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A B S T R A C T

Background: CONCORD-3 highlighted wide disparities in population-based 5-year net survival for cutaneous 
melanoma during 2000–2014. Studies showed a survival advantage in women, but the reasons are not 
completely understood. We aim to estimate trends in age-standardised 5-year net survival by sex and to examine 
the role of age, anatomic location and stage on the survival advantage for women worldwide.
Methods: Patients were grouped into five anatomic locations (head and neck, trunk, limbs, genital organs and not 
otherwise specified locations), into five age groups (15–29, 30–44, 45–59, 60–74 and 75–99 years) and into 
binary stage (non-metastatic vs. metastatic).
We estimated net survival with the non-parametric Pohar Perme estimator, correcting for background mortality 
by single-year of age, sex, race/ethnicity where possible and calendar year in each country. All-ages estimates 
were standardised with the International Cancer Survival Standard weights.
Results: Men were generally older and with higher proportion of metastatic melanomas than women. Overall, the 
trunk was the most common location in men (range 31 %-58 %) and the lower limbs and hips in women (26 %- 
40 %).
Age-standardised 5-year net survival was lower in men (43 %-92 %) than in women (54 %-95 %) in all countries 
during 2010–2014 and it was lower at older ages for both sexes. A survival advantage for women was observed 
for all anatomic sites and for localised disease.
Conclusions: Women had a more favourable distribution of main prognostic factors, and showed highest survival 
for any prognostic factor.
Public health efforts should focus on raising awareness of early signs of melanoma, especially among elderly in 
South-East Europe and to increase awareness in East-Asia, where survival was poorest.
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1. Background

The third cycle of the CONCORD programme for the global surveil
lance of cancer survival (CONCORD-3) [1] highlighted wide disparities 
in five-year net survival for 18 common cancers in adults. During 
2010–2014, survival for cutaneous melanoma was 90 % or higher in the 
US, Australia, New Zealand and most Nordic countries, but 60 % or 
lower in Ecuador, China, Korea, Singapore and Taiwan. A more detailed 
analysis of the distribution and survival by histological subtype showed 
that the frequency of more aggressive nodular and acral lentiginous 
melanomas was higher in Asia and in Latin America [2]. The prognosis 
for these two subtypes was poorer than for superficial spreading mela
noma, which partially explained the global inequalities in survival for all 
melanoma subtypes combined.

Population-based studies in Europe, the US and Oceania have shown 
a survival advantage in women with melanoma [3–7]. A biological 
difference in the oestrogen receptor β (ERβ) expression has been sug
gested as an explanation, with ERβ postulated to have a protective effect 
against tumour formation because it reduces uncontrolled cell prolifer
ation. The loss of ERβ expression was more pronounced in melanoma 
than in adjacent healthy skin, in men than in women, and in 
post-menopausal than in pre-menopausal women [8]. The survival gap 
between men and women is therefore postulated to be less marked at 
older ages, because ERβ expression declines in women after the meno
pause. However, there are conflicting findings on this hypothesis. Some 
studies have shown an advantage only for younger women [9,10], or for 
all age groups [3,11,12], while other studies have shown gender dif
ferences only for the elderly, and not for younger patients [13,14].

A higher proportion of advanced melanoma in men than women has 
also been postulated as accounting for lower survival in men [3,9]. 
However, as with the role of age, there are conflicting results. A survival 
advantage for women at all stages of disease has been found in Australia, 
in the Netherlands and in the US [15–18], whereas the advantage was 
limited to earlier stage of disease in the US for patients diagnosed during 
1992–2011 [3].

We set out to examine the differences in the distribution of age, stage 
at diagnosis and anatomic location for women and men diagnosed with 
cutaneous melanoma during 2000–2014 in the 59 countries from which 
population-based data were contributed to CONCORD-3. We estimated 
trends in age-standardised five-year net survival by sex, further strati
fying by age, anatomic location and stage, to examine the role of each 
variable on the survival advantage for women.

2. Methods

Population-based cancer registries were invited to contribute data on 
all patients diagnosed with melanoma, defined by morphology codes in 
the range 8720–8790 of the International Classification of Diseases for 
Oncology, third revision [ICD-O-3] [19], during 2000–2014 and fol
lowed up for their vital status to 31 December 2014. We focused this 
analysis on melanomas arising in the skin (ICD-O-3 topography 
C44.0-C44.9), including the skin of the labia majora (C51.0), vulva 
(C51.9), penis (C60.9) and scrotum (C63.2). We requested data on all 
melanoma registrations, regardless of tumour behaviour, but survival 
analyses included only first primary, invasive melanomas.

We examined the differences in the distribution of age, stage and 
anatomic location between men and women in each country. To 

evaluate the extent to which ERβ expression may play a role in 
explaining the survival advantage for women, we grouped patients into 
five age groups, based upon reproductive age bands for women: 15–29 
(adolescent and young adults), 30–44 (pre-menopausal), 45–59 (likely 
menopausal), 60–74 (menopausal) and 75–99 years (older adults). The 
working assumption was that sex differences in survival would be 
smaller or disappear in older patients, when the ERβ expression de
creases in women.

Patients were grouped into five broad anatomic locations according 
to the ICD-O-3 classification: head and neck (topography codes C440- 
C444), trunk (C445), limbs (C446, C447), genital organs (C519, C609, 
C632, C510) and locations that were not otherwise specified (NOS), or 
overlapping regions (C448, C449). Within the melanomas of the head 
and neck, we further defined two subgroups: melanomas on the face and 
ears (C440-C443) and on the scalp and neck (C444). We sub-categorised 
melanomas located on the limbs as arising on the upper limbs and 
shoulder (C446) or on the lower limbs and hips (C447).

Cancer registries were invited to provide data on stage at diagnosis 
using one or more classifications: the UICC Tumour-Node-Metastasis 
staging system, 7th edition [20], Condensed TNM [21], or Surveil
lance, Epidemiology, and End Results (SEER) Summary Stage 2000 [22]. 
We categorised stage into two broad groups, because of different treat
ment strategies: non-metastatic (TNM Stage: I, II and III; SEER Summary 
Stage 2000: Localised and regional) vs. metastatic melanoma (TNM 
Stage: IV; SEER Summary Stage 2000: Distant).

We estimated net survival with the non-parametric Pohar Perme 
estimator [23], using the STATA command stns [24]. We examined 
survival for patients diagnosed in each of three calendar periods: 
2000–2004, 2005–2009, 2010–2014. The cohort approach was used for 
patients diagnosed during 2000–2004 and 2005–2009, because they had 
all been followed up for at least five years. We used the period approach 
[25] to estimate survival for patients diagnosed during 2010–2014, 
because five years of follow-up for vital status were not available for all 
patients by 31 December 2014.

The method of data collection for stage changed during the study 
period in the US [22]. During 2001–2003, most cancer registries coded 
the SEER Summary Stage 2000 directly from the medical records; from 
2004 onwards, all registries derived stage from 15 pathological and 
clinical data items, using the Collaborative Staging System [26]. We 
estimated stage-specific survival during 2001–2003 and 2004–2008 
with the cohort approach, while the complete approach was used for 
2009–2014. The distributions of and survival by stage were only pro
duced for registries from which data were available for at least 70 % of 
patients diagnosed in each calendar period.

To control for wide differences in background mortality between 
countries or geographical areas, between men and women, and over 
time, we constructed life tables of all-cause mortality in the general 
population for each country or registry by single year of age, sex, single 
calendar year and, where possible, by race/ethnicity (Israel, Singapore, 
the US, the Northern Territory in Australia, and New Zealand).

Age-standardised estimates were obtained using the International 
Cancer Survival Standard weights designed for cancers with broadly 
constant incidence by age (type 2 weights) [27]. We did not estimate 
survival if fewer than ten patients were available for analysis in a given 
combination of anatomic site (or stage at diagnosis), sex and calendar 
period. If 10–49 patients were available for analysis in a given calendar 
period, we only estimated unstandardised survival for all ages 
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combined. The pooled estimates for countries with more than one reg
istry do not include data from registries for which the estimates were 
considered less reliable, unless such estimates were the only ones 
available for a given country.

We only comment on survival by anatomic site for countries where at 
least 70 % of the tumours were recorded with a specific ICD-O-3 
topography code rather than the non-specific codes C448 or C449. 
Comments are also restricted to reliable, age-standardised survival 
estimates.

3. Results

We obtained data on 2,380,109 adults diagnosed with melanoma 
during 2000–2014 from 284 registries in 59 countries (Table 1).

Overall, 28 % of patients were diagnosed with an in situ melanoma. 
The proportion was 20 % or higher in Australia, Austria, Belgium, 
Ireland, Israel, the Netherlands, Puerto Rico, Sweden, the UK and the US 
(Table 1), indicating an effective approach to early diagnosis. The pro
portion of benign melanomas was particularly high in Norway (28 %), 
highlighting intensive activity of monitoring atypical naevi and pre- 
malignant lesions.

Exclusion of the 716,552 melanomas with a non-invasive behaviour 
left 1,591,557 patients eligible for inclusion in survival analyses. We 
further excluded 7165 patients (0.5 %) whose melanoma was diagnosed 
only from a death certificate or discovered at autopsy and 908 patients 
(<0.1 %) for whom the information on the vital status or the sex was 
unknown. Finally, 1,583,484 patients diagnosed with a primary, inva
sive cutaneous melanoma were available for survival analysis, 99.5 % of 
those eligible. More than 99 % of these tumours were microscopically 
confirmed, either cytologically or histologically.

The proportion of women ranged between 25 % (China) and 64 % 
(Switzerland and the UK) (proportions not shown). Women were 
generally younger than men in most countries (Table 2). Men were 
slightly younger than women only in Korea, Türkiye, Latvia, Lithuania 
and Russia.

The trunk was the most common primary location in men in Europe, 
North America, and Oceania (range 31–58 %), while the lower limbs and 
hips were the most common location in women (26–40 %) (Fig. 1). In 
South-East Asia, the lower limbs and hips were the most common pri
mary site for both men (41–58 %) and women (37–60 %).

Melanoma arising on the head and neck accounted for 22 % of the 
lesions in men and 13 % in women. Of those lesions, most were located 
on the face and ears (62 % and 75 % in men and women, respectively). 
Patients with melanomas on the face and ears were considerably older 
than other patients (median age at diagnosis: 71 years for face and ears; 
66 for scalp and neck; 58 for truncal locations; 62 for upper limbs and 
shoulders; 57 lower limbs and hips).

Only 6 % of all tumours were recorded as lesions on overlapping 
regions or NOS. Melanoma of the skin of the genital organs was 
extremely rare in men (480 patients, <0.01 % of all cases) and in women 
(5039 patients, <1 %).

