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ABSTRACT

Aims and background. In Veneto a regional cancer registry has been operating since
1987 which provides incidence and survival data for the region. It currently covers
48% of the regional population. The aim of this paper is to provide estimates of the in-
cidence, mortality and prevalence of the major cancers for the whole Veneto region in
the period 1970-2015.

Methods. The estimates were obtained by applying the MIAMOD method, a statisti-
cal back-calculation approach to derive incidence and prevalence figures starting
from mortality and relative survival data. Survival was modeled on the basis of pub-
lished data from the Italian cancer registries.

Results. In 2012 the most frequent cancer sites were colon-rectum, prostate and
breast with 4,677, 3,760 and 3,729 new diagnosed cases, respectively. The incidence
rates were estimated to increase constantly for female lung cancer, prostate cancer,
colorectal cancer and melanoma, while they were decreasing for cervical cancer and
stomach cancer. For male lung cancer and female breast cancer the rates increased,
reaching a peak, and then decreased. In the last years of the period of analysis, mor-
tality declined for all cancers: the highest number of deaths (2,390 in both sexes) was
estimated for lung cancer in 2012. Prevalence was increasing for all the considered
cancer sites with the exception of lung cancer in men, for which the prevalence was
estimated to increase until 2007 and then stabilize. By contrast, the cervical cancer
decreased during the whole period. In 2012 breast cancer had the highest prevalence,
with about 52,000 cases.

Conclusion. This paper provides a description of the burden of the major cancers in
Veneto until 2015. The estimates highlight the continuing reduction of cancer mor-
tality. This decline can be related to the improvement of clinical treatments and to
multidisciplinary treatment approaches. In order for this positive trend to continue,
implementation and reinforcement of the screening programs is needed, especially
for breast and colorectal cancer.

Introduction

Veneto is the main region in northeastern Italy, with a population of about 4,900,000
It is one of the wealthiest regions in Italy, contributing to the Italian GDP by a propor-
tion of 9.3%2. The population is served by 69 public hospitals, 4 specialist research clin-
ics and 17 private hospitals®. A specialized cancer hospital, the Istituto Oncologico
Veneto, has been active since 2006 and 24 oncology departments exist in the other hos-
pitals. Some of these centers attract sizeable flows of patients from other regions.

Organized screening for cervix, breast and colon cancer has been implemented in
the whole region?; the periods of activation were 1997-2002, 1998-2008 and 2002-
2009, respectively.

Since 1987 a regional population-based cancer registry has been operating which pro-
vides incidence and survival data and currently covers 48% of the regional population.
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ESTIMATES OF CANCER BURDEN IN VENETO

Cancer is the second cause of death in Veneto, with
14,035 deaths in 2008°. In the same year, the age-stan-
dardized mortality rates for all malignant cancers were
377.6 and 193.4 per 100,000 for men and women, respec-
tively®; the male mortality rate is one of the highest in Italy.

Cancer care takes up a substantial share of the region-
al health care resources; the hospitalization rate for can-
cer in 2008 was 1,202.8 per 100,000 population5, corre-
sponding to 11% of the 623,103 hospital discharges in
Veneto in that year’. This share has been stable during
the previous 10 years, but the trend could be partly mis-
leading in indicating the actual uptake of resources. In-
deed, it conceals the actual use of chemotherapy, which
has been increasingly provided in outpatient structures
and is therefore difficult to quantify.

Considering the relevance of cancer care at a popula-
tion level, the availability of reliable forecasts regarding
the main epidemiological indicators is crucial in public
health programming. In particular, the growing impor-
tance of the management of “cancer-free” cases due to
the favorable trend in the survival of cancer patients® has
led to increasing interest in the prevalence indicator.

The aim of this paper is to describe the time trends of
incidence, mortality and prevalence for the major can-
cer sites (lung, stomach, colon-rectum, breast, prostate,
cervix uteri and skin melanoma) and to estimate these
epidemiological indicators up to 2015.

Material and methods

Mortality data for all cancers, general mortality and
population data by age, calendar year and geographical
region for the period 1970-2002 were obtained from the
Italian National Institute of Statistics (ISTAT)?. Specific
mortality data for the subsequent years, i.e. 2003, 2006
and 2007 (data for 2004-2005 were not yet published by
ISTAT), were only used to validate the expected mortal-
ity projections. Relative survival data for the considered
cancers for the period of diagnosis 1985-2002 were ob-
tained from the EUROCARE-4 study®. The data refer to
the populations covered by 21 cancer registries in Italy
jointly covering about 25% of the national population.

