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ABSTRACT

We described the relative survival of thyroid cancer cases diagnosed in Europe during the
period 1990-1994 and analysed time trends in relative survival during the period 1983-1994
using the EUROCARE-3 database. Relative survival of thyroid cancers is one of the highest
amongst cancer sites, with age-standardised relative survival rates of 74% in men and 82%
in women over the period 1990-1994, with marked differences between countries. The
higher relative survival rates are observed in Scandinavian countries and the lower rates
are observed in the UK and the countries of Eastern Europe. Relative survival is higher in
women than in men, and decreases with age whatever the histological group. There are sig-
nificant differences in relative survival according to histological type. Relative survival has
slightly increased over the period 1983-1994 only when all histological types have been
considered together. Time trend was, however, non-existent when the different histologi-
cal groups were taken into account except during the most recent period of observation.
One possible explanation for the differences in relative survival between countries and
sex may probably be found in the changes in thyroid classification and diagnosis tech-
niques. When these changes are not homogeneous, the distribution of thyroid cancers
by histology and by stage at diagnosis may be very different. The only way to understand
these differences is to conduct specific studies including a description of stage at diagnosis,
diagnosis procedures used for staging and details of treatment.

© 2006 Elsevier Ltd. All rights reserved.

1. Introduction

Carcinoma of the thyroid is an uncommon cancer that com-
prises less than 2% of total cancer cases in developed coun-
tries. It consists of several morphologic types with distinct
clinical and epidemiological patterns. Papillary carcinoma ac-
counts for 50-60% of all thyroid cancers, follicular cancer for
about 15-20%, medullary and anaplastic for approximately
6% each.! Different publications have described thyroid can-
cer time trends, confirming that thyroid cancer incidence
has been increasing in many countries over the last 30
years®'® while mortality rates have been slowly decreasing,
except in some countries.'* There is a marked female pre-
dominance in thyroid cancer incidence of the order of 2-3-
fold, but this varies according to morphological type and age.

The reason for the increased incidence is still controversial
and is beyond the scope of this paper. However, the changes
in diagnostic practices are probably a major factor that could
affect the apparent incidence of thyroid cancer.”"*? It appears
that the spread of new diagnostic techniques leads to an in-
crease in the proportion of microcarcinoma.’® The reduction
in tumour size may influence the survival of recently diag-
nosed thyroid cancers.™

The aim of this study is to report relative survival of thy-
roid cancer patients from the data of EUROCARE-3. Relative
survival data is analysed according to age at diagnosis, sex
and histologic subtypes. Time trends in relative survival of
patients with thyroid cancer are also reported.

2. Materials and methods

The EUROCARE-3 data used to describe the relative survival of
thyroid cancers was provided by 47 cancer registries in 21
countries. We have analysed prognosis of thyroid cancer in
terms of relative survival, i.e. the ratio between survival of

thyroid cancer patients irrespective of cause of death, and
corresponding survival of the general cancer-free population
matched by age, sex, year of diagnosis, and geographical re-
gion. This indicator corrects survival for competing death risk
and is an estimate of survival of patients if their cancer were
the only cause of death.

The objective of the study over the period 1990-1994 was to
estimate relative survival by age, sex and country. The coun-
tries where the number of cases were less than 15 (gender or
age-specific) were excluded from this analysis. This condition
was applied separately for men and women: 14 countries
were excluded from the analysis among men and four coun-
tries were excluded from the analysis among women. How-
ever, the calculation of relative survival rates for Europe as a
whole took into account of the observations of the 21 coun-
tries. The relative survival rates are presented separately for
men and women and for five age groups. We calculated the
relative survival according to histology for Europe as a whole
considering papillary, follicular, medullary, anaplastic carci-
noma and ‘other’ (unspecified or non-microscopic confirma-
tion histology: 70% of the cases of this group-oncocytic
carcinoma: 15% of the cases-other specified histology: 15%
of the cases) as available in the EUROCARE database.

In the analysis for the period 1983-1994, relative survival
rates are not presented if the number of gender and/or period
specific cases was less than 50 for a particular country. The
estimation of relative death rates according to the period of
diagnosis has been done using the approach used in the
EUROCARE-2 study.’® The relative death rates were obtained
by comparison of rates of cancer death between the latest
3-year period of diagnosis and the first period. The relative
death rates correspond to the ratio of the logarithm of the rel-
ative survival probability of the most recent diagnosis period
and the logarithm of the relative survival probability of the
first diagnosis period.
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The European relative survival rates were calculated as
weighted averages, the weights being the numbers of cases
of thyroid cancer in the country in 1990-1994. For countries
with incomplete coverage of the population, these numbers
were estimated using the method described in EUROCARE-3
publication.’® Country-specific relative survival rates were
age-standardised using the age distribution of the EUROCARE
thyroid data as a reference.’®

