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Nowadays the burden of cancer in elderly people has reached an
alarming extent. The purpose of this study is comparing cumula-
tive and conditional relative survival in elderly patients between
65 and 84 years and younger adults aged from 55 to 64. Fifty-three
cancer registries of 22 European countries, participating in the
EUROCARE-3 programme, collected information on the cases
diagnosed over the period 1990–1994. We computed cumulative
and conditional relative survival for 16 cancer sites. Middle aged
patients experienced a better prognosis than the elderly for all
cancer sites, in both sexes and the differences were more marked
at 1 than 5 years since diagnosis. The very large differences noted
in the first period after cancer detection declined in the subse-
quent years and, when 5-years conditional survival was consid-
ered, for several cancers the elderly and younger adults had the
same probabilities of surviving. The death relative excess risks
(RERs) in the elderly with respect younger individuals were really
very high and markedly larger at 1 than 5 years, and in women
than men. Genitourinary and gynaecological cancers showed the
highest RERs, around 2.0 and between 1.5 and 2.5 respectively.
This very high early mortality could be due not only to clinical
aspects: the barriers to health care access and a consequent late
diagnosis might represent for elderly patients the main determi-
nant of this very large prognostic disadvantage. In conclusion,
clinical management of cancer in the elderly remains a major
issue to be faced with complex social and health care policies.
' 2007 Wiley-Liss, Inc.
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Western populations are rapidly ageing; this phenomenon has
accelerated at least since the early 80 s. Now the magnitude of this
issue has reached an alarming extent and the burden of chronic
diseases like cancer requires an extraordinary effort by health care
systems and social services.

According to data by the United Nations, in 2000 the elderly
over 65 years amounted in Northern, Western and Southern
Europe to about 13–14% and 18–19% of all resident population in
men and in women respectively. The phenomenon will reach a
peak when the people born during the period of the ‘‘baby boom’’,
in the 50–60 s, will be 65 years old. For instance, in Italy, the
country with the highest proportion of people aged 65 years or
over (15% in men and 21% in women), by 2030 this population
segment will represent 29% and 35% of total population.1

In this demographic context the cancer burden is quickly
increasing; on one hand incidence and mortality trends of some
major cancers are levelling off or declining, on the other hand
crude rates are growing as a consequence of people ageing.2

If we consider the single European macro-regions in 2002, we
observe very variant situations: in Eastern countries only 49% in
men and 48% in women of all cancers were detected in the el-
derly, the corresponding values increased to 67% and 58% in
Northern Europe, while they were slightly lower in Southern (63%
and 56%) and in Western countries (60% and 56%). As regards
mortality, the registered deaths from cancer in the elderly were
52% and 60% in Eastern Europe, 74% and 73% in Northern, 70%

and 73% in Southern, 69% and 75% in Western for men and
women respectively.3

Despite of these demographic and epidemiological figures and
the greater attention of oncologists and geriatricians, clinical man-
agement of cancer in the elderly remains a major issue.4

Actually, large population-based studies on cancer survival in
Europe found marked differences between the elderly and middle
aged individuals.5,6 The prognosis observed for European elderly
cancer patients was very poor if compared with that of the same
age patients from the U.S.; in Europe, unlike the U.S., cancer sur-
vival depended strongly on age at diagnosis.7

The present study, an in depth analysis of EUROCARE-3 pro-
gramme,8 is aimed at describing relative survival rates of cancer
patients aged from 65 to 84 years in 22 European countries, by
providing an update of data referred to the last available incidence
period (1990–1994). The investigation is focused on the prognos-
tic differences between the elderly and the younger adults (55–64
years).

Material and methods

The elderly from 65 to 84 years and middle aged adults from 55
to 64 years, diagnosed during the period 1990–1994, were consid-
ered for the analysis. People aged 85 or more years were not
included because of the limits inherent the statistics in the very el-
derly, namely the poorer completeness and quality of data collec-
tion.6,9 Table I shows the number of cases for the two age groups,
by sex and every country participating in EUROCARE 3 study,
while in Table II the same number of cases is displayed by cancer
site. Elderly patients were 435,319 in men and 347,886 in women,
while 148,103 and 150,280 in middle aged subjects.