In all countries, metastatic melanoma was more frequent in men than 
women (Supplementary table 1). During 2009–2014, the proportion of 

metastatic disease ranged from 1 % (Netherlands) to 23 % (Thailand) in 
men, and from less than 1 % (Switzerland, Norway and the Netherlands) 
to 21 % (Thailand) in women. The proportion of metastatic disease was 
5–8 % higher in men than in women in Puerto Rico, Türkiye and Russia.

3.1. Survival by sex

In 2010–2014, age-standardised 5-year net survival in men was 85 % 
or higher in North America and Oceania, in the range 48–73 % in Latin 
America, 43–86 % in Asia and 54–92 % in Europe (Table 3). Survival in 
women was 92 % or higher in North America and Oceania, in the range 
67–81 % in Latin America, 54–89 % in Asia and 69–95 % in Europe.

Survival was generally higher in women than in men throughout 
2000–2014 (Supplementary Figure 1). The gender gap was in the range 
10–30 % in Argentina, Brazil, Ecuador, Taiwan, Türkiye, Latvia, 
Lithuania, Spain and all eastern European countries, with the sole 
exception of Czech Republic. The gap was 3 % or lower in Singapore, 
Austria, Germany, Iceland and Switzerland.

Survival improved for both sexes in most countries over time, and 
particularly in Bulgaria (from 43% in 2000-2004 to 54% in 2010-2014), 
Croatia (from 62 % to 75 %), and Estonia (from 59 % to 78 %) for men, 
and in Taiwan (from 51 % to 61 %), Türkiye (from 56 % to 71 %) and 
Lithuania (from 72 % to 82 %) for women (Supplementary Figure 2).

3.2. Survival by age group

In most countries, 5-year net survival during 2010–2014 was higher 
in women than in men in all age groups, and it was progressively lower 
at older ages for both sexes (Table 3).

Results for the impact of age on the sex gap in survival showed 
striking contrasts. The sex gap was progressively lower with increasing 
age in Bulgaria, Croatia, Czech Republic, Ecuador, the Netherlands, 
Poland, Russia and the US (Supplementary Figure 3). In these countries, 
the differences in 5-year net survival between men and women were 
more pronounced in younger (15–29 years) than older patients (75–99 
years).

However, the sex gap in five-year survival did not change substan
tially with increasing age in Brazil, Canada, Finland, Germany, Israel, 
Italy or Switzerland. Further, in Australia, Belgium, Denmark, France, 
New Zealand, Slovakia, Spain, Sweden and the UK, the gap actually 
widened with increasing age.

3.3. Survival by anatomic location

3.3.1. Head and neck
During 2010–2014, age-standardised 5-year net survival for mela

nomas located on the scalp and neck (range 31–90 % in men and 
28–94 % in women) was lower than for those located on the face and 
ears (44–99 % in men and 60–97 % in women) for both sexes and in 
most countries (Fig. 2).

Survival was higher in women than in men for both anatomic sites in 
most countries (Fig. 2). In Korea, the survival advantage for women was 
20 % or more for melanomas located on the face and ears (44 % vs. 
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Table 1 
Data quality indicators, patients diagnosed with melanoma of the skin during 2000–2014, by continent and country.

Ineligible (%) Exclusions (%) Data quality indicators (%)

Calendar 
period

Patients 
submitted

Incomplete 
dates

In 
situ

Othery Eligible 
patients

DCO Other¶ Available for 
analysis

MV Non-specific 
morphology

Lost to follow- 
up

Censored

AFRICA ​ 498 9.6 0.0 9.2 404 0.0 8.9 368 91.3 45.9 3.0 54.1
Algerian registries 2000–2014 331 13.3 0.0 0.9 284 0.0 12.7 248 99.2 25.0 0.0 47.6
Mauritiusa 2010–2012 5 0.0 0.0 20.0 4 0.0 0.0 4 100.0 100.0 0.0 0.0
Nigeria (Ibadan) 2005–2014 87 4.6 0.0 16.1 69 0.0 0.0 69 72.4 92.8 0.0 87.0
South Africa (Eastern 

Cape)
2000–2014 75 0.0 0.0 37.3 47 0.0 0.0 47 76.6 83.0 23.4 44.7

AMERICA (Central and South) 10,610 3.2 10.7 5.1 8599 1.4 0.3 8452 99.0 62.4 0.5 6.8
Argentinian registries 2000–2013 1196 4.7 0.8 3.3 1092 0.7 0.0 1084 99.6 67.7 0.0 0.0
Brazilian registries 2000–2014 2169 0.7 12.7 5.6 1758 4.8 0.0 1674 99.2 73.1 0.0 2.0
Chilean registries 2000–2012 569 0.0 0.0 2.5 555 0.2 0.0 554 99.5 60.1 0.0 19.3
Colombian registries 2000–2014 1698 3.8 5.2 10.0 1376 0.2 0.0 1373 98.8 49.4 0.0 25.0
Costa Ricaa 2002–2014 1448 0.0 0.0 0.8 1436 0.0 0.3 1432 98.3 44.7 0.0 0.0
Ecuadorian registries 2000–2013 1483 11.2 8.4 6.5 1096 0.4 1.1 1080 98.8 78.0 0.2 5.3
Guadeloupe (France) 2008–2013 60 0.0 13.3 0.0 52 0.0 0.0 52 100.0 0.0 0.0 71.2
Martinique (France) 2000–2012 177 0.0 0.0 2.8 172 0.0 4.7 164 100.0 23.2 25.0 0.0
Puerto Ricoa 2000–2011 1810 2.2 34.6 4.5 1062 2.2 0.0 1039 99.3 75.6 0.0 0.0
AMERICA (North) ​ 1,134,825 0.6 35.2 2.7 706,357 0.5 0.0 703,094 99.2 51.1 3.8 0.1
Canadian registries 2000–2014 94,011 0.1 17.2 4.5 73,496 0.3 0.0 73,278 95.6 41.8 0.0 0.0
US registries 2000–2014 1,040,814 0.6 36.0 2.6 632,861 0.5 0.0 629,816 100.0 0.0 2.6 0.1
ASIA ​ 41,718 0.5 14.9 8.4 31,768 1.1 0.3 31,337 98.2 76.4 0.4 2.0
Chinese registries 2003–2013 1733 0.2 0.0 16.1 1450 0.1 0.0 1449 99.0 95.4 4.8 0.2
Cyprusa 2004–2014 687 3.6 3.1 6.1 599 1.7 0.0 589 99.7 32.8 0.0 53.7
Indian registries 2000–2014 61 0.0 0.0 8.2 56 0.0 7.1 52 98.1 94.2 3.8 5.8
Israela 2000–2013 18,303 0.0 28.3 4.2 12,348 0.7 0.0 12,265 98.0 78.1 0.0 0.0
Japanese registries 2000–2014 6462 1.3 10.4 22.3 4263 5.7 0.0 4018 95.3 88.1 0.0 2.4
Jordana 2000–2014 306 0.3 1.0 27.8 217 0.0 1.4 214 99.5 84.1 14.0 0.0
Koreaa 2000–2014 5824 0.9 0.0 0.0 5771 0.0 0.0 5771 98.6 74.9 0.0 0.0
Kuwaita 2000–2013 21 0.0 0.0 14.3 18 0.0 0.0 18 100.0 72.2 0.0 0.0
Qatara 2000–2014 61 0.0 1.6 8.2 55 0.0 0.0 55 98.2 87.3 0.0 70.9
Singaporea 2000–2014 521 0.0 9.0 20.3 368 0.3 0.0 367 100.0 56.1 0.0 0.0
Taiwana 2000–2014 3123 0.3 3.4 0.6 2988 0.0 0.0 2,988 100.0 64.0 0.0 0.0
Thai registries 2000–2014 817 0.0 0.0 5.9 769 0.0 9.6 695 99.7 95.0 0.3 3.9
Turkish registries 2000–2013 3799 1.4 4.8 18.4 2866 0.3 0.0 2856 99.3 64.8 0.2 4.8
EUROPE ​ 842,368 0.1 16.8 5.3 651,577 0.5 0.1 647,719 99.3 34.1 1.7 3.9
Austriaa 2000–2014 28,233 0.0 24.2 5.9 19,742 2.9 0.1 19,150 97.5 65.4 0.0 0.0
Belgiuma 2004–2014 29,278 0.0 22.8 2.4 21,905 0.0 0.0 21,905 99.9 36.3 1.9 0.0
Bulgariaa 2000–2014 6057 0.0 0.0 0.0 6056 3.0 0.0 5875 100.0 73.7 0.0 0.0
Croatiaa 2000–2014 8602 0.0 2.0 3.5 8126 3.4 0.0 7848 99.9 90.4 0.0 0.0
Czech Republica 2000–2014 33,285 0.0 16.0 0.5 27,802 0.0 0.0 27,800 100.0 31.8 0.0 0.0
Denmarka 2000–2014 24,683 0.0 0.0 0.2 24,630 0.0 0.0 24,630 99.7 21.6 0.6 0.0
Estoniaa 2000–2012 2556 0.0 11.8 9.9 2002 0.9 0.0 1983 98.4 31.1 1.2 0.0
Finlanda 2000–2014 15,873 0.4 0.0 5.3 14,968 0.1 0.0 14,949 100.0 90.8 0.3 0.0
French registries 2000–2010 14,962 0.3 0.0 6.0 14,017 0.0 2.4 13,677 100.0 11.4 3.4 0.0
German registries 2000–2014 99,363 0.3 16.2 2.6 80,338 2.0 0.0 78,713 99.4 28.4 0.6 28.7
Gibraltara 2000–2010 39 0.0 12.8 7.7 31 0.0 0.0 31 100.0 19.4 0.0 51.6
Icelanda 2000–2014 715 0.0 0.0 0.3 713 0.0 0.0 713 99.9 29.3 0.0 0.0
Irelanda 2000–2013 14,683 0.0 35.3 0.1 9475 0.1 0.0 9470 99.8 36.9 0.0 0.0
Italian registries 2000–2014 53,776 0.0 7.8 5.4 46,634 0.1 0.0 46,607 98.2 26.5 1.2 1.5
Latviaa 2000–2014 2507 0.0 0.0 0.2 2503 0.1 0.0 2501 99.8 47.5 0.0 0.0
Lithuaniaa 2000–2012 4129 0.0 6.3 13.4 3317 0.0 0.0 3317 100.0 55.8 0.0 0.9
Maltaa 2000–2013 725 0.0 14.2 10.9 543 0.4 0.0 541 99.6 36.4 0.0 0.0

(continued on next page)
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67 %) and on the scalp and neck (31 % vs. 62 %). In Slovakia, by 
contrast, five-year net survival was as low as 28 % for women during 
2010–2014, the lowest in Europe. Survival was much higher in men 
(55 %).