We performed a multiple regression analysis for the rela-
tive survival in the framework of generalised linear models
using a Poisson assumption for the observed number of
deaths.' This analysis took into account follow-up duration,
sex, age at diagnosis (15-44, 45-54, 55-64, 65-74, 75+), period
of diagnosis (1983-1985, 1986-1988, 1989-1991, 1992-1994),
country (16 countries where the the number of period specific
cases was higher than 50), and histology (papillary and follic-
ular in a first regression analysis, medullary and anaplastic
carcinoma in a second regression analysis), using them as
covariates in order to provide a description of their role in rel-
ative survival time. The multivariate analysis allowed for sta-
tistical hypothesis using the information provided by the
overlapping or the lack of overlapping of confidence intervals.
When histology were considered, data from Sweden and Fin-
land was excluded from the analysis.

3. Results

3.1. Description of the data

There were 13,277 malignant tumours of the thyroid (exclud-
ing lymphomas and sarcomas) diagnosed in patients aged at
least 15 years during the period 1990-1994 (Table 1). Of these,
92.8% were histologically confirmed, ranging from 78.2%

(England) to 100% (Iceland, Netherlands). The proportion of
death certificate only (DCO) cases varied from 0 to 5% be-
tween the countries but these were excluded from the rela-
tive survival analysis. Data covered the entire population for
Denmark, Estonia, Finland, Iceland, Norway, Scotland, Swe-
den, Slovakia, Slovenia and Wales. In the other countries,
the coverage varied between 2.8 and 62.6% of the population.
The distribution of cases according to sex, age group and
histology is reported in Table 2. Cases from Sweden and Fin-
land were excluded from this table because of the absence of
distinction between the histological types in the EUROCARE
database. The distribution of thyroid cancers by country
and histology is reported in Table 1. Thyroid cancer cases
in women represented 75% of the cases diagnosed during
the period 1990-1994. More than half of the cases were diag-
nosed before age 55. Papillary cancer was the most frequent
histological group being 53% of the cases. Variation in rela-
tive survival within Europe was analysed using data from
1990-1994. Trend analyses were performed for the 12-year
period 1983-1994. This corresponds to the largest period
completely covered by the data of the majority of the partic-
ipating registries. Although data checks were realised in the
EUROCARE-3 database, no specific verifications on the cod-
ing and classification according to histology has been done
in this study.

3.2.  Relative survival by country

The age-standardised relative survival rates at 5 years after
diagnosis (1990-1994) by country for all histological groups
showed substantial variations, ranging from 71% (England
and Scotland) to 80% (Finland) in men, and from 66% (Poland)
to 89% (Norway) in women.

Table 1 — Data description for adult patients (15+ years of age), 1990-1994 (EUROCARE-3)

Country % coverage % DCO® % Microscopically Number of cases by histological group

Euboned Papillary Follicular Medullary Anaplastic Other All
Denmark 100.0 0.2 97.6 268 105 33 34 49 489
Finland 100.0 0.1 99.3 998 0 44 0 289 1331
Iceland 100.0 0.0 100.0 63 16 0 4 2 85
Norway 100.0 0.6 98.6 568 111 27 6 75 787
Sweden 100.0 0.0 99.9 0 0 62 163 1090 1315
England 62.6 2.5 78.2 1281 557 125 172 852 2987
Scotland 100.0 0.2 93.7 255 113 30 24 70 492
Wales 100.0 0.0 79.9 100 44 24 18 66 252
Austria 8.0 0.8 98.0 141 70 5 10 22 248
France 5.7 0.0 99.4 205 55 21 13 27 321
Germany 2.8 5.0 94.3 107 46 20 18 70 261
Netherlands 23.7 0.0 100.0 185 81 13 24 31 334
Switzerland 11.9 1.3 98.7 48 12 2 6 7 75
Italy 15.3 1.1 94.1 1385 268 107 85 372 2217
Malta 100.0 0.0 100.0 22 2 1 1 1 27
Spain 14.5 23 97.4 344 107 26 33 62 572
Czech 8.3 0.0 95.5 36 12 1 10 29 88
Estonia 100.0 0.6 99.4 72 40 12 14 37 175
Poland 6.2 2.7 86.8 121 68 19 40 91 339
Slovakia 100.0 4.6 92.4 295 113 23 57 116 604
Slovenia 100.0 0.7 98.6 160 42 13 35 28 278
EUROPE 24.9 1.3 92.8 6654 1862 608 767 3386 13277

a DCO: Death certificate only.