Table 1 reports the Veneto population by province,
with the respective coverage of the Veneto Cancer Reg-
istry (VCR), the percentage of people older than 65 years
and the data collection period.

The MIAMOD method!%!! was used for the estimation
of incidence and prevalence. This statistical method is
based on a back-calculation approach to estimate and
project the morbidity of chronic irreversible diseases
from mortality and patient survival. The method relies
on the mathematical relationships between mortality,
prevalence, incidence and survival. The model’s estima-
tion is based on mortality data from ISTAT for the period
1970-2002, with cause of death coded according to the
ninth revision of the International Classification of Dis-
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eases (ICD-9)'2. The relative survival of cancer patients
was estimated from the observed cancer registry data by
means of parametric cure models of the Weibull type at
the level of macro area. The geographical area and the
age of patients were considered as categorical covariates
in the survival model. The covariate year of diagnosis
was modeled for each site and sex as continuous or cat-
egorical and as unique for all areas or variable by area ac-
cording to the pattern of observed survival data.

The survival estimates for the northeastern macro
area were assigned to Veneto for all cancer sites. The
survival time trend after 2002 was assumed to have the
same tendency as that estimated over the observation
period 1985-2002 for all cancers except prostate cancer,
where survival was assumed to be constant from 2005
onwards.

All incidence, mortality and prevalence estimates
were carried out for the period 1970-2015 and up to age
99. For cervical cancer, prostate cancer and melanoma
additional procedures were applied to account for spe-
cific problems related to these sites. For cervical cancer
an appropriate methodology'®'* was used to correct the
mortality data provided by the official statistics, as these
were flawed by misclassification with uterus not other-
wise specified (NOS). This methodology could be ap-
plied from 1980 onwards because before that year the
ICD-8 classification, which did not distinguish uterus
NOS, was adopted in the ISTAT statistics. The corrected
mortality data were used as input data for incidence
and prevalence estimates by the MIAMOD method. Es-
timates for this site were carried out up to age 94 be-
cause the distinction of uterus NOS cancer deaths into
cervix and corpus uteri cancer deaths in women over 94
years old is not very reliable. Furthermore, for cervical
cancer only limited-duration prevalence at 15 years was
reported. Indeed, complete prevalence is highly sensi-
tive to the past trends. For cervical cancer, incidence es-
timates before 1980 are unreliable due to the subse-
quent spread of non-organized early diagnosis and to
the fact that neither mortality nor cancer registry data
exist to support reliable modeling assumptions. Simple
backward linear extrapolation of the decreasing trend
estimated during the 1980s and 1990s may inflate the
past incidence level and consequently (due to the high
survival) the estimated prevalence of women with a di-
agnosis of cervical cancer.

For prostate cancer, because of the rapid changes in
the recent time trends, more up-to-date mortality data
were used in order to capture recent variations which
could not be modeled with data up to 2002. Since mor-
tality data for 2004-2005 were missing, mortality esti-
mates with projections up to 2010 were preliminarily
performed by means of the PIAMOD method'®. The
modeled mortality was then used as input for the MI-
AMOD method.

The projections of age-specific incidence and mortal-
ity rates for melanoma were obtained by linearly pro-
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jecting the age-specific annual percent change of inci-
dence and mortality rates estimated in the period 2001-
2002. The total rates were obtained by age-specific rates.
The age-standardized rates are based on the standard
European population.

Results

Table 1 shows that Veneto has a population of about 5
million, 20% of whom are over 65 years of age. The VCR
covers about 48% of the regional population and covers
all the provinces except that of Padua. Registration be-
gan in 1987.

The number of cases and both the crude and age-
standardized incidence and mortality rates and preva-
lence proportions estimated in Veneto for the year 2012
are presented in Tables 2A and 2B for men and women,
respectively. In the male population, the most frequent
cancer was prostate cancer with 3,760 diagnosed new
cases. For colorectal and lung cancer 2,590 and 2,048
new diagnoses were estimated, respectively. Fewer diag-
noses of melanoma (668) and stomach cancer (544)
were calculated. Among women, breast was the cancer
site with the highest estimated number of new cases
(3,729), followed by colon-rectum (2,087) and lung
(938); the estimated figures for melanoma, stomach and
cervix uteri were markedly lower (494, 417 and 111, re-
spectively). The highest prevalence was estimated for
breast cancer in women and prostate cancer in men.
The highest crude mortality rates were estimated for
breast cancer in women (36.2 per 100,000) and lung
cancer in men (77.4 per 100,000), the lowest for
melanoma in both sexes and cervix uteri in women.