The information on incident cases was collected by 53 cancer
registries (CRs) of 22 European nations: namely Denmark, Esto-
nia, Finland, Iceland, Malta, Norway, Slovakia, Slovenia, Scot-
land, Sweden and Wales whose populations were covered com-
pletely by national registries; Austria, Czech Republic, England,
France, Germany, Italy, Poland, Portugal, Spain, Switzerland and
The Netherlands where there was only a partial monitoring by
local regional CRs.
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Survival of countries without national registration is represented
by the pooled data of participating CRs in that country. The values
presented as European survival rates were obtained as the
weighted average of the corresponding survival rates in each
country. Therefore European survival can be considered as the av-
erage survival of all countries taken into account.

The relative survival rates were computed, through the Hakuli-
nen’s methods,10 for the following malignant tumours: stomach,
colon, rectum, pancreas, larynx, lung, melanoma, breast, cervix
and corpus uteri, ovary, prostate, kidney, bladder, thyroid and
non-Hodgkin’s lymphoma (NHL).

Age-standardised survival rates (ASSR) were calculated, due to
the different distribution of age within the 2 age groups, by the
direct method using as standard the distribution of cases by cancer
site in the entire EUROCARE-3 database.11

The comparability among countries with different age structure
populations and among different age groups of patients was
assured by the age-standardisation and the use of relative survival
which takes into account the age-specific mortality rates.11

We estimated the conditional survival by dividing the cumula-
tive survival at 5 years from diagnosis by the cumulative survival
at 1 year. Conditional survival is the likelihood for an individual
to continue to survive for some specified survival duration, up the
condition of having already survived for a certain duration after
diagnosis of cancer.12 Death Relative Excess Risks (RERs), which
express the excess mortality, were calculated as the ratio of the
relative survival logarithm in the 65–84 age group to that in the
55–64 years, in order to highlight differences in prognosis by age.
For all the epidemiological indicators the related Confidence Inter-
vals (CI) at 95% level were also computed on the basis of the
standard errors.

Results

Cumulative relative survival

Tables III and IV show the ASSR for the elderly patients (65–
84 years) and for the younger adults (55–64 years), by cancer site,
at 1 and 5 years after diagnosis, for women and men respectively.

The 1-year survival was lower in the elderly than in the younger
age group for all sites. The differences were always statistically
significant, except for melanoma in women.

Also the 5-year survival was always higher in younger patients.
The differences by age were statistically significant in all sites
except for pancreas and thyroid in men.

Conditional relative survival

Conditional survival is presented in the last columns of Tables
III and IV, by cancer site and the 2 age groups, in women and men
respectively.

The 1-year survival differed greatly between elderly and younger
adults, the 5-year survival showed lower differences, but the small-
est variations were observed for 5-year conditional survival. The
lowest differences, below 5 percentage points, were registered for
colon, rectum, larynx and lung in both sexes, for thyroid, melanoma
and NHL in men and breast and ovary in women. The largest differ-
ences were noted for cervix and corpus uteri (around 12 points),
bladder (11 points), stomach (10 points) and kidney (9 points) in
women, for bladder and stomach (8 points) in men.

The death RERs of the elderly compared to middle aged patients

Table V shows the excess mortality by means of death RERs in
elderly patients aged from 65 to 84 years compared to younger
patients from 55 to 64, by sex and cancer site at 1 and 5 years for
cumulative relative survival and at 5 years for conditional relative
survival after diagnosis.