EUROPEAN JOURNAL OF CANCER 42 (2006) 2598-2608

2601

Table 2 - Distribution of cases by histology, sex and age (1990-1994)

Sex 15-44 45-54 55-64 65-74 75-99 TOTAL
Number % Number % Number % Number % Number % Number %
of cases of cases of cases of cases of cases of cases

Men Papillary 583 68 227 52 209 43 177 34 80 26 1276 49

Follicular 104 12 76 17 93 19 112 22 51 16 436 17
Medullary 77 9 52 12 29 6 37 7 16 5 211 8
Anaplastic 7 1 16 4 48 10 51 10 29 9 151 6
Other 82 10 69 16 109 22 141 27 135 43 536 21
All 853 100 440 100 488 100 518 100 311 100 2610 100
Women Papillary 2109 71 908 66 615 51 452 38 296 23 4380 55
Follicular 504 17 238 17 250 21 226 19 208 16 1426 18
Medullary 86 3 62 4 60 5 44 4 39 3 291 4
Anaplastic 11 0 21 2 74 6 147 12 200 16 453 6
Other 252 9 157 11 212 18 332 28 518 41 1471 18
All 2962 100 1386 100 1211 100 1201 100 1261 100 8021 100
3.3.  Relative survival according to histology, age and sex low in men in Denmark during the period 1983-1985 but

We present relative survival data for Europe as a whole
(Table 3). Overall, between 1990 and 1994, the age-standar-
dised 5-year relative survival rates were 73% for males and
81% for females. The relative survival rate was always higher
among women than among men, whatever the histological
group, and the age group, except in the 65-74 age group for
the follicular cancers. The relative survival decreased with
age, whatever the histological group. The highest discrepan-
cies between age groups were observed in the anaplastic car-
cinoma. Relative survival was better for papillary cancers and
worst for anaplastic cancers. The 5-year relative survival, for
papillary cancers, was higher than 90% in women up to the
55-64 age group, and in men up to the 45-54 age group. The
relative survival was lower than 30% in men and lower than
40% in women for anaplastic cancers whatever the age group.
3.4. Relative survival by country and period

We have reported the age-standardised relative survival rates
by period in Figs. 1 and 2. The relative survival rates were al-
ways higher in women than in men. The age-standardised
relative survival rate was higher than 80% in men only in Den-
mark over the period 1992-1994. During this same period, the
relative survival was higher than 80% for women except in
England, Scotland, Estonia, Slovakia and Slovenia. The rela-
tive survival had improved during the 12 years covered by
the period, with relative survival increasing from 67% to
73% in men, and from 75% to 82% in women, for Europe as
a whole (Table 4). It corresponds to relative all-age death rates
respectively of 0.73 and 0.74 (Fig. 3) among men and women.
The main changes in death rates have occurred between the
periods 1986-1988 and 1989-1991 in men and between the
periods 1989-1991 and 1992-1994 in women. This difference
between men and women is probably amplified by the lower
number of cases among men.

There were marked differences in time trends according to
sex and country. In men, relative survival remained lower
than in Europe as a whole over the period 1983-1994 for Eng-
land, Scotland, Italy and Slovakia. Relative survival was very

markedly improved to become the highest during the period
1992-1994. Relative survival remained unchanged in Finland,
Scotland and Italy. It decreased in Norway, but remains the
highest in the whole of Europe, except for the period 1992-
1994. It increased in Denmark, Sweden and England where
relative survival was lower than in Europe as a whole. Relative
survival increased between the period 1989-1991 and 1992-
1994 in Slovakia.

In women, relative survival remained lower than in Europe
as a whole over the period 1983-1994 in Denmark, UK, Ger-
many and in the three countries of Eastern Europe. Relative
survival remained unchanged in Sweden. It increased in Den-
mark, Finland, Norway, England, Scotland, France, Italy, Slo-
vakia and Slovenia. In Wales and Germany, relative survival
decreased between the 1983-1985 and 1989-1991 periods but
has increased since the 1989-1991 period. In Estonia, relative
survival has increased between the 1983-1985 and 1986-1988
periods and has decreased between the 1986-1988 and 1992-
1994 periods.

3.5. Relative survival by histology, sex and period

When we consider time trends in relative survival by histolog-
ical category, relative survival rates remain largely unchanged
over the period 1983-1994 (Table 4). There was a sudden
change in relative survival between 1989-1991 and 1992-
1994 in men with follicular cancers. We must notice that con-
fidence intervals were overlapped between these two periods.
We have reported results concerning differentiated carci-
noma (papillary and follicular cancers), that present a slight
increase in relative survival rates. The relative survival in
the category ‘other’ improved in women over the whole peri-
od 1983-1994.