All the indicators were higher in men than women for
lung cancer, colorectal cancer, stomach cancer and
melanoma, except for the crude prevalence of the latter.
The highest male:female ratios were reported for lung
cancer (age-standardized mortality 3.3, age-standard-
ized incidence 2.8, crude prevalence 2.3) and the lowest
for melanoma (age-standardized mortality 1.8, age-stan-
dardized incidence 1.3, crude prevalence 1).

The time trends of the age-standardized incidence
and mortality rates and crude prevalence over the peri-
od 1970-2015 are shown in Figures 1 to 6 for both sexes.
The results will be described below, grouped by cancer
site.

Stomach

For stomach cancer, incidence and mortality were es-
timated to be constantly decreasing in both sexes, but
the male figures were twice as high as the female figures.
The age-standardized incidence rates decreased from
47 per 100,000 in 1970 to 14 per 100,000 in 2015 in men
and from 23 per 100,000 in 1970 to 7 per 100,000 in 2015
in women. In the same period, the mortality declined
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from 40 to 8 per 100,000/year in men and from 18 to 4
per 100,000/year in women. Conversely, for prevalence
a slowly increasing trend was estimated in both sexes:
from 78 per 100,000 in 1970 to 101 in 2015 in women
and from 71 per 100,000 in 1970 to 133 in 2015 in men.

Colon and rectum

For colorectal cancer the incidence estimates exhibit-
ed an increasing trend in both sexes. In men, the rate in
1970 was half the rate in 2015 (36 versus 75 per 100,000);
in women the increase was less marked but nonetheless
considerable (25 against 45 per 100,000). The mortality
estimates, after a slight initial increase, presented a de-
cline from the mid 1990s onwards for men and from the
late 1980s for women. In 2015, mortality rates of 13 per
100,000 and 22 per 100,000 for women and men, re-
spectively, were estimated. Prevalence was estimated to
rise considerably from 1970 to 2015 in both sexes (from
60 to 870 per 100,000/year in men and from 63 to 727
per 100,000/year in women).

Lung

All estimates for lung cancer showed different trends
between genders. In men, both mortality and incidence
showed a steady increase until the second half of the
1980s, followed by a constant decline to figures lower
than the initial rates: incidence was estimated to be
about 72 per 100,000 in 1970 and 49 per 100,000 in 2015
and the mortality rates in the same years were 63 and 40
per 100,000. The highest levels, reached in the mid
1980s, were estimated to be equal to 125 and 111 per
100,000/year for incidence and mortality, respectively.
Prevalence was estimated to increase steeply until to
2007 (from 38 per 100,000 in 1970 to 247 in 2007) and
then stabilized (253 per 100,000 in 2015). Conversely, in
women the incidence trend was increasing. The esti-
mate for 2015 was more than twice the rate in 1970 (22
versus 10 per 100,000), so the male:female ratio dropped
from about 7 to 2. Mortality was estimated to rise until
2000 and then to remain stable at around 14 per
100,000/year. Prevalence was estimated to rise expo-
nentially up to 128 per 100,000 in 2015.

Skin melanoma

The melanoma incidence trend was estimated to
overlap between men and women until the late 1990s,
while in the subsequent years higher incidence rates in
men than women were estimated. The incidence rates
were rising constantly from 1970 to 2015, passing from
2.4 to 26 per 100,000 in men and from 2.8 to 19 per
100,000 in women. The mortality trend was estimated to
be similar in both genders throughout the study period,
although the levels differed in that men presented high-
er mortality rates than women. The mortality figures
were rather low, showing a slight increase between 1970
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and the late 1980s, a stabilization during the early 1990s
(around 2.7 per 100,000 in men and 1.7 per 100,000 in
women) followed by a slow decrease to 1.9 per 100,000
in men and 1.0 per 100,000 in women. Prevalence was
expected to rise sharply and reach similar levels in both
genders (from 17 per 100,000 in 1970 for both sexes to
364 in men and 345 in women), with a faster rate of in-
crease for men.

Breast

The incidence estimates for female breast cancer
showed a sharply increasing trend from 1970 to the ear-
ly 1990s. In this period the rates doubled, passing from
50 to 104 per 100,000 in 1994. The growth slowed be-
tween 1994 and 2001 to 109 per 100,000, while from
2002 onwards a slow decrease was estimated to 100 per
100,000 in 2015. The mortality estimates increased from
25 per 100,000 in 1970 to 31 in the late 1980s, then start-
ed to decrease from the 1990s onwards to 16 per 100,000
in 2015. The prevalence figures were steeply increasing
and were estimated to reach an extremely high value in
2015 (2,445 per 100,000).