The RERs of elderly patients were higher for women than for
men in all considered cancer sites, both at 1 and 5 years, except
lung and bladder cancers at 1 year and lung at 5 years. The RERs
at 5 years from diagnosis in men were equal or lower than 1.3 for
cancers of colon, rectum, pancreas, larynx, lung, melanoma and
thyroid; they were between 1.4 and 1.6 for stomach, prostate, kid-
ney and NHL; only bladder cancer showed a higher RER. The
RERs in women were 1.3 for cancers of colon, pancreas and lung;
they were between 1.4 and 1.7 for stomach, rectum, larynx, mela-
noma, breast and ovary. Cervix and corpus uteri, bladder, kidney,
thyroid cancers and NHL had values around 2 or more.

The RERs at 1 year were markedly higher than those at 5 years
in both sexes, except melanoma in women; in particular, in women
the largest decreases of RERs from 1 to 5 years were observed for

TABLE I – NUMBER OF CASES FOR TOTAL CONSIDERED CANCERS,
DIAGNOSED DURING THE PERIOD 1990–1994, BY SEX, AGE GROUP

AND EUROPEAN COUNTRY (EUROCARE-3)

Country

Number of cases

Men Women

55–64 (years) 65–84 (years) 55–64 (years) 65–84 (years)

North
Denmark 7,249 21,304 9,186 20,858
Finland 6,350 17,716 6,559 14,849
Iceland 285 926 357 607
Norway 5,513 20,604 5,458 15,678
Sweden 10,149 43,956 12,253 32,166

United Kingdom
England 44,590 159,987 52,139 126,556
Scotland 8,445 25,574 9,552 21,971
Wales 4,278 16,274 5,134 12,986

Centre-West
Austria 1,049 2,771 870 2,467
France 3,261 6,899 3,130 5,885
Germany 2,434 5,764 1,899 5,819
Switzerland 1,055 13,883 1,012 10,528
The Netherlands 5,619 2,491 4,932 2,279

South
Italy 19,667 47,802 15,360 35,822
Malta 134 425 181 350
Portugal 425 1,181 1,124 1,264
Spain 7,517 16,294 5,297 10,189

East
Czech Republic 1,926 3,154 1,352 2,710
Estonia 2,964 3,855 2,344 4,152
Poland 4,405 6,646 3,808 6,506
Slovakia 7,462 12,922 5,623 9,507
Slovenia 3,326 4,891 2,710 4,737

All Countries 148,103 435,319 150,280 347,886

TABLE II – NUMBER OF CASES DIAGNOSED IN ALL PARTICIPATING
EUROPEAN COUNTRIES DURING THE PERIOD 1990-1994, BY SEX, AGE

GROUP AND CANCER SITE (EUROCARE-3)

Site

Number of cases

Men Women

55–64 years 65–84 years 55–64 years 65–84 years

Stomach 11,129 34,401 4,515 21,790
Colon 14,614 44,893 12,418 48,214
Rectum 12,119 31,182 7,103 24,055
Pancreas 5,378 14,261 3,786 16,095
Larynx 6,223 8,874 702 1,311
Lung 45,336 112,482 14,634 42,214
Melanoma 4,395 6,706 4,357 8,346
Breast 60,083 96,099
Cervix 5,181 8,677
Corpus 12,509 21,159
Ovary 10,449 19,093
Prostate 17,768 110,748
Bladder 16,459 42,455 4,179 13,900
Kidney 7,587 14,491 4,014 10,053
Thyroid 595 954 1,509 2,650
NHL 6,500 13,872 4,841 14,230
Total 148,103 435,319 150,280 347,886

NHL, Non-Hodgkin’s lymphoma.
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cancers of colon (1.8–1.3), rectum (2.0–1.4), larynx (3.5–1.5),
breast (2.6–1.5), cervix (2.5–1.9), ovary (2.3–1.5) and thyroid
(4.9–4.0); in men the differences were weaker: the widest ones
were observed for rectum (1.8–1.3), bladder (2.5–1.9) and prostate

cancers (2.1–1.5). The RERs obtained from conditional survival
were in agreement with that seen in the previous paragraph 3.2. As
already shown in Tables III and IV, the conditional survival at 5
years improved largely the probability of surviving the first year