3.6.  Multivariate analysis

We have performed two multivariate analysis in order to take
into account of the fact that well differentiated cancers (pap-
illary and follicular) are frequent and contribute, proportion-
ately, to few deaths and that medullary and anaplastic
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Table 3 - Five-years relat

55-64 65-74 75-99 TOTAL ASRS?

45-54

15-44

Histology

Sex

RSR 95% CI RSR 95% CI RSR 95% CI RSR 95% CI RSR 95% CI RSR 95% CI

95% CI

RSR

0.85
0.84
0.59
0.11
0.55
0.73

(0.86-0.95)
(0.75-0.95)

(0.47-0.77)

91
84

0.

(0.32 - 1.14)

0.61
0.65

0.

(0.59-0.96)
(0.56-1.03)

0.75
0.76

0.

(0.66-0.94)
(0.59-1.01)

79
77
56

(0.96-1.01) 094  (0.87-1.02)  O.

0.98

Papillary

Men

0.

(0.30-1.39)

(0.74-1.08) 0.

0.90
0.49
0.00
0.57
0.79

(0.87-1.05)

0.96
0.82
0.29

0.

Follicular

0.62
0.04
0.47
0.75

(0.03-2.99)
(0.00-0.00)
(0.07-0.58)
(0.26-0.63)

32
00

(0.20-1.09)

46

(0.27-1.17)

0.

(0.28-0.88)
(0.00-0.00)
(0.37-0.89)
(0.71-0.88)

(0.66-1.03)

Medullary

(0.01-0.24)
(0.37-0.59)
(0.70-0.79)

0.

(0.00-0.00)
(0.15-0.56)

(0.44-0.66)

0.00
0.29

0.

(0.01-0.67)
(0.26-0.71)

0.07
0.43
0.63

(0.03-3.20)
(0.71-1.03)
(0.92-0.98)

Anaplastic
Other
All

0.20
0.40

85

54

(0.53 - 0.74)

0.95

0.93
0.87
0.79
0.21
0.70
0.81

(0.95-0.98)
(0.83-0.92)
(0.71-0.93)

(0.05-0.19)
(0.51-0.64)
(0.82-0.86)

0.96
0.99
0.

(0.54 - 0.90)
(0.51-0.94)
(0.18-1.27)

0.70

(0.78-0.96)
(0.60-0.89)
(0.47-1.14)

0.87
0.73
0.73
0.05
0.41
0.62

(0.91-1.00)
(0.71-0.93)

(0.57-1.05)

0.96
0.

(1.00-1.00) 099  (0.97-1.01)
0.

(0.96-1.01)

1.00
0.99
0.92

0.

Papillary

Women

0.69
0.48
0.07
0.24
0.43

82

(0.88-1.01)

94

Follicular

81

0.77
0.

0.85  (0.68-1.07)

0.

(0.81-1.05)
(0.07-1.81)

Medullary

0.10
0.58
0.84

(0.02-0.29)
(0.15-0.38)
(0.35-0.52)

(0.01-0.24)

(0.30-0.56)
(0.55-0.68)

(0.04-0.46)

13

(0.05-1.17)

24

36

Anaplastic
Other
All

062  (0.49-0.78)

0.81

(0.73-0.98)
(0.92-0.98)

(0.93-1.02)  0.85

0.98
0.

(0.76 - 0.86)

0.95

(0.98-1.00)

99

Finland and Sweden have been excluded from the calculation.

a ASRS: age-standardised relative survival using the age distribution of the EUROCARE thyroid data as a reference.
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Fig. 1 - Age-standardised relative survival by country and
period (all histology, men), using the age distribution of the
EUROCARE thyroid data as a reference.

cancers are uncommon but often fatal. The multivariate anal-
ysis took account of follow up duration, age, sex, country, per-
iod and histology. The corresponding variables have been
included in a forward way. Data from Sweden and Finland
was not taken into account because of the lack of information
about the patients’ histological group. The results of the mul-
tivariate analysis are reported in Table 5a (well differentiated
cancers) and 5b (medullary and anaplastic cancers).

Results concerning well differentiated cancers showed
that the effects of sex and age were statistically significant
whatever the other variables in the models. Period effect
was statistically significant with a higher survival during the
last period (1992-1994). The effect of histology was strong
and statistically significant when the models were adjusted
for the follow up duration, sex, age and period. This result
was observed when the country effect was included or not.
The country effect, with Denmark as reference, showed the
lowest relative survival in Poland and Slovakia and the high-
est relative survival in Norway and Iceland when histology
was included. The country effect was statistically significant.
The ranking of countries was quite similar whether histology
was included or not.