Cervix uteri

The estimated incidence and mortality rates for cervi-
cal cancer exhibited a decreasing trend. From 1980 to
2015 incidence dropped from 11 to 3 per 100,000/year
and mortality from 5 to 1 per 100,000/year. Also the 15-
year limited-duration prevalence was estimated to de-
crease throughout the study period (from 123 per
100,000 in 1980 to 51 in 2015).

Prostate

The estimated incidence trend for prostate cancer
was increasing and characterized by a steep rise be-
tween 1986 and 2003 and a lower pace of increase be-
fore and after this period. Between 1970 and 2015, the
estimated rate increased more than 3-fold, from 30 to
107 per 100,000/year. By contrast, the mortality esti-
mates were comparatively stable: they showed a slight
increase until the mid 1980s but from 1986 onwards a
slow and progressive decrease was estimated, from 21
per 100,000 in 1986 to 14 in 2015. Prevalence was ex-
pected to increase sharply in the forthcoming years (up
to 1,347 per 100,000 in 2015).

Discussion

This paper provides a description of the burden of the
major cancers in the Veneto region in terms of trends
through 2015 and point estimates in 2012. A compari-
son was made between the estimated Veneto incidence
and the corresponding data of the VCR, available from
the AIRTUM database, over the time period covered by
cancer registration. While the registry did not cover the
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whole regional population, it included local health ar-
eas from 6 out of 7 provinces, with a provincial coverage
ranging from 36% to 100%. Therefore, it is expected that
the registry-observed data reflected the regional esti-
mated incidence patterns fairly well. In general, good
agreement between our regional estimates and the ob-
served registry data was found. The incidence estimates
were fully consistent with the observed data for stom-
ach, lung and cervical cancer. Partial disagreement was
found for colorectal, breast and prostate cancer, and
this will be discussed below. Also the time trends re-
ported by the VCR substantially agreed with those ob-
served for the pool of Italian cancer registries'® (both for
incidence and mortality), as well as with the official
mortality figures®.

Smoke is the major risk factor affecting the observed
trends. Smoke is mainly related to lung cancer but also
has an influence on stomach, colorectal and cervical
cancer!’. The smoking prevalence in Italy has been de-
creasing among men since 1970s but is rising in
women'8. The time series on smoking habits for Veneto®
indicate a proportion of smokers less than the national
average, especially in men. The male prevalence de-
clined from 30% in 1995 to 25% in 2010; in that year the
national figure was 29.5%. Among women it increased
up to 18% in 1999 and then remained stable. The pro-
portion of smokers in 2010 was 16%, versus a national
figure of 17%.

The trends for lung cancer in Veneto were similar to
the national ones, but the incidence and mortality fig-
ures were higher than the Italian averages'?, especially
in men. The mortality gap between Veneto and the
whole country almost vanished in men in recent years,
while it persisted in women. The forecast figures for
women are compatible with the information presented
on smoking trends, and raise some concern.

The estimated incidence rates for colorectal cancer
were higher than those reported by the VCR, by about
10% in men and 15% in women. However, the estimat-
ed and observed trends were similar, and their increase
was consistent with what is known about colorectal
cancer risk factors. Apart from smoke, various risk fac-
tors play a causal role in developing this cancer: certain
dietary habits, obesity, physical inactivity and alcohol
abuse. Most of these factors are among the ones also in-
volved in the development of cancer of the breast,
cervix uteri, stomach and prostate.

The interpretation of the available data on dietary
habits is not straightforward. These data indicated that
only 13% of the regional population consumed the rec-
ommended daily servings of fresh fruits and vegetables
in 2009 (and the national figure was even lower, 8.5%)2.
In 2010, 35.4% of the Veneto population were over-
weight and 9.7% were obese, in line with national data
(35.6% and 10.3%, respectively); the figures for men
were 44.5% overweight and 10.3% obese and the figures
for women were 26.8% and 9.1%, respectively®. In com-
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parison with previous years, a slow rise in overweight
women could be noted. In 2009, 1 person out of 4
(25.5%) lived a sedentary lifestyle; the figure in Italy was
30%2.

Alcohol abuse is of particular concern in Veneto,
where 20.4% of the population had dangerous drinking
habits in 2010, against a national percentage of
16.1%2122, The difference with national data was greater
in men (31.7% vs 25.4%) but also considerable in
women (9.6% vs 7.3%).