TABLE III – ASSR OF FEMALE PATIENTS (DIAGNOSED DURING THE PERIOD 1990–1994) AT 1 AND 5 YEARS AFTER DIAGNOSIS
BY AGE GROUP (55–64 AND 65–84 YEARS) AND CANCER SITE. (EUROPEAN POOL, EUROCARE-3)

Site
55–64 years1 65–84 years1 55–64 years2 65–84 years2 Conditional survival3,4

ASSR (95% CI) ASSR (95% CI) ASSR (95% CI) ASSR (95% CI) 55–64 years 65–84 years

Thyroid 90.5 (88.0–93.2) 61.4 (59.6–63.2) 84.9 (81.6–88.4) 52.2 (50.0–54.5) 93.8 85.0
Melanoma 94.9 (93.3–96.5) 93.0 (92.4–93.7) 85.1 (82.6–87.7) 76.7 (75.4–78.0) 89.7 82.5
Breast 95.2 (94.7–95.6) 87.8 (87.6–88.1) 77.4 (76.6–78.3) 68.5 (68.1–68.8) 81.4 78.0
Corpus Uteri 93.4 (92.4–94.5) 82.6 (82.0–83.2) 83.6 (82.1–85.3) 63.6 (62.8–64.5) 89.5 77.0
Bladder 86.2 (83.5–89.0) 70.7 (70.0–71.5) 75.1 (71.8–78.7) 53.9 (53.0–54.9) 87.2 76.2
Colon 78.6 (77.1–80.1) 64.8 (64.4–65.2) 55.5 (53.6–57.5) 46.3 (45.8–46.8) 70.7 71.5
Larynx 92.7 (90.4–94.9) 76.6 (74.2–79.1) 66.8 (58.3–76.6) 53.8 (50.3–57.5) 72.1 70.2
Kidney 79.5 (77.3–81.7) 58.8 (57.8–59.7) 62.7 (59.7–65.7) 41.1 (40.0–42.2) 78.9 69.9
NHL 80.2 (78.1–82.4) 60.7 (60.0–61.5) 60.4 (57.5–63.3) 40.0 (39.1–40.9) 75.3 65.9
Rectum 83.3 (81.5–85.1) 69.9 (69.3–70.5) 55.0 (52.5–57.6) 43.7 (43.0–44.5) 66.1 62.5
Cervix Uteri 85.8 (84.0–87.7) 68.0 (67.3–69.1) 61.2 (58.5–64.1) 39.7 (38.5–40.9) 71.3 58.4
Stomach 51.6 (48.6–54.8) 35.7 (35.1–36.4) 31.1 (28.2–34.4) 18.1 (17.5–18.7) 60.2 50.7
Ovary 72.5 (70.8–74.4) 47.6 (46.9–48.3) 36.6 (34.6–38.7) 22.0 (21.4–22.7) 50.4 46.2
Lung 35.6 (34.0–37.3) 21.1 (20.7–21.5) 11.5 (10.5–12.8) 6.2 (5.9–6.4) 32.4 29.4
Pancreas 19.3 (16.9–22.0) 12.6 (12.2–13.2) 6.28 (4.7–8.4) 3.0 (2.8–3.4) 32.6 23.8

ASSR, age-standardised survival rates; 95% CI, confidence intervals at 95% level; NHL, Non-Hodgkin’s lymphoma.
11 year after diagnosis.–25 year after diagnosis.–3,Cancer sites ordered according to the decreasing rank of the conditional survival in the 65–

84 age group.–45-years relative survival conditioned on having survived more that 1 year.