3.4. Trunk

In 2010–2014, age-standardised five-year net survival was in the 
range 88–95 % in North America and Oceania, 66–76 % in Latin 
America, 42–91 % in Asia and 54–95 % in Europe (Fig. 2). For women, it 
was in the range 91–95 % in North America and Oceania, 75–88 % in 
Latin America, 52–89 % in Asia and 65–95 % in Europe. For most 
countries in Europe, and in North America and Oceania, the absolute 
difference between 5-year net survival between men and women was 
less than 5 %. The survival gap was higher than 15 % in Brazil (68 % vs. 
84 %). Five-year net survival was lower than 55 % for both men and 
women in Korea and Taiwan.

3.5. Upper and lower limbs

During 2010–2014, age-standardised 5-year net survival from mel
anomas of the upper limbs and shoulders (range 52–98 % in men and 
66–98 % in women) was slightly higher than for the lower limbs and 
hips (21–94 % in men and 20–97 % in women), and it was generally 
higher for women than men in both anatomic locations, but the global 
range was very wide. The survival advantage for women with melanoma 
on the upper limbs and shoulders was 20 % or more in Bulgaria (56 % in 
men vs. 77 % in women), Lithuania (66 % vs. 92 %) and Türkiye (57 % 
vs. 92 %); for the lower limbs and hips, it was 20 % or more in Brazil 
(58 % vs. 87 %), Lithuania (45 % vs. 80 %), Russia (52 % vs. 76 %), 
Slovakia (63 % vs. 84 %), Slovenia (63 % vs. 85 %) and Taiwan (46 % vs. 
69 %).

3.6. Skin of the labia majora and vulva in women; skin of the penis and 
scrotum in men

In 5 out of 6 countries for which it was possible to obtain age- 
standardised estimates, 5-year net survival for women with melanoma 
of the vulva or labia majora was in the range 35–66 % (data not shown). 
For men, most estimates were not age-standardised because of the small 
number of patients available for analysis.

3.7. Survival by stage

During 2009–2014, age-standardised 5-year net survival for non- 
metastatic melanoma was higher in women than in men in all coun
tries, except in Puerto Rico (Fig. 3). Survival ranged between 59 % 
(Russia) and 96 % (Germany and Australia) in men and between 69 % 
(Puerto Rico) and 98 % (Germany, Northern Ireland and Australia) in 
women. The gender gap for non-metastatic disease was 10 % or more in 
Estonia (78 % vs. 91 %), Northern Ireland (78 % vs. 98 %), Russia (59 % 
vs. 78 %) and Türkiye (64 % vs. 76 %). The gap was 3 % or lower in the 
US (93 % vs. 96 %), Canada (92 % vs. 95 %), Germany (96 % vs. 98 %), 
Denmark (94 % vs. 95 %), Italy (90 % vs. 93 %), Spain (89 % vs. 91 %) 
and Australia (96 % vs. 98 %).

For metastatic disease, we were able to produce age-standardised net 
survival separately for men and women in 7 countries only, because the 
incidence of metastatic melanoma is much lower than that of localised 
disease. Age-standardised 5-year net survival for metastatic melanoma 
ranged from 17 % (Canada) to 38 % (Australia) in men, and from 16 % 
(Canada) to 46 % (Germany) in women. The gender gap was higher than 
10 % in Germany (30 % vs. 46 %). We observed no gap between men 
and women in survival from metastatic melanoma in Canada.Ta
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Table 2 
Median age at diagnosis and age distribution for men and women (15–99 years) diagnosed with melanoma of the skin during 2000–2014.

Median age 15–29 30–44 45–59 60–74 75–99

No. % No. % No. % No. % No. %

AFRICA ​
Algeria Men 66 6 3.7 18 11.0 31 19.0 62 38.0 46 28.2

​ Women 66 3 3.5 12 14.1 13 15.3 35 41.2 22 25.9
Mauritiusa Men 74 1 25.0 1 25.0 2 50.0

Women
Nigeria (Ibadan) Men 58 7 21.9 11 34.4 12 37.5 2 6.3

Women 59 2 5.4 4 10.8 14 37.8 10 27.0 7 18.9
South Africa (Eastern Cape) Men 68 1 5.9 3 17.6 7 41.2 6 35.3

Women 62 3 10.0 10 33.3 8 26.7 9 30.0
AMERICA (Central and South)

Argentina Men 62 16 3.2 69 13.6 132 26.0 191 37.7 99 19.5
​ Women 59 41 7.1 95 16.5 154 26.7 197 34.1 90 15.6

Brazil Men 57 35 4.5 153 19.6 239 30.7 239 30.7 113 14.5
​ Women 55 49 5.5 192 21.5 282 31.5 221 24.7 151 16.9

Chile Men 61 10 4.2 32 13.3 67 27.9 81 33.8 50 20.8
​ Women 61 20 6.4 47 15.0 84 26.8 94 29.9 69 22.0

Colombia Men 62 13 2.1 75 12.2 183 29.7 200 32.5 145 23.5
​ Women 60 34 4.5 116 15.3 210 27.7 256 33.8 141 18.6

Costa Ricaa Men 63 27 3.8 81 11.4 194 27.3 232 32.7 176 24.8
​ Women 58 55 7.6 130 18.0 195 27.0 187 25.9 155 21.5

Ecuador Men 65 17 3.3 49 9.6 132 25.8 175 34.2 138 27.0
​ Women 64 23 4.0 67 11.8 148 26.0 162 28.5 169 29.7

Guadeloupea Men 63 5 15.6 6 18.8 13 40.6 8 25.0
​ Women 48 1 5.0 6 30.0 5 25.0 4 20.0 4 20.0

Martiniquea Men 64 2 2.4 11 13.1 15 17.9 33 39.3 23 27.4
​ Women 62 1 1.3 12 15.0 22 27.5 25 31.3 20 25.0

Puerto Ricoa Men 66 16 2.9 53 9.7 122 22.3 208 38.0 148 27.1
​ Women 63 19 3.9 79 16.1 126 25.6 132 26.8 136 27.6
AMERICA (North) ​

Canada Men 64 958 2.5 4121 10.6 10,644 27.3 13,724 35.2 9496 24.4
​ Women 58 1797 5.2 5927 17.3 10,409 30.3 9114 26.5 7088 20.6

United States Men 64 9027 2.5 37,381 10.4 96,996 27.1 125,316 35.0 89,157 24.9
​ Women 56 18,862 6.9 52,781 19.4 80,579 29.6 67,973 25.0 51,744 19.0
ASIA ​

China Men 66 24 3.3 67 9.3 186 25.8 265 36.8 178 24.7
​ Women 64 22 3.0 76 10.4 201 27.6 263 36.1 167 22.9

Cyprusa Men 63 14 4.7 33 11.1 68 23.0 112 37.8 69 23.3
​ Women 56 11 3.8 57 19.5 96 32.8 83 28.3 46 15.7

India Men 64 7 36.8 8 42.1 4 21.1
​ Women 60 2 6.1 5 15.2 8 24.2 11 33.3 7 21.2

Israela Men 63 231 3.6 769 12.1 1706 26.8 2203 34.6 1452 22.8
​ Women 60 327 5.5 938 15.9 1591 26.9 1734 29.4 1314 22.3

Japan Men 67 50 2.6 170 8.7 409 20.9 748 38.3 576 29.5
​ Women 68 72 3.5 232 11.2 374 18.1 621 30.1 766 37.1

Koreaa Men 61 75 2.7 330 11.9 849 30.6 1074 38.7 446 16.1
​ Women 64 76 2.5 364 12.1 776 25.9 1096 36.6 685 22.9

Kuwaita Men 66 1 12.5 2 25.0 2 25.0 3 37.5
​ Women 51 2 20.0 2 20.0 2 20.0 2 20.0 2 20.0

Qatara Men 53 2 4.9 10 24.4 18 43.9 11 26.8
​ Women 43 7 50.0 5 35.7 2 14.3

Singaporea Men 60 6 3.2 22 11.8 61 32.6 60 32.1 38 20.3
​ Women 60 6 3.3 34 18.9 50 27.8 43 23.9 47 26.1

Taiwana Men 68 46 2.8 129 7.9 339 20.7 548 33.5 572 35.0
​ Women 64 58 4.3 158 11.7 347 25.6 451 33.3 340 25.1

Thailand Men 64 10 3.2 31 10.1 80 26.0 123 39.9 64 20.8
​ Women 60 15 3.9 50 12.9 127 32.8 135 34.9 60 15.5

Turkey Men 58 96 6.3 263 17.3 459 30.2 499 32.9 201 13.2
​ Women 59 82 6.1 219 16.4 382 28.6 400 29.9 255 19.1
EUROPE ​

Austriaa Men 63 451 4.6 1457 15.0 2343 24.1 3408 35.0 2074 21.3
​ Women 59 655 7.0 1847 19.6 2291 24.3 2397 25.5 2227 23.6

Belgiuma Men 60 353 4.0 1445 16.3 2491 28.1 2763 31.1 1827 20.6
​ Women 55 910 7.0 2981 22.9 3670 28.2 3010 23.1 2455 18.8

Bulgariaa Men 63 85 2.8 374 12.4 803 26.6 1131 37.5 622 20.6
​ Women 62 99 3.5 446 15.6 754 26.4 972 34.0 589 20.6

Croatiaa Men 62 124 3.1 501 12.6 1121 28.2 1531 38.6 694 17.5
​ Women 61 137 3.5 549 14.2 1100 28.4 1275 32.9 816 21.0

Czech Republica Men 64 391 2.8 1505 10.6 3667 25.9 5484 38.8 3094 21.9
​ Women 60 700 5.1 2127 15.6 3781 27.7 4248 31.1 2803 20.5

Denmarka Men 62 428 3.8 1555 13.9 2807 25.0 4210 37.6 2211 19.7
​ Women 56 1050 7.8 3039 22.6 3519 26.2 3509 26.1 2302 17.2

Estoniaa Men 63 25 3.4 113 15.5 172 23.5 266 36.4 155 21.2
​ Women 63 75 6.0 188 15.0 285 22.8 430 34.3 274 21.9

(continued on next page)
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4. Discussion

This study of over 1.5 million adults diagnosed with cutaneous 
melanoma world-wide during 2000–2014 highlights wide global dif
ferences in survival between men and women.

Consistent with previous studies in Europe [4,5] and the US [28], we 
have shown persistently higher survival in women than men in most 
countries. The reasons for the poorer prognosis in men are not fully 
understood [29].