Screening programs for colorectal cancer in Veneto
started in 2002, but only after 2005 did they cover most
parts of the region*?3. Their impact cannot therefore
substantially have influenced the estimates of the 3 in-
dicators considered. In 2009, screening programs
reached a coverage of 62.3%, with a correct attendance
0f 67.1% (the desirable value is 65%)*. It is expected that
screening will reinforce the decrease in mortality and
will bring in some years’ time the stabilization and,
hopefully, reduction of the incidence.

Screening programs for breast cancer as well as cervi-
cal cancer have been active and widespread in most ar-
eas of the region since the late 1990s. In 2009, the extent
of mammographic screening was 92%, with a correct at-
tendance of 69.1% (the desirable value is 75%)%. The
trend of the incidence rates for breast cancer observed in
VCR? likely reflects the start of mammographic screen-
ing in the 1998-2001 period: indeed, in those years the
incidence reached the highest values while in later peri-
ods a slight decrease was estimated. The sudden inci-
dence rise due to the screening effect is not captured by
our modeling approach, as has also been observed in
other regions. In the screening peak years, the estimated
incidence was 20% lower than the observed rates. Al-
though VCR covers the regional population only partial-
ly, the coverage of mammographic screening in the reg-
istered population during the observation period was
similar to the regional coverage (19%, 48%, 61%, 85%
and 92% in 1998-2002): a moderate undercoverage of
78% in the VCR population was observed only in 20012+
27, Thus, the observed incidence should not have been
distorted by differences in the coverage of screening.

The secular trend, which probably better reflects the
underlying disease risk, is, however, clearly consistent
between the estimated and observed data. Also the
mortality decline is partly influenced by screening pro-
grams and the forecasts seem reliable, while prevalence
will continue to rise.

Cytological screening programs for cervical cancer
started in 1998-99, and in 2009 they reached a coverage
of 76.8%, with a correct attendance of 54.5% (the desir-
able value is 40%)*. They should therefore have con-
tributed to the decreasing trends in cervical cancer,
where not only incidence and mortality were declining
to low levels but even for prevalence a decrease was
forecast. For all 3 indicators these results are consistent
with the observed data.
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The prostate cancer incidence and prevalence have
increased dramatically, mostly because of the spread of
PSA testing, which started in the late 1980s?. The esti-
mated age-standardized incidence more than doubled
from 47 per 100,000 in 1990 to about 100 in 2005. The in-
cidence rates reported by VCR increased even more, up
to 124 in 2003. After this year there were signs of ex-
haustion of the increasing trend of incidence, since the
average percentage change turned negative, although in
a statistically not significant manner®®. Our model was
not able to capture the very narrow incidence peak of
the years 2001-2005. However, the subsequent slowing
down and leveling off of the incidence rates appears ac-
counted for in the forecasts. Although it is not possible
to separate the role of risk factors from that of early di-
agnosis and overdiagnosis, it is likely that the latter 2 de-
terminants are predominant, since mortality has been
showing a steady decline since 1995 rather than an in-
crease. A similar change in trend occurred earlier in the
USA and northern European countries®*-32,

The steadily declining trend in stomach cancer inci-
dence and mortality has been observed worldwide and
is likely associated with changing dietary habits and
progressive eradication of the Helicobacter pylori
virus®, The observed and estimated figures for Veneto
do not differ and are consistent with this trend.

The incidence of melanoma of the skin is constantly in-
creasing, not only in Veneto? and Italy'® but in all West-
ern countries®:. Also its mortality is increasing>15, al-
though with a slightly lower slope. Among the risk factors
for melanoma, increased ultraviolet exposure is likely to
play a prominent role in determining such trends. How-
ever, the increased public awareness of the warning signs
of melanoma and the increase in screening-like activities
by clinicians also have an important impact; a sign of the
progress in early diagnosis is the generally observed in-
crease in the incidence of thin lesions®. In the absence of
any substantial reduction of the rate of increase both in
the estimated and VCR-observed data, the incidence
forecasts reach high levels in the year 2015. Even if the ex-
pectation of a continuing growth in incidence is surely
reasonable, such forecasts should be considered with
caution because some degree of slowing down of the fu-
ture trend could be possible.

In conclusion, the most positive aspect highlighted by
the estimates is the constantly diminishing cancer mor-
tality. Mortality has been declining for all cancer sites
studied, at least in recent observed years and in projec-
tions; only the female lung cancer mortality was forecast
to become stable. Among the factors contributing to this
decline are the reduction of postoperative mortality®-°,
the increasing availability of chemotherapy and radio-
therapy (especially for colorectal cancer) and adjuvant
hormone therapy (for breast cancer)*'*3, and the higher
proportion of breast cancers that are diagnosed early,
which is partly an effect of screening. Continuation and
reinforcement of the screening programs is needed, es-
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pecially for breast and colorectal cancer to continue
along this positive pathway. For lung cancer in men, the
main explanation of the observed and estimated trends is
to be found in the decreased incidence due to reduction
of the smoking habit. A critical point is the increasing
mortality in women, paired by the increase in incidence,
which partly reflects the limited impact of actions favor-
ing smoking reduction among women.