TABLE IV – ASSR OF MALE PATIENTS (DIAGNOSED DURING THE PERIOD 1990–1994) AT 1 AND 5 YEARS AFTER DIAGNOSIS BY AGE GROUP (55–64 AND
65–84 YEARS) AND CANCER SITE. (EUROPEAN POOL, EUROCARE-3)

Site
55–64 years1 65–84 years1 55–64 years2 65-84 (years)2 Conditional survival3,4

ASSR (95% CI) ASSR (95% CI) ASSR (95% CI) ASSR (95% CI) 55–64 years 65–84 years

Thyroid 73.4 (65.5–82.1) 59.9 (56.5–63.4) 57.5 (48.6–67.9) 48.0 (43.5–52.9) 78.3 80.1
Melanoma 92.5 (90.9–94.2) 89.7 (88.7–90.7) 74.4 (71.4–77.5) 69.0 (67.2–71.0) 80.4 76.9
Bladder 91.1 (90.3–91.9) 78.9 (78.4–79.3) 76.5 (75.1–77.9) 60.0 (59.3–60.6) 84.0 76.0
Larynx 87.8 (86.3–89.3) 80.8 (79.7–81.9) 64.4 (62.1–66.8) 58.6 (56.8–60.5) 73.4 72.5
Colon 76.2 (74.9–77.5) 64.3 (63.8–64.7) 52.6 (50.8–54.3) 45.5 (44.9–46.1) 69.0 70.8
Kidney 76.1 (74.3–77.9) 59.1 (58.2–60.0) 58.2 (55.8–60.6) 41.4 (40.3–42.6) 76.4 70.1
Prostate 92.7 (92.0–93.4) 85.1 (84.9–85.4) 69.1 (67.6–70.6) 58.1 (57.6–58.5) 74.5 68.3
NHL 76.6 (74.6–78.7) 58.1 (57.2–59.0) 51.7 (49.1–54.4) 36.7 (35.6–37.8) 67.5 63.2
Rectum 80.7 (79.3–82.1) 68.2 (67.6–68.7) 49.4 (47.6–51.4) 41.1 (40.4–41.9) 61.3 60.3
Stomach 46.1 (44.4–47.8) 31.8 (31.3–32.3) 23.8 (22.3–25.5) 14.1 (13.7–14.6) 51.7 44.3
Lung 36.7 (35.8–37.5) 22.8 (22.6–23.1) 12.0 (11.4–12.6) 6.4 (6.2–6.6) 32.7 28.1
Pancreas 17.7 (15.8–19.8) 11.8 (11.3–12.3) 3.3 (2.6–4.2) 3.1 (2.8–3.5) 18.7 26.3

ASSR, Age standardised survival rates; 95% CI, confidence intervals at 95% level; NHL, Non-Hodgkin’s lymphoma.
11-year after diagnosis.–25-year after diagnosis.–3,Cancer sites ordered according to the decreasing rank of the conditional survival in the 55–

64 and 65–84 age group.–45-year relative survival conditioned on having survived more that 1 year.

TABLE V – RELATIVE EXCESS RISKS OF DEATH (RERS) OF 65-84 VERSUS 55-64 AGE GROUP AT 1 AND 5 YEARS AFTER DIAGNOSIS
FOR CRS AND CONDITIONAL RELATIVE SURVIVAL, BY SEX AND CANCER SITE (EUROPEAN POOL, EUROCARE-3)

Site

Women Men Women Men

1 year (CRS) 5 years (CRS) 1 year (CRS) 5 years (CRS) 5-year Conditional survival

RERs (95% CI) RERs (95% CI) RERs (95% CI) RERs (95% CI) RERs (95% CI) RERs (95% CI)