The results concerning medullary and anaplastic cancers
showed that the effects of age were statistically significant
whatever the other variables in the models. Sex effect was
statistically significant when histology was included in the
model. No period effect was demonstrated. The effect of his-
tology was strong and statistically significant when the mod-
els were adjusted for the follow up duration, sex, age and
period. This result was observed when the country effect
was included or not. When histology was not included in
the model, the country effects, with Denmark as reference,
showed the lowest relative survival in Poland, Slovakia and
Slovenia and the highest relative survival in Norway. The
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Fig. 2 - Age-standardised relative survival by country and period (all histology, women), using the age distribution of the

EUROCARE thyroid data as a reference.

ranking of countries was different when histology was in-
cluded. In that case, no negative association was observed
and a better relative survival was observed for England, Italy,
Netherland, Scotland and Spain.

4, Discussion

The analysis of the EUROCARE-3 data has demonstrated
that relative survival rates for thyroid cancers are higher
than for most other cancer sites. There are differences in
relative survival according to age and between countries
when considering age-standardised relative survival sepa-
rately for each sex, whatever the studied period. A higher
relative survival rate was observed in Scandinavian coun-

tries, and a lower rate in the UK and the countries of East-
ern Europe. When considering thyroid cancers as a whole,
the relative survival rate has increased slightly over the per-
iod 1985-1994, with marked differences between countries.
The increase in relative survival rate is predominantly in
women. The information provided by the analysis of the
relative survival rates in the different histological categories
showed the absence of a marked improvement in relative
survival over the period 1983-1994. These results were con-
firmed by the multivariate analysis that only showed an in-
crease in survival for the period 1992-1994 in differentiated
cancers.

The influence of sex, age, period and histology on relative
survival we have presented in our study is similar to the
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Table 4 - Five-years relative survival by histology, sex and period (Sweden and Finland excluded)

Sex Histology 1983-1985 1986-1988 1989-1991 1992-199%4
ASRS? 95% CI ASRS 95% CI ASRS 95% CI ASRS 95% CI

Men Papillary 0.83 (0.71-098) 0.3 (0.72-0.96) 0.86 (0.76-0.96) 0.85 (0.74-0.96)
Follicullar 0.78 (0.66-0.93) 0.79 (0.68-0.92) 0.77 (0.64-0.92) 0.86 (0.74-1.01)
Differentiated carcinoma 0.81 (0.73-0.91) 0.82 (0.74-0.90) 0.83 (0.75-0.91) 0.86 (0.78-0.95)
Medullary 0.62 (0.41-0.93) 0.51 (0.31-0.81) 0.54 (0.36-0.82) 0.62 (0.43-0.90)
Anaplastic 0.06 (0.01-0.33)  0.04 (0.01-0.29) 0.18 (0.03-1.14) 0.01 (0.00-0.48)
Other 0.51 (0.38-0.67) 0.48 (0.36-0.63) 0.57 (0.44-0.73) 0.54 (0.42-0.69)
All 0.67 (0.61-0.73) 067 (0.61-0.73) 0.71 (0.65-0.77) 0.73 (0.67-0.79)

Women Papillary 0.90 (0.84-096)  0.90 (0.85-0.96) 0.92 (0.88-0.97) 0.91 (0.87-0.95)
Follicullar 0.87 (0.80-0.94) 0.86 (0.80-0.93) 0.84 (0.77-0.91) 0.88 (0.82-0.94)
Differentiated carcinoma 0.89 (0.84-0.93) 0.89 (0.85-0.93) 0.90 (0.86-0.94) 0.90 (0.87-0.94)
Medullary 0.72 (0.56-0.92) 0.70 (0.56-0.88) 0.76 (0.61-0.96) 0.81 (0.67-0.96)
Anaplastic 0.18 (0.03-1.15) 0.26 (0.08-0.85) 0.32 (0.11-0.87) 0.20 (0.04-1.10)
Other 0.62 (0.55-0.69) 0.64 (0.58-0.70) 0.67 (0.60-0.73) 0.73 (0.67-0.79)
All 0.75 (0.71-0.77) 077 (0.74-0.79) 0.79 (0.76-0.82) 0.82 (0.79-0.84)

a ASRS: age-standardised relative survival using the age distribution of the EUROCARE thyroid data as a reference.
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Fig. 3 - Country weighted European mean 5-year relative
death rate by sex (all-age).

results concerning data from Southeastern Netherlands over
the period 1960-1992.%® The distribution of relative survival
rates according to sex, age and country are similar to those
previously published using the EUROCARE-2 study which
drew attention to the favourable outcome of thyroid can-
cers.' However, no relative survival results according to his-
tology were reported in that previous study. As noticed by
Teppo and colleagues,’ there are no simple ways to assess
the role of the different causes of variations on relative sur-
vival. However, the effect of age on relative survival has been
corrected for when comparing inter-country age-standar-
dised relative survival.