Several studies have shown that men diagnosed with cutaneous 
melanoma are generally older than women [3,4,12,15]. This has been 
confirmed by our findings. In most countries, the median age at diag
nosis was 7 years higher in men than in women. Older age at diagnosis is 
a predictor of poor survival for most tumours, including cutaneous 
melanoma [4–6].

When examining the influence of age at diagnosis on sex differences 
in melanoma survival, studies have reported conflicting findings [9,12, 
14]. Some studies have found that survival differences between sexes 

Table 2 (continued )

Median age 15–29 30–44 45–59 60–74 75–99

No. % No. % No. % No. % No. %

Finlanda Men 64 160 2.1 695 9.1 1945 25.5 3,024 39.6 1810 23.7
​ Women 63 322 4.4 985 13.5 1815 24.8 2288 31.3 1905 26.0

France Men 61 245 3.9 964 15.2 1711 26.9 2104 33.1 1336 21.0
​ Women 58 423 5.8 1469 20.1 2057 28.1 1807 24.7 1561 21.3

Germany Men 65 1094 2.8 4349 11.2 8859 22.9 16,692 43.1 7754 20.0
​ Women 60 2448 6.1 7516 18.8 9851 24.6 11,998 30.0 8152 20.4

Gibraltara Men 63 2 11.8 4 23.5 8 47.1 3 17.6
​ Women 64 2 14.3 4 28.6 3 21.4 5 35.7

Icelanda Men 59 25 8.7 45 15.7 75 26.1 83 28.9 59 20.6
​ Women 47 74 17.4 121 28.4 128 30.0 54 12.7 49 11.5

Irelanda Men 63 193 4.8 577 14.3 971 24.1 1360 33.8 924 23.0
​ Women 59 372 6.8 1078 19.8 1275 23.4 1472 27.0 1248 22.9

Italy Men 61 872 3.7 4055 17.3 5992 25.6 8074 34.4 4449 19.0
​ Women 56 1462 6.3 5593 24.1 5819 25.1 5901 25.5 4390 19.0

Latviaa Men 63 22 2.4 112 12.4 235 26.0 342 37.8 193 21.3
​ Women 65 68 4.3 170 10.6 356 22.3 590 36.9 413 25.9

Lithuaniaa Men 61 54 4.5 171 14.3 344 28.7 417 34.8 213 17.8
​ Women 62 65 3.1 289 13.6 584 27.6 707 33.4 473 22.3

Maltaa Men 61 16 6.6 35 14.3 65 26.6 82 33.6 46 18.9
​ Women 54 22 7.4 67 22.6 92 31.0 77 25.9 39 13.1

Netherlandsa Men 60 864 3.3 4147 15.8 7944 30.2 9221 35.0 4153 15.8
​ Women 55 1929 5.9 7371 22.5 9985 30.5 8,361 25.5 5113 15.6

Norwaya Men 64 161 1.7 1033 10.8 2405 25.1 3545 37.0 2439 25.5
​ Women 61 401 3.9 1741 16.7 2707 26.0 3020 29.0 2542 24.4

Polanda Men 61 596 3.6 2173 13.1 5023 30.4 5920 35.8 2820 17.1
​ Women 59 1077 5.6 3005 15.6 5599 29.0 5,943 30.8 3678 19.1

Portugala Men 63 166 4.1 567 14.0 1016 25.1 1440 35.6 861 21.3
​ Women 61 254 4.8 926 17.4 1344 25.3 1548 29.2 1236 23.3
Romania (Cluj) Men 61 7 3.4 36 17.3 57 27.4 76 36.5 32 15.4
​ Women 57 15 6.6 40 17.5 72 31.6 74 32.5 27 11.8

Russia Men 57 109 6.1 299 16.6 588 32.7 594 33.0 210 11.7
​ Women 59 131 4.2 485 15.6 966 31.0 1015 32.6 517 16.6

Slovakiaa Men 61 131 4.3 358 11.8 950 31.2 1097 36.1 506 16.6
​ Women 59 126 3.8 562 16.8 1033 30.9 1017 30.4 609 18.2

Sloveniaa Men 60 92 3.4 399 14.8 800 29.7 973 36.1 432 16.0
​ Women 58 157 5.4 545 18.7 799 27.5 823 28.3 583 20.1

Spain Men 61 258 5.1 853 16.8 1271 25.0 1552 30.5 1154 22.7
​ Women 57 414 6.7 1304 21.2 1628 26.5 1573 25.6 1235 20.1

Swedena Men 66 380 2.1 1934 10.5 4055 22.1 6963 37.9 5033 27.4
​ Women 61 763 4.1 3099 16.7 4676 25.2 5391 29.1 4627 24.9

Switzerland Men 65 214 2.8 964 12.8 1718 22.9 2698 35.9 1915 25.5
​ Women 59 452 6.1 1457 19.7 1847 25.0 1981 26.8 1647 22.3

United Kingdoma Men 64 2499 3.3 9693 12.6 18,101 23.6 27,276 35.6 19,076 24.9
​ Women 59 5146 5.9 16,037 18.5 22,269 25.7 23,606 27.2 19,634 22.6
OCEANIA ​

Australiaa Men 64 2719 3.0 9967 11.0 23,020 25.4 31,971 35.3 22,879 25.3
​ Women 59 3501 5.3 11,425 17.4 18,466 28.1 18,087 27.5 14,267 21.7

New Zealanda Men 65 342 2.1 1560 9.5 4174 25.5 6080 37.2 4189 25.6
​ Women 60 586 3.9 2390 16.1 4170 28.1 4346 29.2 3373 22.7

a Data with 100 % coverage of the national population
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were more pronounced in younger than older patients [30]. We 
observed similar patterns in the US, the Netherlands, Ecuador, Croatia 
and most eastern European countries. These findings seem compatible 
with a protective role of ERβ expression in the prognosis of cutaneous 
melanoma, since ERβ expression is higher in younger women and 

declines after the menopause.
In Australia, New Zealand, Canada and most European countries, 

however, the sex gap in survival remained stable or became even higher 
with increasing age at diagnosis, as shown by previous studies [31]. This 
result seems to contradict the hypothesis of melanoma survival as 

Fig. 1. Anatomic distribution by sex, continent and country, all periods combined.

V. Di Carlo et al.                                                                                                                                                                                                                                European Journal of Cancer 217 (2025) 115213 

8 



Table 3 
Age-specific and age-standardised 5-year net survival (NS, %) with 95 % confidence interval (95 % CI) for adults (15–99 years) diagnosed with melanoma of the skin during 2010–2014 by continent, country and sex.

All ages 15–29 30–44 45–59 60–74 75–99

NS (%) 95 % CI NS (%) 95 % CI NS (%) 95 % CI NS (%) 95 % CI NS (%) 95 % CI NS (%) 95 % CI

AFRICA ​ ​ ​ ​ ​ ​ ​
b Algeria Men 19.6 3.1–36.2 ​ ​ ​ ​ ​
​ Women 0.3 0.0–1.1 ​ ​ ​ ​ ​
b South Africa (Eastern Cape) Men ​ ​ ​ ​ ​ ​