Stomach 1.6 (1.5–1.7) 1.5 (1.4–1.6) 1.5 (1.4-1.5) 1.4 (1.3–1.4) 1.3 (1.3–1.4) 1.2 (1.2–1.3)
Colon 1.8 (1.7–1.9) 1.3 (1.3–1.4) 1.6 (1.6–1.7) 1.2 (1.2–1.3) 1.0 (0.9–1.0) 0.9 (0.9–1.0)
Rectum 2.0 (1.8–2.2) 1.4 (1.3–1.5) 1.8 (1.7–1.9) 1.3 (1.2–1.3) 1.1 (1.1–1.2) 1.0 (1.0–1.1)
Pancreas 1.3 (1.2–1.3) 1.3 (1.2–1.4) 1.2 (1.2–1.3) 1.0 (1.0–1.1) 1.3 (1.2–1.4) 0.8 (0.8–0.8)
Larynx 3.5 (3.0–4.5) 1.5 (1.3–2.1) 1.6 (1.5–1.8) 1.2 (1.2–1.3) 1.1 (0.9–1.5) 1.0 (1.0–1.0)
Lung 1.5 (1.5–1.6) 1.3 (1.3–1.3) 1.5 (1.5–1.5) 1.3 (1.3–1.3) 1.1 (1.1–1.1) 1.1 (1.1–1.2)
Melanoma 1.4 (1.2–1.8) 1.7 (1.5–1.9) 1.4 (1.3–1.6) 1.3 (1.2–1.3) 1.8 (1.7–1.9) 1.2 (1.2–1.3)
Breast 2.6 (2.4–2.8) 1.5 (1.4–1.5) 1.2 (1.2–1.2)
Cervix Uteri 2.5 (2.3–2.8) 1.9 (1.8–2.0) 1.6 (1.5–1.7)
Corpus Uteri 2.8 (2.5–3.2) 2.5 (2.4–2.8) 2.4 (2.2–2.5)
Ovary 2.3 (2.2–2.5) 1.5 (1.5–1.6) 1.1 (1.1–1.2)
Prostate 2.1 (2.0–2.3) 1.5 (1.4–1.5) 1.3 (1.3–1.3)
Bladder 2.3 (2.0–2.9) 2.2 (1.9–2.5) 2.5 (2.4–2.7) 1.9 (1.8–2.0) 2.0 (1.8–2.1) 1.6 (1.5–1.6)
Kidney 2.3 (2.1–2.6) 1.9 (1.8–2.1) 1.9 (1.8–2.1) 1.6 (1.6–1.7) 1.5 (1.4–1.6) 1.3 (1.3–1.4)
Thyroid 4.9 (4.0–6.5) 4.0 (3.4–4.9) 1.7 (1.4–2.3) 1.3 (1.2–1.7) 2.5 (2.3–2.8) 0.9 (0.9–1.0)
NHL 2.3 (2.1–2.5) 1.8 (1.7–2.0) 2.0 (1.9–2.2) 1.5 (1.5–1.6) 1.5 (1.4–1.6) 1.2 (1.1–1.2)

CRS, Cumulative relative survival; 95% CI, confidence intervals at 95% level; NHL, Non-Hodgkin’s lymphoma.
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after diagnosis; this was confirmed by the conditional RERs which
were generally lower than the cumulative RERs at 1 year.

Discussion

Differences in survival between the elderly and middle aged
adults

Survival rates of elderly patients were always lower than those
of younger adults. This is a clear evidence already highlighted in
the previous reports of the EUROCARE programme.5,6 In the
present updating the age-related differences would seem to be
even larger than those registered in the past. However, such a
comparison is not completely reliable because data here presented
refer to a higher number of European populations now included in
the study.11 Another article, in preparation, will deal with the dif-
ferences in survival trend by age showing more comparable data.

Nevertheless, the observed RERs for patients diagnosed during
the period 1990–1994 appeared to be very high, and very marked
differences in prognosis were observed. For breast, urological and
gynaecological cancers, elderly women experienced an excess
mortality at 5 years from diagnosis increased by 100% compared
to younger subjects, and elderly men had risks higher than 50%
for urological cancers and NHL.

The data were also analysed for each country to look for geo-
graphical variations of survival differences by age. However we
did not observe major geographical variability and no country usu-
ally showed more or less marked differences in prognosis between
elderly and younger adults.