The possible exaggeration of some of the projections

313

as pointed out throughout the discussion does not af-
fect the plausibility of the trends. In the case of prostate
cancer, this appears mainly the consequence of a dra-
stic enhancement of diagnostic tools; for breast cancer,
only a limited effect may be attributed to the start of
screening programs. The colorectal cancer trend is
mainly determined by the persistence of risk factors;
however, along-term decline in incidence is expected as
an effect of screening.

Table 1 - Veneto population, proportion of the elderly population in 2010 and cancer registry with coverage and beginning of

activity by province

Population Population >65 Coverage % First year of incidence
years of age %

Region Veneto 4,912,438 19.9% 48% 1987
Province Belluno 213,876 22.7% 100% 1987

Padova 927,730 19.6% - -

Rovigo 247,297 22.6% 100% 1990

Treviso 883,840 18.8% 63% 1987

Venezia 858,915 21.5% 67% 1987

Verona 914,382 19.4% 36% 1988

Vicenza 866,398 18.6% 53% 1987

Table 2A - Estimated incidence, mortality and prevalence by cancer site for the year 2012 in Veneto. Number of cases and
deaths, crude and European age-standardized (age-std) rates per 100,000 person-years and crude prevalence proportion per
100,000 persons. Age 0-99 years, men

Incidence Mortality Prevalence
Cancer site Number of Crude Age-std Number of Crude Age-std Number of Crude
cases rate rate deaths rate rate cases proportion
Prostate 3,760 154.9 102.8 557 22.9 14.0 28,287 1,165.5
Stomach 544 24.7 15.6 346 15.7 9.7 2,916 132.2
Colon-rectum 2,590 117.4 75.2 853 38.7 24.0 17,204 779.8
Lung 2,048 92.7 57.2 1,710 77.4 46.8 5,628 254.7
Melanoma 668 30.3 234 63 2.9 2.0 6,651 301.5

Table 2B - Estimated incidence, mortality and prevalence by cancer site for the year 2012 in Veneto. Number of cases and
deaths, crude and European age-standardized (age-std) rates per 100,000 person-years and crude prevalence proportion per
100,000 persons. Age 0-99 years, women

Incidence Mortality Prevalence

Cancer site Number of Crude Age-std Number of Crude Age-std Number of Crude

cases rate rate deaths rate rate cases proportion
Breast 3,729 161.9 103.3 833 36.2 17.5 52,047 2,259.5
Stomach 417 18.1 8.0 265 11.5 4.8 2,312 100.4
Colon-rectum 2,087 90.6 443 689 29.9 13.4 15,073 654.4
Lung 938 40.8 20.6 680 29.5 14.0 2,521 109.5
Melanoma 494 21.5 17.4 42 1.8 1.1 6,924 300.7
Cervix 1M 48 3.6 43 1.9 1.1 1,251* 54.5%

*Limited-duration prevalence at 15 years.
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Figure 1 - Incidence estimates by cancer site in Veneto in the period 1970-2015. Age-standardized rates (European population) per 100,000

person-years. Age 0-99 years, men.
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Figure 2 - Incidence estimates by cancer site in Veneto in the period 1970-2015. Age-standardized rates (European population) per 100,000

person-years. Age 0-99 years, women.
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Figure 3 - Mortality estimates by cancer site in Veneto in the period 1970-2015. Age-standardized rates (European population) per 100,000

person-years. Age 0-99 years, men.
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Figure 4 - Mortality estimates by cancer site in Veneto in the period 1970-2015. Age-standardized rates (European population) per 100,000
person-years. Age 0-99 years, women.
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Figure 5 - Prevalence estimates by cancer site in Veneto in the period 1970-2015. Crude proportion per 100,000 persons. Age 0-99 years, men.
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women.



316

References

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

ISTAT: Popolazione residente 2010. http://www.demo.istat.it/
pop2010/index.html (accessed 8 March 2013).

ISTAT: Sistema di indicatori territoriali. http://sitis.istat.
it/sitis/html (accessed 8 March 2013).

Ministero della Salute: http://www.salute.gov.it/info
Salute/infoSaluteHome.jsp (accessed 8 March 2013).