Women 34.3 0.0–71.3 ​ ​ ​ ​ ​
AMERICA (CENTRAL AND SOUTH)
Argentina Men 63.4 54.4–72.4 53.5 12.8–94.3 70.8 51.1–90.6 59.7 45.9–73.5 53.0 39.6–66.4 88.2 55.1–100.0
​ Women 73.9 67.6–80.2 94.4 83.5–100.0 85.2 72.9–97.6 83.8 73.3–94.4 67.4 55.2–79.7 42.0 17.2–66.8
Brazil Men 58.5 51.5–65.6 70.0 37.7–100.0 61.6 46.1–77.1 61.8 50.2–73.5 60.9 47.7–74.2 38.1 20.1–56.1
​ Women 80.5 74.6–86.3 87.7 66.2–100.0 87.3 78.9–95.8 79.4 69.4–89.4 83.8 72.6–95.0 61.9 40.5–83.3
b Chile Men 50.1 36.8–63.3 - - - - -
​ Women 64.7 52.2–77.3 61.3 29.9–92.8 48.3 12.6–84.1 67.3 40.4–94.2 63.5 41.6–85.5 86.4 52.3–100.0
b Colombia Men 63.8 55.2–72.4 - - - - -
​ Women 65.9 57.8–74.0 66.8 38.0–95.7 60.3 38.6–82.0 66.2 53.3–79.1 70.7 58.3–83.2 66.0 41.3–90.7
Costa Ricaa Men 73.0 66.4–79.5 80.5 56.9–100.0 89.3 78.6–100.0 63.2 51.2–75.2 71.2 59.9–82.5 65.6 39.9–91.4
​ Women 80.6 74.4–86.9 95.9 87.7–100.0 84.6 73.9–95.3 82.9 74.2–91.6 74.2 61.8–86.5 79.4 53.4–100.0
Ecuador Men 47.6 38.1–57.0 30.2 0.8–59.6 45.9 17.2–74.5 54.9 40.2–69.5 48.3 33.8–62.9 41.6 18.3–64.9
​ Women 66.5 59.1–74.0 100.0 100.0–100.0 75.8 58.4–93.2 75.3 63.1–87.6 52.7 36.5–68.8 44.5 26.6–62.4
b Guadeloupea Men - - - - - -
​ Women 58.8 0.0–100.0 - - - - -
b Martiniquea Men 41.1 28.7–53.6 - - - - -
​ Women 100.0 100.0–100.0 - - - - -
Puerto Ricoa Men 70.1 60.0–80.3 67.4 23.3–100.0 72.8 46.6–99.1 75.9 57.1–94.8 69.1 52.8–85.4 50.9 22.7–79.1
​ Women 77.4 68.0–86.7 100.0 100.0–100.0 86.5 68.8–100.0 97.0 88.0–100.0 53.7 32.0–75.4 69.5 40.0–99.0
AMERICA (NORTH) ​ ​ ​ ​ ​ ​ ​
Canada Men 85.4 84.6–86.2 89.0 85.5–92.6 88.7 86.9–90.4 86.7 85.6–87.9 84.5 83.2–85.8 78.3 75.7–81.0
​ Women 92.0 91.4–92.7 96.4 94.9–97.9 95.3 94.4–96.3 93.9 93.1–94.8 90.6 89.4–91.9 84.2 81.3–87.1
United States Men 88.8 88.5–89.1 91.7 90.6–92.8 90.1 89.5–90.7 88.7 88.3–89.1 89.2 88.7–89.6 85.0 84.0–86.0
​ Women 93.0 92.7–93.2 97.0 96.6–97.5 95.8 95.5–96.1 94.0 93.6–94.3 91.8 91.3–92.3 87.3 86.0–88.5
ASIA ​ ​ ​ ​ ​ ​ ​
China Men 46.7 39.7–53.6 75.2 47.2–100.0 54.6 35.7–73.5 47.0 35.4–58.5 48.2 36.4–59.9 20.0 6.7–33.2
​ Women 54.0 47.0–61.1 49.3 21.4–77.2 52.4 35.6–69.3 57.7 45.1–70.4 47.5 36.3–58.7 66.4 45.5–87.4
b Cyprusa Men 69.2 59.9–78.5 47.0 14.2–79.7 69.1 48.2–90.0 77.7 63.0–92.4 70.1 56.0–84.3 72.2 39.4–100.0
​ Women 86.5 79.3–93.6 85.8 61.8–100.0 93.2 83.9–100.0 88.9 79.8–97.9 88.0 76.1–99.9 71.6 36.7–100.0
Israela Men 85.5 83.5–87.6 93.3 86.8–99.8 87.9 83.6–92.3 88.5 85.4–91.6 85.3 81.9–88.7 74.3 66.2–82.4
​ Women 89.2 87.4–91.0 95.5 91.0–99.9 95.5 92.9–98.0 90.5 87.6–93.3 88.4 85.1–91.8 77.0 69.6–84.3
Japan Men 66.2 61.7–70.8 72.3 49.4–95.2 75.1 63.9–86.3 63.0 54.4–71.6 66.5 59.6–73.4 55.0 44.5–65.5
​ Women 71.9 67.9–76.0 85.1 71.7–98.4 72.8 62.9–82.7 72.9 64.2–81.5 74.1 67.8–80.5 57.4 47.8–67.0
Koreaa Men 53.2 49.7–56.8 73.1 54.9–91.3 60.3 51.3–69.4 51.0 45.4–56.6 48.6 43.2–54.0 50.0 39.3–60.6
​ Women 66.4 63.4–69.5 69.5 52.2–86.8 78.9 71.7–86.1 66.6 61.1–72.1 62.2 57.2–67.3 51.8 43.5–60.2
Singaporea Men 59.1 48.7–69.4 - - - - -
​ Women 61.7 50.0–73.4 - - - - -
Taiwana Men 43.3 38.5–48.2 69.1 47.2–91.0 39.4 26.8–52.0 49.5 40.9–58.2 37.8 29.8–45.8 38.4 29.6–47.1
​ Women 61.2 56.3–66.1 65.7 42.2–89.1 69.7 56.9–82.4 61.9 53.5–70.3 62.5 54.1–70.9 41.0 30.2–51.7
b Thailand Men 30.7 20.6–40.8 - - - - -
​ Women 30.0 22.2–37.7 - - - - -
Turkey Men 53.4 49.2–57.6 67.7 55.0–80.4 55.5 46.8–64.3 54.7 47.6–61.8 49.4 41.8–56.9 50.4 35.7–65.0
​ Women 69.7 65.5–73.9 73.6 59.2–88.0 70.9 61.9–79.9 71.3 64.5–78.0 71.6 63.8–79.5 58.6 44.2–73.0
EUROPE ​ ​ ​ ​ ​ ​ ​
Austriaa Men 86.7 85.1–88.2 97.3 94.6–99.9 92.7 90.3–95.1 86.8 84.3–89.4 83.4 80.6–86.2 79.1 72.5–85.6
​ Women 89.0 87.6–90.4 98.4 96.7–100.0 95.2 93.5–96.9 90.5 88.4–92.7 88.1 85.4–90.8 74.6 68.3–80.9
Belgiuma Men 88.4 87.0–89.8 94.4 90.9–98.0 91.3 89.0–93.6 92.1 90.2–94.1 86.0 83.3–88.7 79.6 73.4–85.8

(continued on next page)
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Table 3 (continued )

All ages 15–29 30–44 45–59 60–74 75–99

NS (%) 95 % CI NS (%) 95 % CI NS (%) 95 % CI NS (%) 95 % CI NS (%) 95 % CI NS (%) 95 % CI

​ Women 92.7 91.7–93.7 97.1 95.5–98.7 96.5 95.4–97.5 94.4 93.1–95.8 91.0 88.9–93.0 85.6 80.8–90.5
Bulgariaa Men 53.6 50.0–57.2 64.7 47.8–81.6 60.6 52.4–68.8 56.3 49.8–62.8 48.1 42.1–54.2 45.9 35.5–56.3
​ Women 68.5 65.2–71.7 91.0 82.5–99.5 72.2 65.4–79.1 70.5 64.9–76.1 65.0 59.4–70.7 57.6 46.6–68.6
Croatiaa Men 74.7 71.8–77.6 82.3 71.1–93.5 80.6 74.5–86.7 79.1 74.6–83.7 66.6 61.6–71.5 71.1 60.4–81.9
​ Women 80.0 77.5–82.4 94.8 87.6–100.0 88.5 83.9–93.2 81.4 77.3–85.4 76.0 71.3–80.7 66.2 57.0–75.5
Czech Republica Men 83.6 82.2–84.9 89.4 83.8–95.0 90.6 88.1–93.1 85.8 83.6–88.1 81.2 78.8–83.6 70.9 65.8–76.0
​ Women 87.7 86.5–88.9 96.5 94.2–98.8 94.8 93.1–96.5 92.5 90.9–94.2 85.4 83.1–87.6 68.7 63.3–74.0
Denmarka Men 89.1 87.8–90.4 97.2 94.6–99.9 94.7 92.8–96.6 91.9 89.9–93.9 87.4 85.2–89.6 74.8 68.8–80.7
​ Women 92.9 91.8–94.0 99.4 98.6–100.0 97.2 96.2–98.2 95.8 94.5–97.1 92.2 90.2–94.1 79.6 73.7–85.4
Estoniaa Men 78.2 70.9–85.5 100.0 100.0–100.0 97.9 90.5–100.0 70.8 55.7–86.0 66.8 52.7–80.8 73.5 44.5–100.0
​ Women 84.1 79.3–88.8 96.6 89.8–100.0 87.5 77.7–97.3 83.7 74.7–92.6 88.1 80.0–96.3 66.4 49.5–83.3
Finlanda Men 86.4 84.7–88.1 95.1 89.2–100.0 92.6 89.2–96.1 87.1 84.3–89.9 83.4 80.6–86.2 79.0 72.2–85.8
​ Women 91.0 89.6–92.4 97.5 94.5–100.0 96.0 93.8–98.1 93.7 91.6–95.7 89.1 86.5–91.7 79.7 73.5–86.0
France Men 87.9 84.6–91.3 84.2 69.9–98.4 100.0 98.6–100.0 87.4 81.9–92.9 85.7 79.6–91.7 76.9 61.7–92.0
​ Women 93.4 90.9–96.0 92.7 84.6–100.0 97.6 95.0–100.0 95.5 92.3–98.7 89.2 83.7–94.6 92.0 81.4–100.0
Germany Men 91.4 90.6–92.2 96.7 94.7–98.7 93.2 91.8–94.7 90.0 88.7–91.3 92.3 91.1–93.5 87.4 84.1–90.8
​ Women 94.4 93.8–95.0 98.4 97.5–99.4 96.9 96.1–97.7 95.1 94.2–96.0 93.5 92.4–94.6 89.0 85.8–92.2
Icelanda Men 86.9 79.4–94.4 100.0 100.0–100.0 91.3 75.0–100.0 89.9 77.3–100.0 82.9 66.3–99.5 70.1 41.9–98.3
​ Women 88.0 80.4–95.7 100.0 100.0–100.0 97.6 92.4–100.0 84.6 73.4–95.8 88.3 69.9–100.0 70.4 36.6–100.0
Irelanda Men 84.6 82.1–87.1 81.0 70.3–91.6 92.2 88.1–96.3 88.8 84.7–92.8 85.7 81.4–90.1 64.5 54.4–74.5
​ Women 92.6 90.7–94.4 95.5 91.6–99.4 94.8 92.4–97.3 92.3 89.3–95.3 92.7 89.5–96.0 87.4 78.6–96.2
Italy Men 83.8 82.7–84.9 91.8 87.8–95.7 90.5 88.7–92.3 86.8 85.0–88.6 81.6 79.6–83.5 69.0 64.4–73.6
​ Women 87.7 86.6–88.7 94.9 92.6–97.3 94.4 93.2–95.6 92.1 90.7–93.5 84.9 82.9–86.9 71.6 67.2–76.1
Latviaa Men 65.1 58.7–71.5 63.9 33.1–94.7 79.4 65.3–93.5 60.2 49.4–71.0 61.9 50.1–73.6 59.6 41.1–78.2
​ Women 76.5 72.1–80.9 90.4 80.1–100.0 76.1 63.9–88.3 78.4 70.5–86.2 73.3 65.8–80.9 70.7 57.5–83.9
Lithuaniaa Men 62.6 56.1–69.0 93.9 80.7–100.0 77.2 63.4–91.0 58.5 46.6–70.5 57.9 46.1–69.8 43.2 22.5–63.9
​ Women 82.5 78.5–86.4 85.8 67.8–100.0 85.6 76.2–94.9 86.2 79.7–92.6 84.0 77.1–90.9 64.4 51.7–77.1
Maltaa Men 79.4 68.5–90.3 100.0 100.0–100.0 100.0 100.0–100.0 88.5 70.9–100.0 62.2 39.8–84.5 62.2 16.8–100.0
​ Women 83.9 77.6–90.2 100.0 100.0–100.0 96.6 89.6–100.0 91.7 81.4–100.0 95.8 84.0–100.0 24.6 2.0–47.1
Netherlandsa Men 88.3 87.4–89.2 93.8 91.0–96.6 91.9 90.4–93.4 89.0 87.7–90.3 86.5 85.0–88.1 83.2 78.7–87.7
​ Women 93.2 92.5–93.9 97.7 96.5–98.9 97.2 96.5–97.9 95.1 94.3–95.9 93.3 92.1–94.6 81.6 77.8–85.3
Norwaya Men 86.5 84.9–88.0 100.0 100.0–100.0 91.1 88.2–94.1 88.7 86.3–91.2 85.4 82.9–87.9 72.7 66.4–79.0
​ Women 92.0 90.7–93.2 94.2 90.1–98.2 95.8 94.1–97.5 94.4 92.7–96.0 90.9 88.7–93.1 82.3 76.1–88.5
Polanda Men 63.5 62.0–64.9 69.8 63.6–76.0 73.3 70.0–76.6 62.9 60.4–65.3 59.6 57.1–62.1 54.9 50.3–59.6
​ Women 75.1 73.9–76.2 92.3 89.7–94.9 85.4 83.2–87.6 77.3 75.3–79.3 70.2 68.0–72.4 57.0 53.0–60.9
Portugala Men 81.4 76.0–86.9 100.0 100.0–100.0 87.3 77.0–97.6 82.7 73.8–91.6 73.1 62.2–84.0 79.8 60.2–99.3
​ Women 86.0 82.0–89.9 100.0 100.0–100.0 93.8 88.1–99.5 89.2 82.8–95.6 85.3 77.0–93.5 62.5 47.4–77.7
Romania (Cluj) Men 61.8 50.1–73.6 - - - - -
​ Women 79.3 69.2–89.5 80.2 56.7–100.0 79.1 62.6–95.6 91.2 80.7–100.0 65.9 37.2–94.6 73.2 37.3–100.0
Russia Men 56.4 51.2–61.5 66.7 46.8–86.5 52.3 42.3–62.4 51.7 44.3–59.1 56.5 47.4–65.7 67.9 48.3–87.6
​ Women 72.6 69.3–75.9 80.0 68.6–91.4 78.1 71.3–84.9 72.6 67.4–77.8 67.1 61.3–73.0 73.1 61.1–85.0
Slovakiaa Men 72.3 66.3–78.3 75.3 47.3–100.0 86.9 76.2–97.6 71.5 61.4–81.5 70.5 59.4–81.6 52.3 30.4–74.2
​ Women 83.9 78.0–89.8 83.4 56.2–100.0 85.8 76.3–95.2 84.9 77.0–92.7 79.3 69.5–89.1 85.3 56.7–100.0
Sloveniaa Men 82.7 79.3–86.0 97.1 90.9–100.0 88.1 82.0–94.2 82.5 77.3–87.7 78.7 72.8–84.6 77.2 62.8–91.6
​ Women 87.2 84.6–89.8 98.2 94.6–100.0 91.7 87.6–95.8 95.0 91.9–98.0 83.5 78.2–88.8 69.0 58.0–80.0
Spain Men 81.1 78.0–84.2 91.6 83.4–99.7 87.2 81.8–92.6 80.6 74.9–86.2 79.9 73.9–85.9 70.0 58.6–81.3
​ Women 91.9 89.6–94.2 96.7 92.0–100.0 97.2 95.0–99.5 92.0 88.5–95.4 91.0 86.7–95.4 83.1 72.7–93.5
Swedena Men 89.1 88.1–90.1 93.9 90.0–97.9 93.7 91.8–95.6 91.6 89.9–93.3 89.3 87.6–90.9 75.1 71.0–79.1
​ Women 93.8 93.0–94.7 97.2 95.1–99.3 96.1 94.9–97.3 95.7 94.5–96.8 93.8 92.4–95.3 85.2 81.0–89.3
Switzerland Men 92.2 90.4–93.9 98.2 94.2–100.0 94.6 91.7–97.5 93.8 91.2–96.5 90.9 87.9–93.9 86.5 79.1–94.0
​ Women 95.0 93.4–96.5 98.3 95.9–100.0 98.2 96.7–99.7 95.2 93.1–97.4 95.7 93.2–98.3 86.9 79.0–94.8
United Kingdoma Men 87.8 87.3–88.4 92.9 91.1–94.6 90.7 89.6–91.7 88.8 87.9–89.7 87.3 86.4–88.2 80.6 78.4–82.8
​ Women 93.7 93.2–94.1 97.0 96.2–97.8 96.1 95.5–96.6 94.1 93.5–94.7 93.4 92.6–94.2 88.3 86.2–90.3
OCEANIA ​ ​ ​ ​ ​ ​ ​