It is reasonable to believe that the big efforts made by oncolo-
gists and geriatricians in the last 15 years to optimise the clinical
management of senior patients had not yet achieved the expected
results in the mid 90 s.4 There is much evidence that the percent-
age of cancer patients treated with potentially definitive and cura-
tive therapies diminishes with age increase.13–15

Chronological advanced age represents a risk factor for under-
treatment, even after adjustment for markers of physical frailty,
comorbidity and social support.16,17 At present the elderly are still
less likely to be referred to clinical trials, owing to the use of chro-
nological age as the only enrolment criterion; that could be the
cause of a certain lack of appropriate protocols and evidence-
based data on side effects of clinical treatments.18,19

It is difficult to assess if the under-treatment is a correct choice,
influenced by physiologic impairment and pathologic condition of
the elderly, or if an intensive approach could become an excessive
risk of over-treatment.

Not withstanding these uncertainties, now many physicians
have understood that the elderly patients need a multidimensional
evaluation which takes into account several factors affecting clini-
cal decisions. By means of the comprehensive geriatric assessment
it is possible to select the frail old patients and the aged persons
with a good physical condition who can benefit from a standard
treatment applied to younger people.20

On virtue of a more careful evaluation of presented data, 3
major results are worth discussing. Firstly the very different sur-
vival pattern according to the duration after diagnosis, secondly
the different behaviour of prognosis according to sex and finally
the role played by the anatomical site to determine a particular
prognosis in the senior patients.

Differences in survival by age: The role of duration after
diagnosis and the marked impact of the first year

It is noteworthy that the elderly experienced a different prog-
nostic disadvantage according to the time since diagnosis. We
computed RERs at 1 and 5 years from diagnosis just to highlight
variations in the relative risk of death during the follow-up. The
differences between the older and the younger cohorts were more
marked at 1 than 5 years in nearly all cancer sites. Indeed, most of
excess mortality by age was confined to the first year after diagno-
sis, particularly for women.

Conditional survival, that is the probability of surviving 5 years
conditioned on having survived more than 1 year, is an epidemio-
logical index seldom used in scientific publications. In the present
analysis it was applied essentially to underline the strong effect of
the period after diagnosis in determining survival differences
between younger and older patients. Most of the very large 1-year
prognostic disadvantage in the elderly reduced considering 5-year
conditional survival and in many cases the differences disappeared.

A part of elderly patients died within the first year and this
group should represent the frailest subjects, suffering deeply from
surgical mortality, the toxicity of the first therapies and the
advanced stage at presentation. The elderly who survived this crit-
ical period were probably selected by a biological and clinical
point of view (perhaps tumours slowly growing or with favourable
prognostic factors) and their survival from the second to the fifth
year is better than that of younger adults. As a consequence, the
older person who survived the first year seemed to have a progno-
sis similar to the younger one.

This very high early mortality could be due to different aspects,
not only of clinical nature. First of all the barriers to health care
access and a consequent late diagnosis might represent for elderly
patients the main determinant of this very large prognostic disad-
vantage. This fact is confirmed by some studies reporting a more
advanced stage at presentation in older patients.13,21,22 In this
respect it is worthy to remind the differences in survival existing
between the elderly in Europe and the U.S.: the large gap in
Europe is not observed in the U.S. and this seems to be due to the
reduced difference in this latter country in the disease stage
between the 2 age groups.7

Senior patients are more likely to suffer from comorbidity and,
in some percentage, they are frail also because of the physiologi-
cal impairment.23 The frailty increases the mortality and morbidity
related to surgery, radiotherapy and chemotherapy, and limits the
use of aggressive and potentially curative treatment. The older
patients in a good health condition and with a localised disease
extension, who can undergo the same conventional therapies as
younger individuals, have nearly the same chances to survive as
middle aged adults.

Differences in survival by age: The role of sex

Generally, women have a better cancer survival than men. This
fact is often explained by a higher attention to their own body and
a greater awareness of health care issues, even though a possible
role played by biological differences cannot be disregarded.24

However, we found that RERs of elderly women were always
higher than those of elderly men. It would seem that the prognos-
tic advantage of women over men before 65 years partially
declines in a subsequent time. Probably in the elderly we have to
take into account other aspects which might reduce the general
tendency, and make the differences between younger and older
women greater than those between younger and older men.