. Regione del Veneto, Assessorato alle politiche sanitarie-

Registro Tumori del Veneto: I programmi di screening
oncologici del Veneto — Rapporto 2009. http://www.registro
tumoriveneto.it/screening/2007/file/Rapporto 2009.pdf
(accessed 8 March 2013).

. ISTAT: Statistiche sulle cause di morte anno 2008.

http://www.istat.it/dati/dataset/20110412_00 (accessed 8
March 2013).

. ISTAT: Health for all - 2012. http://www3.istat.it/sanita/

Health (accessed 8 March 2013).

. Data Warehouse della Sanita della Regione Veneto.

http://statistica.regione.veneto.it/index.jsp (accessed 8
March 2013).

. Airtum Working Group: Italian cancer figures, report 2007:

Survival. Epidemiol Prev, 31 (Suppl 1), 2007.

. Capocaccia R, Gavin A, Hakulinen T, Lutz JM, Sant M (Eds):

Survival of cancer patients in Europe, 1995-2002: the EU-
ROCARE-4 study. Eur J Cancer, 45: 901-1094, 2009.
Verdecchia A, Capocaccia R, EgidiV, Golini A: A method for
the estimation of chronic disease morbidity and trends
from mortality data. Stat Med, 8: 201-206, 1989.

De Angelis G, De Angelis R, Frova L, Verdecchia A: MI-
AMOD: a computer package to estimate chronic disease
morbidity using mortality and survival data. Comput
Methods Programs Biomed, 44: 99-107, 1994.

World Health Organization: International classification of
diseases, 9th ed, WHO, Geneva, 1997.

Capocaccia R., Martina L, Inghelmann R, Crocetti E, De
Lisi 'V, Falcini E Guzzinati S, Rosso S, Tagliabue G, Tumino
R, Vercelli M, Zanetti R, De Angelis R: A method to estimate
mortality trends when death certificates are imprecisely
coded: an application to cervical cancer in Italy. Int J Can-
cer, 124: 1200-1205, 2009.

De Angelis R, Rossi S, Martina L, Meduri C, Galati E Capo-
caccia R: Stime di incidenza e mortalita per cervico-carci-
noma in Italia. In: La prevenzione dell'infezione da papil-
loma virus umano in Italia. Atti del workshop “La preven-
zione dell'infezione da papilloma virus umano in Italia”.
Istituto Superiore di Sanita, Rome, 28 September 2009.
Rapporti ISTISAN: 10/25: 4-11, 2009.

Verdecchia A, De Angelis G, Capocaccia R: Estimation and
projections of cancer prevalence from cancer registry data.
Stat Med, 21: 3511-3526, 2002.

Airtum Working Group: Italian cancer figures, report 2009:
Cancer trend (1998-2005). Epidemiol Prev, 33 (Suppl 1): 54-
55, 2009.

Gandini S, Botteri E, Iodice S, Boniol M, Lowenfels AB,
Maisonneuve P, Boyle P: Tobacco smoking and cancer: a
meta-analysis. Int ] Cancer, 122: 155-164, 2008.

European Health For All Database (HFA-DB). World Health
Organization, Regional Office for Europe, 2005.

Airtum Working Group: Italian cancer figures, report 2006:
Incidence, mortality and estimates. Epidemiol Prev, 30
(Suppl 2), 2006.

Regione del Veneto: Passi — Stato di salute e fattori com-
portamentali tra 18 e 69 anni. Anno 2009-Veneto.
http://www.epicentro.iss.it/passi/pdf2010/
Passi_Veneto09.pdf (accessed 8 March 2013).

ISTAT: Statistiche in breve. L'uso e 'abuso di alcol in Italia. An-
no 2010. http://www3.istat.it/salastampa/comunicati/non_

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

S TOGNAZZO, R DE ANGELIS, R CIAMPICHINI, G GATTA

calendario/20110405_00/testointegrale20110405.pdf (acces-
sed 8 March 2013).

ISTAT: Statistiche in breve. L'uso e I'abuso di alcol in Italia.
Anno 2008. http://wwws3.istat.it/salastampa/comunicati/
non_calendario/20090423_00/testointegrale20090423.pdf
(accessed 8 March 2013).

Regione del Veneto, Assessorato alle politiche sanitarie-Re-
gistro Tumori del Veneto: I programmi di screening onco-
logici del Veneto — Rapporto 2005. http://www.registrotumori
veneto.it/screening/2007/file/Rapporto 2005.pdf (acces-
sed 8 March 2013).

Vettorazzi M: Rapporto sul programma regionale di scree-
ning mammografico 1999. Azienda Ospedaliera di Padova-
Servizio Epidemiologia dei Tumori, Universita di Padova,
Dipartimento di Scienze Oncologiche. Internal report,
2000.