(continued on next page)
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hormone-dependent.
We observed differences in the anatomic distribution of the lesions 

between sexes. Women presented with a higher proportion of primary 
melanomas located on the lower limbs and hips, while men in truncal 
locations. Our findings confirm on a world-wide scale the results from 
previous studies in Europe [3,4,32], Australia [33] and the US [3]. These 
differences in the anatomic location of melanomas of the skin depend 
mostly on a diverse behaviour towards sunlight exposure in fair-skinned 
men and women, particularly in Europe, North America and Oceania 
[34,35].

The proportion of melanomas on the scalp and neck was higher in 
men than in women in all countries. This anatomic location is also 
associated with poor prognosis. Five-year observed survival for 51,714 
patients diagnosed during 1992–2003 in the US was 83 % for melanoma 
located on the scalp and neck, and 91 % for melanomas located in other 
sites. Melanomas of the scalp and neck were thicker than melanomas at 
other sites, more often ulcerated and with positive lymph nodes [36]. 
We found that 5-year survival for melanomas of the scalp and neck was 
poorer than those at other anatomic sites, and lower than 70 % for both 
men and women in Croatia, Spain, Bulgaria and Russia.

Older age at diagnosis and a higher proportion of melanomas arising 
in unfavourable anatomic locations are to be deemed as main reasons for 
poor survival in men. However, differences in health-seeking behaviour 
may also play a role in the survival benefit for women. Traditionally, 
women tend to visit their healthcare provider and perform skin checks 
more frequently than men. This can translate to a higher percentage of 
disease diagnosed at an early stage in women, which may explain part of 
the survival gap between the sexes [37,38].

The proportion of metastatic disease was higher in men than in 
women in all countries, particularly in Puerto Rico, Türkiye and Russia. 
This could contribute to the lower survival in men than women when 
melanoma survival is reported for all stages of disease combined.

Unfortunately, it was not possible to assess the role of morphological 
subtype and produce robust survival estimates by subtype for men and 
women separately, because of the high proportion of tumours coded 
with a non-specific morphology code (malignant melanoma, NOS, ICD- 
O-3 code 8720). This proportion, despite decreasing over time, ranged 
between 33 % in Oceania to 76 % in Asia [2].

Stage at diagnosis was an optional variable in the CONCORD-3 data 
specification, because population-based cancer registries often hold 
incomplete information on stage of the disease [39,40]. Stage-specific 
survival estimates, therefore, were limited to registries or countries 
from which at least 70 % of records contained data on stage at diagnosis. 
Most registries (45 out of 70 registries with available information on 
stage) provided stage data with the SEER Summary Stage (SS) 2000 
classification, which is not directly comparable with detailed TNM. For 
SEER SS 2000, localised melanoma includes lesions limited to the site of 
origin (N0) but no difference is made between the level of invasion or 
thickness (T). In other words, localised melanoma includes T1N0M0, 
T2N0M0 and T3N0M0, making it impossible to map SEER SS 2000 to 
TNM stage precisely. We therefore dichotomised stage simply as 
non-metastatic vs. metastatic melanoma.

In summary, we found that men were generally older than women, 
with a higher proportion of lesions located on unfavourable anatomic 
sites, and with metastatic disease. Women not only presented with a 
more favourable distribution of main prognostic factors, but also 
showed higher survival when we took into account anatomic location, 
age and stage.

Public health efforts to reduce the number of deaths from melanoma 
of the skin should focus on raising awareness of early signs of melanoma, 
especially among elderly in South and East Europe. The poorer prog
nosis for both men and women with melanoma in South-East Asia than 
in other world regions is seen for all ages at diagnosis. Despite the low 
incidence of cutaneous melanoma in Asian populations, public health 
policies should aim to increase awareness of melanoma among the 
general public, and to promote specific training in diagnosis for Ta
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Fig. 2. Age-standardised 5-year net survival for men (grey) and women (yellow) diagnosed with cutaneous melanoma during 2010–2014 by anatomic location, 
continent and country.
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clinicians and general practitioner. This could reduce the time between 
first consultation and a definitive diagnosis, which would be expected to 
lead to a better prognosis.
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America (Central and South)—Argentina: MA Chaplin, F Moreno 
(National Childhood Cancer Registry); GH Calabrano, SB Espinola 
(Chubut Cancer Registry); B Carballo Quintero, R Fita (Registro Pro
vincial de Tumores de Córdoba); WD Laspada (Registro Provincial de 
Tumores de Mendoza); SG Ibañez (Population Registry of Cancer of the 
Province Tierra del Fuego); Brasil: R de Almeida Gil* (Instituto Nacional 
de Câncer - INCA); Brazil: CA Lima (Registro de Câncer de Base Pop
ulacional de Aracaju); A Mafra Da Costa (Registro de Câncer de Base 
Populacional da Região de Barretos); PCF De Souza (Registro de Câncer 
de Base Populacional de Cuiabá); J Chaves, CA Laporte (Registro de 
Curitiba); MP Curado, JC de Oliveira (Registro de Goiânia); CLA Ven
eziano, DB Veneziano (Registro de Câncer de Base Populacional de Jaú); 
ABM Almeida, MRDO Latorre (Registro de Câncer de São Paulo); MS 
Rebelo, MO Santos (Instituto Nacional de Câncer, Rio de Janeiro); G 
Azevedo e Silva* (University of Rio de Janeiro); Chile: JC Galaz (Reg
istro Poblacional de Cáncer Region de Antofagasta); M Aparicio Ara
vena, J Sanhueza Monsalve (Registro Poblacional de Cáncer de la 
Provincia de Biobio; Registro Poblacional de Cáncer Provincia de Con
cepción); DA Herrmann, S Vargas (Registro Poblacional Region de Los 
Rios); C Goić* (Magallanes, Chile); Colombia: CM Hormiga Sánchez, CJ 
Uribe (Registro Poblacional de Cáncer Area Metropolitana de Bucar
amanga); LE Bravo, LS Garcia (Cali Cancer Registry); NE Arias-Ortiz, A 
Giraldo-Osorio (Registro Poblacional de Cáncer de Manizales); HM 
Casas Cruz (Registro Poblacional de Cáncer del Municipio de Pasto); 
Costa Rica: S Delgado, M Ramirez (National Registry of Tumors, Costa 
Rica); Cuba: YH Galán Alvarez, P Torres (Registro Nacional de Cáncer 
de Cuba); Ecuador: NL Campoverde Arevalo, MJ Orbe Muñoz (Cuenca 
Tumor Registry Instituto del cancer SOLCA Cuenca); LE Jaramillo 

Fig. 3. Age-standardised 5-year net survival for men (gray) and women (yellow) diagnosed with non-metastatic and metastatic melanoma of the skin dur
ing 2009–2014.
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Feijoo, JJ Real Cotto (Guayaquil Cancer Registry); J Castillo (Loja 
Cancer Registry); M Mendoza (Manabí Cancer Registry); W Tarupi 
(Quito Cancer Registry); France: B Bhakkan, J Deloumeaux (Registre 
des cancers de la Guadeloupe); C Joachim, J Macni (General Cancer 
Registry of Martinique); Mexico: R Carrillo, J Shalkow Klincovstein 
(Centro Nacional para la Salud de la Infancia y la Adolescencia); R 
Rivera Gomez (Registro Poblacional de Cancer Region Fronteriza Norte 
de Mexico Zona Tijuana); Peru: P Perez, E Poquioma (Lima Metropolitan 
Cancer Registry); Puerto Rico: G Tortolero-Luna, D Zavala (Puerto Rico 
Central Cancer Registry); Uruguay: R Alonso, E Barrios (Registro 
Nacional de Cáncer)