The estimations of relative survival of thyroid cancers
classified as ‘other’ have to be considered with caution. More
than half of the cancers included in this category belong to
the categories uncertain or unspecified carcinoma. The pro-
portion of ‘other’ among thyroid cancers is different accord-
ing to countries with a highest proportion of other
carcinomas in Sweden (80%) and a lowest proportion in Ice-
land (2%). It is not astonishing that the highest relative sur-

vival rates were observed in Sweden for this category
because it has corresponded to mis-classified cases.
Differences in relative survival by age and by country could
be attributable to the distribution of histological type within
these factors. The distribution of cases according to histology
is very dependant on age group. Concerning the country fac-
tor, we notice that the proportion of papillary cancers in men
is high in Norway (high relative survival) and low in England
and Scotland (low relative survival). This proportion, for wo-
men, is high in Norway (high relative survival) and low in Po-
land (low relative survival). This correlation between relative
survival rate and the proportion of papillary cancers seems
to be, a priori, a satisfactory argument to explain, at least
partly, the discrepancies in relative survival between coun-
tries. However, we have to take into account the differences
in classification practices that may exist between cancer reg-
istries, and, consequently, between countries. Practices may
differ due to changes that occurred in the World Health Orga-
nization (WHO) histological classification® of thyroid tu-
mours in 1974 and in 1988. With this last change, diagnosis
of the papillary sub-types has been favoured to the detriment
of the follicular one. According to this new classification, a re-
cent study conducted by the Geneva Cancer Registry has
shown that 25% of the cases diagnosed as follicular cancers
during the period 1990-1998 should be reclassified as papil-
lary cancer.?® This is, perhaps, the reason why we observed
only a slight difference in relative survival between papillary
and follicular cancers. The correlation between the propor-
tion of papillary cancers and relative survival rates could be
checked using the ratio papillary/follicular cancers. This ratio
for men is high in Norway (10.0), low in Scotland (2.0) and
England (2.2) and for women, high in Norway (4.5) and low
in Poland (1.9). However, we observed a low ratio in Austria
(2.1) where the relative survival is high (86%) in women, and
a fairly high ratio (3.8) in Slovenia where the relative survival
rate (76%) is low in women. The proportion of papillary can-
cers in Austria and Slovenia was similar (about 57% of the
cases). The proportion of papillary cancers and the ratio pap-
illary/follicular cancers appear to be complementary and



Table 5a - Regression analysis on differentiated thyroid cancer survival: results (exponential form)

Variables  Parameters MODELS
FU, SEX, AGE FU, SEX, AGE, PERIOD FU, SEX, AGE, PERIOD, COUNTRY FU, SEX, AGE, PERIOD, COUNTRY, FU, SEX, AGE, PERIOD,
HISTOLOGY HISTOLOGY
Estimate  95% CI Estimate 95% CI Estimate 95% CI Estimate 95% CI Estimate  95% CI
FU? 1 year 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
2 year 0.28 0.23 0.35 0.28 0.23 0.35 0.28 0.23 0.35 0.28 0.23 0.35 028 022 034
3 year 0.18 0.14 0.25 0.18 0.14 0.25 0.20 0.15 0.26 0.20 0.15 0.26 0.19 0.14 0.25
4 year 0.17 0.12 0.23 0.17 0.12 0.23 0.16 0.11 0.23 0.16 0.12 0.23 017 012 0.23
5 year 0.21 0.16 0.29 0.21 0.16  0.29 0.22 0.17 0.30 0.23 0.17 0.30 0.22 017 0.29
SEX Female 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Male 1.83 1.58 211 1.82 158 210 1.89 1.63 2.18 1.87 1.62 2.16 179 155 207
AGE 15-44 0.07 0.05 0.10 0.07 0.05 0.10 0.07 0.05 0.10 0.08 0.05 0.11 0.08 0.05 0.11
45-54 0.36 0.27 048 0.37 0.28 049 0.36 0.27 0.48 0.37 0.28 0.49 0.38 029 0.50
55-64 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
65-74 1.98 163 240 2.00 164 242 2.03 1.68 2.47 1.98 1.63 2.40 192 158 233
75-99 4.07 335 494 4.09 3.37 497 4.28 3.52 5.20 4.12 3.38 5.00 3.8 317 4.69
PERIOD 1983-85 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
1986-88 0.99 0.81 1.20 1.01 0.83 1.23 1.01 0.83 1.23 099 081 1.20
1989-91 0.89 0.73  1.09 0.90 0.74 1.10 0.93 0.76 1.13 093 076 1.13
1992-94 0.78 0.64 0.96 0.75 0.61 0.92 0.77 0.63 0.94 0.80 0.65 0.98
COUNTRY Denmark 1.00 (reference) 1.00 (reference)
England 0.84 0.64 1.09 0.82 0.63 1.06
Estonia 0.91 0.54 1.52 0.94 0.56 1.57
France 1.10 0.72 1.67 111 0.73 1.69
Germany 1.23 0.78 1.94 1.19 0.75 1.88
Iceland 0.30 0.11 0.83 0.29 0.10 0.85
Italy 0.68 0.48 0.96 0.73 0.51 1.03
Netherland 0.63 0.28 1.43 0.64 0.29 1.42
Norway 0.51 0.37 0.71 0.55 0.39 0.76
Poland 1.77 1.00 3.14 1.73 0.98 3.07
Scotland 1.08 0.77 1.50 1.05 0.75 1.46
Slovakia 1.77 1.29 241 1.74 1.28 2.38
Slovenia 0.99 0.62 1.57 1.02 0.65 1.62
Spain 0.83 0.51 1.35 0.82 0.50 1.33
Switzerland 0.65 0.27 1.56 0.70 0.30 1.65
Wales 0.61 0.36 1.04 0.57 0.33 0.99
HISTOLOGY  Papillary 1.00 (reference) 1.00 (reference)
follicular 1.41 1.22 1.63 1.51 131 174
Deviance/df 1.82 1.82 1.80 1.80 1.81
df 4993 4990 4975 4974 4989
Log-likelihood —5758.90 —5755.10 —5709.80 —5699.10 —5739.40