Zorzi M, Cogo C, Vettorazzi M: Rapporto sul programma
regionale di screening mammografico 2000. Azienda Ospe-
daliera di Padova-Servizio Epidemiologia dei Tumori. In-
ternal report, 2001.

Zorzi M, Cogo C, Vettorazzi M: Rapporto sul programma
regionale di screening mammografico 2001. Azienda Ospe-
daliera di Padova-Servizio Epidemiologia dei Tumori. In-
ternal report, 2002.

Zorzi M, Cogo C, Vettorazzi M: Rapporto sul programma
regionale di screening mammografico 2002. Azienda Ospe-
daliera di Padova-Servizio Epidemiologia dei Tumori. In-
ternal report, 2003.

Fedeli U, Alba N, Ciccone G, Galassi C, Spolaore P: Re:
Trends in radical prostatectomy rates. J Natl Cancer Inst,
99: 1052-1053, 2007.

Registro Tumori Veneto, Trend 1990-2005. http://www.reg-
istrotumoriveneto.it/registro/incidenza/Trend_1990_
2005.pdf (accessed 8 March 2013).

Kvéle R, Auvinen A, Adami HO, Klint A, Hernes E, Moller B,
Pukkala E, Storm H, Tryggvadottir L, Tretli S, Wahlqvist R,
Weiderpass E, Bray F: Interpreting trends in prostate can-
cer incidence and mortality in the five Nordic countries. ]
Natl Cancer Inst, 99: 1881-1887, 2007.

Bray E Lortet-Tieulenta ], Ferlaya ], Forman D, Auvinen A:
Prostate cancer incidence and mortality trends in 37 Euro-
pean countries: An overview. Eur ] Cancer, 46: 3040-3052,
2010.

Baade PD, Youlden DR, Krnjacki LJ: International epidemi-
ology of prostate cancer: geographical distribution and
secular trends. Mol Nutr Food Res, 53: 171-184, 2009.
Shottenfeld D, Fraumeni JF: Cancer epidemiology and pre-
vention. Oxford University Press, Oxford, 2006.

Curado MP, Edwards B, Shin HR, Storm H, Ferlay J,
Heanue M, Boyle P (Eds): Cancer incidence in five conti-
nents, Vol IX, IARC Scientific Publications No. 160, IARC,
Lyon, 2007.

Istituto Superiore di Sanita: La mortalita per causa in Italia:
1980-2002. http://www.iss.it/site/mortalita (accessed 8
March 2013).

Giblin VA, Thomas JM: Incidence, mortality and survival in
cutaneous melanoma. J Plast Reconstr Aesthet Surg, 60:
32-40, 2007.

Molina JR, Yang P, Cassivi SD, Schild SE, Adjei A: Non-small
cell lung cancer: epidemiology, risk factors, treatment, and
survivorship. Mayo Clinic Proc, 83: 584-594, 2008.

Ferjani AM, Griffin, Stallard N, Wong LS: Newly devised
scoring system for prediction of mortality in patients with
colorectal cancer: a prospective study. Lancet Oncol, 8:
317-322, 2007.

Degiuli M, Sasako M, Ponti A; Italian Gastric Cancer Study
Group: Morbidity and mortality in the Italian Gastric Can-
cer Study Group randomized clinical trial of D1 versus D2
resection for gastric cancer. Br J Surg, 97: 643-649, 2010.



ESTIMATES OF CANCER BURDEN IN VENETO

40. Lowrance WT, Elkin EB, Jacks LM, Yee DS, Jang TL, Laudone

41.

VB, Guillonneau BD, Scardino PT, Eastham JA: Compara-
tive effectiveness of surgical treatments for prostate can-
cer: a population-based analysis of postoperative out-
comes. J Urol, 183: 1366-1372, 2010.

Berry DA, Cronin KA, Plevritis SK, Fryback DG, Clarke L,
Zelen M, Mandelblatt JS, Yakovlev AY, Habbema JDE
Feuer EJ: Effect of screening and adjuvant therapy on

42.

43.

317

mortality from breast cancer. N Engl J] Med, 353: 1784-
1792, 2005.

Mano MS, Duhoux F: Colon cancer: update on adjuvant
therapy. Clin Colorectal Cancer, 7: 178-183, 2008.

Dobie SA, Warren JL, Matthews B, Schwartz D, Baldwin L-M,
Billingsley K: Survival benefits and trends in use of adjuvant
therapy among elderly stage II and III rectal cancer patients
in the general population. Cancer, 112: 789-799, 2008.