America (North)—Canada: A Eckstrand, L Shack (Alberta Cancer 
Registry); J Simkin, RR Woods (British Columbia Cancer Registry); S 
Fukumura, D Turner* (Manitoba Cancer Registry/CancerCare Man
itoba); E Kumar, B Zhang (New Brunswick Provincial Cancer Registry); 
JJ Dowden, GP Doyle (Newfoundland & Labrador Cancer Registry); N 
Saint-Jacques, G Walsh (Nova Scotia Cancer Registry); A Anam, P De 
(Ontario Cancer Registry); CA McClure, KA Phillips (Prince Edward Is
land Cancer Registry); C Bertrand, AV Ramanakumar (Registre 
Québécois du Cancer); L Davis, S Kozie (Saskatchewan Cancer Agency); 
USA: T Freeman, JT George (Alabama Statewide Cancer Registry); DK 
O′Brien (Alaska Cancer Registry); LM Collins, D Ramirez Aguilar 
(Arkansas Central Cancer Registry); L Almon (Metropolitan Atlanta 
Registry); S Kwong, C Morris (California State Cancer Registry); R 
Rycroft (Colorado Central Cancer Registry); L Gonsalves (Connecticut 
Tumor Registry); H Brown, B Cromartie (Delaware Cancer Registry); J 
Ruterbusch, AG Schwartz (Metropolitan Detroit Cancer Surveillance 
System); DJ Lee, GM Levin (Florida Cancer Data System); R Bayakly 
(Georgia Cancer Registry); KC Ward (Georgia Cancer Registry; Metro
politan Atlanta Registry); SL Gomez, M McKinley (Greater Bay Area 
Cancer Registry); A Monnereau (Cancer Registry of Greater California); 
J Davis, B Hernandez (Hawaii Tumor Registry); CJ Johnson, BM Mor
awski (Cancer Data Registry of Idaho); LP Ruppert (Indiana State Cancer 
Registry); S Bentler, ME Charlton (State Health Registry of Iowa); B 
Huang, TC Tucker* (Kentucky Cancer Registry); L Liu, KY Wojcik (Los 
Angeles Cancer Surveillance Program); MC Hsieh, XC Wu (Louisiana 
Tumor Registry); C Bancroft, K Boris (Maine Cancer Registry); ST 
Gershman, RC Knowlton (Massachusetts Cancer Registry); G Alverson 
(Michigan State Cancer Surveillance Program); J Desai, M Highsmith 
(Minnesota Cancer Reporting System); DB Rogers (Mississippi Cancer 
Registry); J Jackson-Thompson (Missouri Cancer Registry and Research 
Center); D Lemons, HJ Zimmerman (Montana Central Tumor Registry); 
M Hood, J Roberts-Johnson (Nebraska Cancer Registry); W Hammond, 
JR Rees (New Hampshire State Cancer Registry); LE Paddock, AM 
Stroup (New Jersey State Cancer Registry); C Key, C Wiggins (New 
Mexico Tumor Registry); TZ Insaf, B Qiao (New York State Cancer 
Registry); S Radhakrishnan, C Rao (North Carolina Central Cancer 
Registry); E Bunt, RM Slocumb (Ohio Cancer Incidence Surveillance 
System); M Carter (Oklahoma Central Cancer Registry); KG Aird, T 
Beran (Oregon State Cancer Registry); JJ Rubertone, SJ Slack (Penn
sylvania Cancer Registry); J Oh (Rhode Island Cancer Registry); TA 
Janes, SM Schwartz (Seattle Cancer Surveillance System); SC Chiodini, 
DM Hurley (South Carolina Central Cancer Registry); MA Whiteside 
(Tennessee Cancer Registry); KL Musonda, SL Pruitt (Texas Cancer 
Registry); KA Herget, MM Millar (Utah Cancer Registry); M Flaherty, J 
Kachajian (Vermont Cancer Registry); MB Keitheri Cheteri, P Migliore 
Santiago (Washington State Cancer Registry); SE Blankenship, JL Con
away (West Virginia Cancer Registry); J Link Reeve, LC Swander (Wis
consin Cancer Reporting System); J Espinoza (Wyoming Cancer 
Surveillance Program); ME O′Neil, HK Weir*, R Wilson (Centers for 
Disease Control and Prevention); A Mariotto (National Cancer Institute); 
C Rodriguez-Galindo* (St. Jude Children’s Research Hospital)

Asia—China: N Wang, L Yang (Beijing Cancer Registry); JS Chen, Y 
Zhou (Changle City Cancer Registry); YT He, GH Song (Cixian Cancer 
Registry); XP Gu (Dafeng County Center for Disease Control and Pre
vention); D Mei, HJ Mu (Dalian Centers for Disease Prevention and 

Control); HM Ge, TH Wu (Donghai County Center for Disease Prevention 
and Control); YY Li, DL Zhao (Feicheng County Cancer Registry); F Jin, 
JH Zhang (Ganyu Center for Disease Prevention and Control); FD Zhu 
(Guanyun Cancer Registry); Q Junhua, YL Yang (Haimen Cancer Reg
istry); CX Jiang (Haining City Cancer Registry); W Biao, J Wang (Jianhu 
Cancer Registry); QL Li (Jiashan County Cancer Registry); H Yi, X Zhou 
(Jintan Cancer Registry); J Dong, W Li (Lianyungang Center for Disease 
Prevention and Control); FX Fu, SZ Liu (Linzhou Cancer Registry); JG 
Chen, J Zhu (Qidong County Cancer Registry); YH Li, YQ Lu (Sihui 
Cancer Registry); M Fan, SQ Huang (Taixing Cancer Registry); GP Guo, 
H Zhaolai (Cancer Institute of Yangzhong City); K Wei (Zhongshan City 
Cancer Registry); WQ Chen*, W Wei*, H Zeng (The National Cancer 
Center); Cyprus: AV Demetriou (Cyprus Cancer Registry); Hong Kong: 
WK Mang, KC Ngan (Hong Kong Cancer Registry); India: AC Kataki, M 
Krishnatreya (Guwahati Cancer Registry); PA Jayalekshmi, P Sebastian 
(Karunagappally Cancer Registry); P Mathur* (National Centre for Dis
ease Informatics and Research, Indian Council of Medical Research); 
Iran: R Malekzadeh, G Roshandel (Golestan Population-based Cancer 
Registry); Israel: L Keinan-Boker, BG Silverman (Israel National Cancer 
Registry); Japan: H Ito, Y Koyanagi (Aichi Cancer Registry); M Sato, F 
Tobori (Akita Prefectural Cancer Registry); N Teramoto, N Yamashita 
(Ehime Prefectural Cancer Registry); M Hattori, Y Kaizaki (Fukui Cancer 
Registry); F Moki (Gunma Prefectural Cancer Registry); H Sugiyama, M 
Utada (Hiroshima Prefecture Cancer Registry); M Nishimura, K Yoshida 
(Hyogo Prefectural Cancer Registry); K Kurosawa, Y Nemoto (Ibaraki 
Prefectural Cancer Registry); H Narimatsu, K Watanabe (Kanagawa 
Cancer Registry); S Kanemura (Miyagi Prefectural Cancer Registry); M 
Kobayashi, M Naito (Niigata Prefecture Cancer Registry); I Miyashiro, K 
Nakata (Osaka Cancer Registry); D Mori, M Yoshitake (Saga Prefectural 
Cancer Registry); S Fujita, I Oki (Tochigi Prefectural Cancer Registry); N 
Fukushima, A Shibata (Yamagata Prefectural Cancer Registry); K Iwasa, 
C Ono (Yamanashi Cancer Registry); T Matsuda* (National Cancer 
Center); Jordan: O Nimri (Jordan National Cancer Registry); Korea: KW 
Jung, YJ Won (Korea Central Cancer Registry); Kuwait: E Alawadhi, A 
Elbasmi (Kuwait Cancer Registry); Malaysia: A Ab Manan (Malaysia 
National Cancer Registry); F Adam (Penang Cancer Registry); Mongolia: 
E Nansalmaa, U Tudev (Cancer Registry of Mongolia); C Ochir (Mon
golian National University of Medical Sciences); Qatar: A Abu Hmaidan, 
AM Al Khater (Qatar Cancer Registry); Singapore: M Cai, LL Foo 
(Singapore Cancer Registry); Taiwan: CJ Chiang, WC Lee (Taiwan 
Cancer Registry); Thailand: R Buasom, S Sangrajrang (Bangkok Cancer 
Registry); C Santong (Khon Kaen Cancer Registry); K Daoprasert, D 
Pongnikorn (Lampang Cancer Registry; Lamphun Cancer Registry); A 
Leklob, S Sangkitipaiboon (Lopburi Cancer Registry); SL Geater, H Sri
plung (Songkhla Cancer Registry); Turkey: O Ceylan, I Kög (Ankara 
Cancer Registry); G Aksoy, H Karakilinç (Antalya Cancer Registry); T 
Köse (Bursa Cancer Registry); T Gurbuz (Edirne Cancer Registry); FE 
Karaşahin, D Turhan (Erzurum Cancer Registry Center); N Karagöz, B 
Kurnali (Eskişehir Cancer Registry); S Eser, CI Yakut (Izmir Cancer 
Registry); M Altinisik, Y Cavusoglu (Samsun Cancer Registry); A 
Türkköylü, N Üçüncü (Trabzon Cancer Registry)