a FU: follow up duration.
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Table 5b - Regression analysis on medullary and anaplastic thyroid cancer survival: results (exponential form)

909¢

Variables  Parameters MODELS
FU, SEX, AGE FU, SEX, AGE, PERIOD FU, SEX, AGE, PERIOD, COUNTRY FU, SEX, AGE, PERIOD, COUNTRY, FU, SEX, AGE, PERIOD,
HISTOLOGY HISTOLOGY
Estimate  95% CI Estimate 95% CI Estimate 95% CI Estimate 95% CI Estimate 95% CI
FU® 1 year 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
2 year 0.19 0.16 0.23 0.19 0.16 0.23 0.19 0.16 0.24 0.26 0.21 0.31 0.25 0.21 0.31
3 year 0.10 0.07 0.13 0.10 0.07 0.13 0.10 0.07 0.13 0.13 0.09 0.18 0.13 0.09 0.18
4 year 0.07 0.05 0.11 0.07 0.05 0.11 0.08 0.05 0.11 0.10 0.07 0.15 0.10 0.07 0.15
5 year 0.06 0.04 0.10 0.06 0.04 0.10 0.06 0.04 0.10 0.08 0.05 0.13 0.08 0.05 0.13
SEX Female 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Male 1.06 095 1.20 1.06 094 1.19 1.06 0.94 1.19 1.33 1.18 1.51 1.32 1.17 1.49
AGE 15-44 0.16 0.12 0.21 0.16 0.12 0.21 0.17 0.12 0.22 0.38 0.28 0.51 0.37 0.28 0.50
45-54 0.50 0.41 0.63 0.51 041 0.63 0.51 0.41 0.64 0.77 0.62 0.96 0.75 0.61 0.94
55-64 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
65-74 1.59 1.36 1.85 1.59 136 1.85 1.65 1.42 1.93 1.50 1.28 1.75 1.49 128 1.74
75-99 2.34 201 272 2.33 200 271 2.37 2.03 2.77 1.76 1.50 2.06 1.73 148 2.02
PERIOD 1983-85 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
1986-88 1.05 091 1.22 1.03 0.89 1.20 1.15 0.99 1.34 1.16 1.00 1.34
1989-91 0.95 0.82 111 0.95 0.81 111 111 0.95 1.30 1.10 0.94 1.28
1992-94 0.88 0.75 1.02 0.87 0.74 1.01 1.02 0.87 1.20 1.02 0.87 1.19
COUNTRY Denmark 1.00 (reference) 1.00 (reference)
England 0.99 0.81 1.20 0.80 0.66 0.97
Estonia 0.93 0.65 1.34 0.94 0.65 1.35
France 0.92 0.64 1.33 0.95 0.66 1.37
Germany 1.00 0.66 1.52 0.78 0.51 1.19
Iceland 0.91 0.46 1.79 0.68 0.35 1.34
Italy 0.86 0.67 1.12 0.69 0.53 0.90
Netherland 0.68 0.35 1.32 0.41 0.21 0.80
Norway 0.45 0.30 0.68 0.98 0.65 1.49
Poland 1.87 1.20 2.93 1.00 0.64 1.57
Scotland 0.90 0.69 1.18 0.70 0.54 0.92
Slovakia 1.36 1.05 1.75 0.93 0.72 1.20
Slovenia 1.34 1.03 1.76 0.89 0.68 1.17
Spain 0.66 0.43 1.01 0.55 0.36 0.85
Switzerland 1.24 0.75 2.06 0.89 0.53 1.48
Wales 0.92 0.67 1.25 0.76 0.55 1.03
HISTOLOGY  Medullary 1.00 (reference) 1.00 (reference)
anaplastic 6.54 5.54 7.74 6.37 542 7.48
Deviance/df 1.42 1.42 1.40 1.09 1.10
df 2178 2175 2160 2159 2174
Log-likelihood —2316.60 —2313.70 —2283.40 —1945.50 —1958.90

