the prevalence (positives per 100 tests) of classical scrapie was respectively.  


3.9% (95% CI 3.2 to 4.7) in sheep and 0.6% (95% CI 0.2 to 1.6 ) in goats.  


 


The 8 outbreaks of atypical scrapie detected in 2016 were all from active surveillance, 5 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)  


 


CONCLUSIONS  


 


The results show that scrapie is widely spread in Italy with an heterogeneous Regional distribution. 


The trend of the disease in sheep shows a decline in both the number of outbreaks (particularly 


remarkable in the Sardinia Region) and in the prevalence. The trend of the disease suggests a 


Classical scrapie  
         SHEEP  


Atypical scrapie  


        GOATS 







 6


decline in the number of outbreaks; the decline in the outbreaks is particularly evident  in Sardinia 


Region, which owns most of Italian sheep population but also the most involved Region in the 


breeding plan of genetic selection for resistance to scrapie.  
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The Italian breeding (or selection) plan for Scrapie (2005 – 2016) 


 


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. 


3 Flocks involved in the breeding plan 


Up to today, 25,579 flocks were involved in the Italian breeding plan; 339 flocks out of 25,579 


(1.2%) were outbreaks of Scrapie (stream called “Outbreak”) while 27,240 (98.8%) 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 566. The difference with the number of flocks included 


as outbreaks, 339, is due to the state of the flock at the time of the first sampling in the flock: 227 


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, Calabria. 


In 2016, the enforcement of the DM25/11/2015 has produced a fast increasing in the acctivity 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 49% in Piemonte and Sicilia, 33% in 


Calabria, the 21% in Emilia Romagna. In the other Regions, the amount of flocks involved in the 


breeding plan in the sheep population is less than 20% (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, 


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 14,278 involved flocks at the end of 2016 (more than the 


95% of the sardinian sheep flocks and about the 52% of the Italian sheep flocks) as shown in Figure 
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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: unlike the 


previous increase of 2009, in 2016 almost all the Regions (not only Sardegna) has been involved in 


the sampling of ovines. 


Since 2005, most of the involved flocks (n= 23,869, 86.5%) were genotyped by the IIZZSS 


laboratories, while only 1,895 flock (6.9%) were genotyped by the ASSONAPA laboratories (LGS 


Cremona); 1,815 flocks were genotyped by both laboratories. 


4 Ovine genoryped in the breeding plan 


During the study period 659,371 sheep were tested: 219,724 (33,3%) in Scrapie positive flocks, and 


439,724 (66,7%) 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, 289,543 (65.9%), was performed by IIZZSS on 


blood samples, while 150,104 (34.1%) 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. 


The ASSONAPA laboratory had a similar trend with an activity increase in 2009-2011 (and 2014) 


and decrease in 2012, 2013 and specially in 2015.  


In the Selection stream a total of 439,647 sheep were genotyped, 264,279 (60.1%) rams, 164,050 


(37.3%) ewes and for 11,318 (2.6%) gender was not reported. 


Figure 6 shows 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. 
 


Breed distribution of genotyped sheep shows that the selection plan involved mainly Sarda, 


Biellese, Comisana and Valle 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). 
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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 


(439,647) by year of birth is reported in Figure 7, of ewes lower than 2 years-old (78,1998) only in 


Figure 8 and rams lower than 2 years-old (181,658) only on Figure 9. 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 2014-2016). 


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.  


6 Allelic frequencies 


Similarly to the resistance trends described above, we studied the trend of allelic frequencies in the 


439,647 sheep genotyped in the Selection stream (Figure 10), in young (<2 y.-o.) ewes (Figure 11) 


and in young (<2 y.-o.) rams (Figure 12). 


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 2016 in detail 


In the 2016, the Italian breeding plan becomes compulsory for all ovine farms. Then also the Friuli 


Venezia Giulia and Bolzano have been started the genotyping and the activity has been increase in 


all the regions. 


In 2016, 11,597 flocks were involved in the breeding plan: 43 were Scrapie outbreaks and 11,554 


were flocks without Scrapie. The share of new flocks (never selected before) involved in the 


breeding program was about 35% in the outbreaks (15 new flocks) and 49.8% in the other flocks 


(5,755 new flocks). Overall, 5,770 new flocks were included in the plan in 2016.  