Recent studies have found very high correlations between el-
derly cancer survival and socio-economic factors, health care
resources and some demographic indicators (marital status and
household composition).25,26 This social effect was particularly
notable in elderly women, more often widows and living alone,
with a low income and a low educational level. A poor socio-eco-
nomic and emotional support could play a relevant role by affect-
ing a timely and easy access to health care.

Differences in survival by age: The role of cancer site

Genitourinary and gynaecological cancers showed the highest
RERs. The poor prognosis of the latter could be related both to a
difficult access to health care and the substantial lack of screening
best-suited for older people. Also a delay in seeking medical con-
sulting may be an additional cause, due to a lower awareness of
the cancer issue and a greater sense of decency for a cohort of
women born before 1930.
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The consequence is a late stage at diagnosis and a high early
mortality, as showed by the 1-year RERs registered for breast (2.6)
and cervical (2.5) cancers. There is no evidence to stop the screen-
ing at a specific age and to exclude the elderly from early detection
programmes solely on the basis of age ‘‘per se’’. Actually older
persons represent a heterogeneous group of people with very dif-
ferent characteristics and screening after 60 years should be based
on life expectancy and a multidimensional evaluation.27

However, it has to be taken into account that not always a suc-
cessful screening programme for cervical cancer is characterised
by a resulting improved survival in old women, even if the elderly
have a higher incidence than screened women.28,29

These results are confirmed by a large population-based study
which found that age was associated to a more advanced extension
disease at diagnosis for women but not men and particularly for
ovary, cervix and corpus uteri cancers.30 There are other reports
claiming that gynaecological cancers continue to represent a sig-
nificant problem in the elderly.22,31

As regards genitourinary tumours, the much poorer prognosis of
older patients could be due to an inverse significant relationship of
stage to age, and the complexity of surgical procedures as well as
the particular physiological role of kidney. In addition, both blad-
der and kidney cancers have cigarette smoking as common etiolo-
gic factor and patients suffering from these tumours are often
affected also by comorbid conditions, such as cardiovascular and
pulmonary diseases which can mask the cancer symptoms and
delay, or in someway vary, the time of diagnosis.32

The very high RERs observed for NHL are in agreement with the
main clinical reports recently published: the rates of complete
remission diminish quickly with age giving rise to a consequent low
survival; many patients with intermediate- and high-grade NHL do
not receive an appropriate therapy because of age alone; however,
the lymphoid malignancies have a more aggressive behaviour in
older people.33 On the other hand, the increased incidence of serious
infections following myelotoxicity caused by heavy chemotherapic
regimens has also to be taken into account. Protocols specifically
tailor-made for concomitant diseases must be developed by rando-
mised clinical trials in order to overcome this issue.33

The final comment concerns the poor prognosis for thyroid can-
cer in the elderly, probably caused by a different histological type
distribution according to age: a more aggressive anaplastic histol-
ogy is more frequent in the older persons, while at younger age
and especially in women the papillary subtype, which has a very
good prognosis, is very common.

Four main conclusions emerge from this analysis: firstly the
prognosis in the elderly was largely poorer than that of younger
adults; the survival advantage commonly observed in women with
respect men was less notable in elderly people: older women had
risks of dying much higher than older men; even if survival pattern
is common for almost all the malignancies, the disadvantage of
the elderly was more evident for some specific cancer sites;
finally, the elderly patients who survived the first period after diag-
nosis experienced a prognosis similar to that of younger individu-
als as highlighted by the conditional survival data.

Deepened studies, aimed at finding the reasons for the high
mortality in the first period after detection, are needed. It is impor-
tant to adopt new evaluation methods, like the comprehensive
geriatric assessment. The purpose should be the selection of old
patients with a good physical status to be submitted to the same
standard protocols as younger ones and benefit from the same
aggressive therapies, as well as to improve modified clinical strat-
egies to adapt to frail elderly.
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