a FU: follow up duration.
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could explain the differences in relative survival between
countries.

It may be noticed that the age-standardised relative sur-
vival rates are unusually high for anaplastic cancers, particu-
larly among women. This result is related to the method of
standardisation which is based on an estimation of relative
survival starting from a very low number of cases diagnosed
for the younger age groups. The relative survival of patients
over 55 is, as must be expected, particularly low. Thus the size
of the confidence intervals for relative survival estimated per
period reveals the instability of the anaplastic cancer relative
survival rates.

Another explanation of the differences in relative survival
between countries may be the spread of new and more
sophisticated diagnostic techniques such as ultrasonography
and fine needle aspiration biopsy, which have altered the
management of thyroid diseases.’* A recent study in
Marne-Ardennes Cancer Registry (France) demonstrated that
the cancer stages changed over time with a dramatic in-
crease of the proportion of microcarcinomas (<1 cm) be-
tween the period 1983 to 1987 and 1998 to 2001.'2 A same
hypothesis about the role of the improvement in diagnosis
method has been reported in a Swedish cohort study of dif-
ferentiated thyroid cancer.’ Stage at diagnosis is considered
as an important prognostic factor in thyroid cancers.® The
effect of tumour size has been recently studied in a cohort
of 86 follicular cancers that confirms the importance of this
information as prognostic factor.?’ There is no reason to
think that the new management of thyroid cancers is spa-
tially uniform in Europe. For instance, a recent study showed
that diagnostic practice is certainly not uniform even within
France.®

The higher relative survival rate observed in women may
be explained by the greater proportion of papillary cancers.
It may also be attributable to the effect of new diagnostic
practice since women are the major consumers of health-care
and because the prevalence of benign thyroid conditions is
greater in women.®

The decrease in relative survival rates with age is partially
due to the decrease in the proportion of good prognosis thy-
roid cancers (papillary cancers) with age. A strong age effect
remains in both multivariate analyses, and is not substan-
tially affected by inclusion of morphological type. The de-
crease in relative survival with age is possibly the
consequence of the management of thyroid disease that
may differ according to age that is a prognostic factor in thy-
roid cancer.”

The multivariate analysis confirms the detailed results.
Even if the adjustment for histology produces interesting re-
sults, we must remember that the use of histology over the
period 1983-1994 probably introduces errors as mentioned
by Teppo and colleagues.'® When we have considered differ-
entiated cancers, the results show clearly that the differences
in relative survival that we observed within Europe can only
partly be explained by the factors considered. Consequently
the explanations we gave above are certainly incomplete. This
is confirmed by the fact that differences in relative survival
rates for thyroid cancers are similar to those found for many
other cancers. In the EUROCARE-2 study,’® the relative sur-
vival estimated for 45 cancer sites is, most of the time, worst

in the countries of Eastern Europe, and better in the occiden-
tal part of Europe. The analysis of more fatal thyroid cancers
(medullary and anaplastic cancers) leads to weaker differ-
ences in relative survival between countries. The reason is
probably that these cancers are less concerned by the
improvement in diagnosis methods.

We found relatively little change in survival over time, but
we observed differences in survival by histology, age, sex and
country in the analysis of relative survival of thyroid cancers.
The country effect on relative survival concerns essentially
the differentiated cancer. This effect was not totally ex-
plained by the available covariates. This could probably be ex-
plained by stage at time of diagnosis but this information was
not available. The only way to understand these differences,
especially in differentiated cancers, is to conduct specific
studies (high resolutions studies) including a description of
stage at diagnosis, diagnosis procedures used for staging
and details of treatment.?*2*
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