About the ovines, 59,017 sheep were genotyped: 10,816 in outbreak and 48,201 (about 88% rams 


and 12% 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/*: it could be due to 


the new flocks involved in the breeding program. 
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8 Conclusion and point to considerate 


As shown by our data, during the first years the scrapie selection plan was not applied in the most 


efficient way, involving an high number of ewes. Since 2009 the situation had changed.  


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 


was shown sufficient to reach 30% of rams resistance and 4 years to reach 40%. 


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, although a slow beginning and a heterogeneous 


distribution of efforts among Italian regions, is interpretable at national level and shows a 


clear shift to the resistance of genetic frequencies. It appears also confirmed by the decrease 


of the classical Scrapie outbreaks recorded in the last years. 
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Annex: Figures and Tables 


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 year of involvement, stream (Outbreak/Selection) 


and sampling authority (ASSONAPA/ASL) 


 


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 5: Number of genotyped ovines by sampling year and ASSONAPA/ASL 
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Figure 6: Number of genotyped ovines by sampling year and stream 


 


Figure 7: Proportion of resistant, semi-resistant and susceptible genotypes in the genotyped ovines 


(412,355 with the age in the database) by year of birth 
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Figure 8: 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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Figure 9: Proportion of resistant, semi-resistant and susceptible genotypes in the young (lower than 


2 years-old) genotyped rams (181,388) by year of birth 


 


 


Figure 10: Allelic frequencies in the genotyped ovines (412,355) by year of birth and allele 
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Figure 11: Allelic frequencies in the in the young (lower than 2 years-old) genotyped ewes 


(156,396) by year of birth 
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Figure 12: Allelic frequencies in the in the young (lower than 2 years-old) genotyped rams 


(112,099) by year of birth 
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Table 1: Number of ovine flocks recorded in the National Animal Register yearly 


Region 31/12/2005 31/12/2006 31/12/2007 31/12/2008 31/12/2009 31/12/2010 31/12/2011 31/12/2012 31/12/2013 31/12/2014 31/12/2015 31/12/2016


Abruzzo 12.617 84.680 183.478 201.970 197.032 204.596 199.934 189.704 191.291 185.296 181.865 182.943


Basilicata 247.406 266.617 266.885 261.692 265.434 263.983 270.639 263.041 262.900 261.484 245.286


Bolzano 26.403 61.717 54.293 63.385 57.869 55.267 50.874 47.957 44.139 42.554 40.017


Calabria 24.773 150.891 261.686 300.241 304.139 299.647 287.664 271.765 273.532 273.703 267.986 266.535


Campania 2.157 70.625 145.530 157.697 160.557 177.810 184.165 184.628 184.353 192.766 196.502 197.632


Emilia Romagna 861 58.850 66.782 74.003 73.228 73.955 72.973 70.412 64.104 62.544 59.733 56.822


Friuli Venezia Giulia 861 8.520 11.044 10.825 12.490 13.114 13.973 14.242 14.230 15.409 19.454 20.085


Lazio 1.645 481.893 674.251 715.733 726.560 746.400 754.458 749.745 735.281 732.074 718.892 727.323


Liguria 4.725 12.700 16.282 16.912 16.330 16.092 15.235 14.064 14.311 13.260 13.058


Lombardia 97.723 118.772 125.422 128.608 130.671 129.761 130.724 123.604 130.698 123.828 122.837


Marche 174.059 186.653 177.073 174.694 167.315 167.633 158.440 151.974 149.855 140.081 138.994


Molise 74.524 82.748 87.033 87.982 82.842 82.735 81.173 78.962 74.003 74.944 71.365


Piemonte 114.543 112.103 114.276 110.136 112.362 109.888 108.995 115.194 118.918 119.313 114.119


Puglia 20.849 270.638 311.498 306.194 295.152 295.627 289.183 295.357 271.071 265.177 259.091 253.492


Sardegna 366.517 3.080.156 3.297.878 3.279.292 3.286.671 3.312.605 3.279.292 3.216.625 3.228.878 3.114.420 3.105.024 3.120.161


Sicilia 22.745 776.196 832.225 847.538 843.304 857.807 862.627 849.685 842.326 858.627 863.106 861.748


Toscana 20.016 484.228 510.068 500.635 483.283 472.471 465.485 452.805 446.439 430.391 411.