Europe—Austria: M Hackl (Austrian National Cancer Registry); 
Belarus: M Borisevich, T Savich (Belarus Childhood Cancer Sub
registry); Belgium: K Henau, L Van Eycken (Belgian Cancer Registry); 
Bulgaria: TY Atanasov, Z Valerianova (Bulgarian National Cancer 
Registry); Croatia: P Ivanko, M Šekerija (Croatian National Cancer 
Registry); Czech Republic: J Mužík, M Zvolský (The Institute of Health 
Information and Statistics of the Czech Republic); Denmark: SM Kønig, L 
Steinrud Mørch, H Storm* (Danish Cancer Society); Estonia: K Innos, M 
Mägi (Estonian Cancer Registry); Finland: S Heinävaara, K Seppä 
(Finnish Cancer Registry); France: J Jégu, M Velten (Bas-Rhin General 
Cancer Registry); E Cornet, X Troussard (Registre Régional des 
Hémopathies Malignes de Basse Normandie); AM Bouvier (Registre 
Bourguignon des Cancers Digestifs); AV Guizard (Registre Général des 
Tumeurs du Calvados); V Bouvier, G Launoy (Registre des Tumeurs 
Digestives du Calvados); S Dabakuyo Yonli, ML Poillot (Breast and 
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Gynecologic Cancer Registry of Côte d’Or France); A Guilloteau, M 
Maynadié (Hémopathies Malignes de Côte d′Or); L Vaconnet, AS Wor
onoff (Doubs General Cancer Registry); M Daoulas, M Robaszkiewicz 
(Finistère Cancer Registry); J Clavel, C Poulalhon (French National 
Registry of Childhood Hematopoietic Malignancies); E Desandes, B 
Lacour (National Registry of Childhood Solid Tumors); I Baldi (Gironde 
Registry of Primary Central Nervous System Tumors); B Amadeo, G 
Coureau (General Cancer Registry of Gironde Department); A Monner
eau, S Orazio (Registre des Hémopathies Malignes de la Gironde); M 
Audoin, TC D′Almeida (Registre Général des Cancers de Haute-Vienne); 
S Boyer, K Hammas (Haut-Rhin Cancer Registry); B Trétarre (Registre 
des Tumeurs de l′Hérault); M Colonna, P Delafosse (Registre du Cancer 
du Département de l′Isère); S Plouvier (Registre Général des Cancers de 
Lille et de sa Region); A Cowppli-Bony (Loire-Atlantique-Vendée Cancer 
Registry); F Molinié (Loire-Atlantique-Vendée Cancer Registry; French 
Network of Cancer Registries (FRANCIM)); S Bara (Manche Cancer 
Registry); O Ganry, B Lapôtre-Ledoux (Registre du Cancer de la Somme); 
L Daubisse-Marliac, S Lamy (Tarn Cancer Registry); N Bossard, Z Uhry 
(Hospices Civils de Lyon); Germany: R Stabenow, H Wilsdorf-Köhler 
(Common Cancer Registry of the Federal States); A Eberle, S Luttmann 
(Bremen Cancer Registry); F Peters, A Schultz (Hamburg Cancer Regis
try); J Kieschke, E Sirri (Epidemiological Cancer Registry of Lower 
Saxony); C Justenhoven, F Reinwald (Rhineland Palatinate Cancer 
Registry); B Holleczek (Saarland Cancer Registry); A Katalinic, R Pritz
kuleit (Schleswig-Holstein Cancer Registry); Gibraltar: RA Asquez, V 
Kumar (Gibraltar Cancer Registry); Greece: E Petridou (Nationwide 
Registry for Childhood Haematological Malignancies and Solid Tumors); 
Iceland: H Birgisson, EM Guðmundsdóttir (Icelandic Cancer Society); 
Ireland: M Kelly, DE Murray (National Cancer Registry Ireland); H 
Sundseth* (European Institute of Women’s Health); M Harney* (Uni
versity of Limerick); Italy: G Mazzoleni, F Vittadello (Registro Tumori 
Alto Adige); E Coviello, F Cuccaro (Registro Tumori Puglia – Sezione 
ASL BT); R Galasso (Registro Tumori di Basilicata); G Sampietro (Reg
istro Tumori di Bergamo); M Magoni (Registro Tumori Dell’ASL Di 
Brescia); A Ardizzone (Registro Tumori Brindisi); M Merola, MT Pesce 
(Caserta Cancer Registry); AM Ferrante Torrisi, RM Ragusa (Integrated 
Cancer Registry of Catania-Messina-Enna); AM Lavecchia, A Sutera 
Sardo (Registro Tumori Catanzaro); G Gola (Registro Tumori della 
Provincia di Como); P Ballotari, E Giacomazzi (Registro Tumori Cre
mona; Registro Tumori Mantova); S Ferretti (Registro Tumori della 
Provincia di Ferrara); L Dal Maso, D Serraino (Registro Tumori del Friuli 
Venezia Giulia); C Casella, A Puppo (Registro Tumori Regione Liguria); 
F Pannozzo (Registro Tumori della Provincia di Latina); A Melcarne, F 
Quarta (Registro Tumori Della Provincia Di Lecce Sezione RTP); F 
Gervasi, AG Russo (Registro Tumori Milano); G Carrozzi, C Cirilli 
(Registro Tumori della Provincia di Modena); L Cavalieri d′Oro, M 
Rognoni (Registro Tumori di Monza e Brianza); M Fusco, MF Vitale 
(Registro Tumori della ASL Napoli 3 Sud); M Usala (Nuoro Cancer 
Registry); R Cusimano, W Mazzucco (Registro Tumori di Palermo e 
Provincia); M Michiara, P Sgargi (Registro Tumori della Provincia di 
Parma); L Boschetti, S Marguati (Cancer Registry of the province of 
Pavia); G Chiaranda, P Seghini (Registro Tumori Piacenza); MM Maule, 
F Merletti (Piedmont Childhood Cancer Registry); G Cascone, E Spata 
(Ragusa and Caltanissetta Cancer Registry); P Mancuso, L Mangone 
(Registro Tumori Reggio Emilia); T Cassetti, R Sassatelli (Pancreas 
Tumor Registry of Reggio Emilia Province); F Falcini, R Vattiato (Reg
istro Tumori della Romagna); AL Caiazzo, R Cavallo (Registro Tumori 
Salerno); D Piras (Registro Tumori Nord Sardegna); F Bella, A Madeddu 
(Registro Tumori Siracusa); AC Fanetti, S Maspero (Registro Tumori 
della Provincia di Sondrio); S Carone, A Mincuzzi (Registro Tumori 
Taranto); G Candela, T Scuderi (Registro Tumori Trapani); MA Gentilini, 
R Rizzello (Registro Tumori Trento); E Migliore, L Richiardi (Piedmont 
Cancer Registry); A Caldarella, T Intrieri (Registro Tumori della Regione 
Toscana); F Bianconi (Registro Tumori Umbro di Popolazione); P Con
tiero, G Tagliabue (Registro Tumori Lombardia, Provincia di Varese); M 
Rugge, M Zorzi (Registro Tumori Veneto); S Beggiato, A Brustolin 

(Registro Tumori Della Provincia Di Viterbo); G Gatta (Fondazione 
IRCCS Istituto Nazionale dei Tumori); M Vicentini (Italian Association of 
Cancer Registries (AIRTUM)); R De Angelis (National Centre for 
Epidemiology); F Stracci (Italian Association of Cancer Registries 
(AIRTUM); Registro Tumori Umbro di Popolazione); Latvia: A Maurina, 
M Onǐsčuka (Latvian Cancer Registry); Liechtenstein: M Blum, M 
Mousavi (Liechtenstein); Lithuania: L Steponaviciene, I Vincerževskienė 
(Lithuanian Cancer Registry); Malta: MJ Azzopardi, N Calleja (Malta 
National Cancer Registry); Netherlands: S Siesling, O Visser 
(Netherlands Cancer Registry, IKNL); Norway: TB Johannesen, S 
Larønningen (The Cancer Registry of Norway); Poland: M Trojanowski 
(Wielkopolski Rejestr Nowotworów); P Macek (Świętokrzyski Rejestr 
Nowotworów); T Mierzwa (Kujawsko-Pomorski Rejestr Nowotworów); 
J Rachtan (Małopolski Rejestr Nowotworów); A Rosińska (Łódzki 
Rejestr Nowotworów); K Kępska (Dolnośląski Rejestr Nowotworów); B 
Kościańska (Lubelski Rejestr Nowotworów); K Barna (Lubuski Rejestr 
Nowotworów); U Sulkowska (Mazowiecki Rejestr Nowotworów); T 
Gebauer (Opolski Rejestr Nowotworów); JB Łapińska (Podlaski Rejestr 
Nowotworów); J Wójcik-Tomaszewska (Pomorski Rejestr Now
otworów); M Motnyk (Śląski Rejestr Nowotworów); A Patro (Podkar
parcki Rejestr Nowotworów); A Gos (Warmińsko-Mazurski Rejestr 
Nowotworów); K Sikorska (Zachodniopomorski Rejestr Nowotworów); 
M Bielska-Lasota (National Institute of Public Health, NIH); JA Did
kowska, U Wojciechowska (Polish National Cancer Registry); Portugal: 
G Forjaz de Lacerda, RA Rego (Registo Oncológico Regional dos Açores); 
B Carrito, A Pais (Registo Oncológico Regional do Centro); MJ Bento, J 
Rodrigues (Registo Oncológico Regional do Norte); A Lourenço, A 
Mayer-da-Silva (Registo Oncólogico Regional do Sul); Romania: D Coza, 
AI Todescu (Cancer Institute I. Chiricuta); Russia: MY Valkov 
(Arkhangelsk Regional Cancer Registry); L Gusenkova, O Lazarevich 
(Population Cancer Registry of the Republic of Karelia); O Prudnikova, 
DM Vjushkov (Omsk Regional Cancer Registry); A Egorova, A Orlov 
(Samara Cancer Regional Registry); LV Pikalova, LD Zhuikova (Popu
lation-Based Cancer Registry of Tomsk); Slovakia: J Adamcik, C Safaei 
Diba (National Cancer Registry of Slovakia); Slovenia: V Zadnik, T ̌Zagar 
(Slovenian Cancer Registry); A Peterle* (Ljubljana, Slovenia); Spain: M 
De-La-Cruz, A Lopez-de-Munain (Basque Country Cancer Registry); A 
Aleman, Á Torres Lana (Registro Poblacional de Cáncer de la Comuni
dad Autónoma de Canarias); RJ Chillarón, AIM Navarro (Registro de 
Cáncer de Cuenca); R Marcos-Gragera, M Puigdemont (Girona Cancer 
Registry); M Rodríguez-Barranco, MJ Sánchez Perez (Granada Cancer 
Registry); P Franch Sureda, M Ramos Montserrat (Mallorca Cancer 
Registry); MD Chirlaque López, A Sánchez Gil (Murcia Cancer Registry); 
E Ardanaz, M Guevara (Registro de Cáncer de Navarra, CIBERESP); A 
Cañete-Nieto, R Peris-Bonet (Spanish Registry of Childhood Tumours 
(RETI-SEHOP)); M Carulla, J Galceran (Tarragona Cancer Registry); F 
Almela, C Sabater (Comunitat Valenciana Childhood Cancer Registry); 
Sweden: S Khan, D Pettersson (Swedish Cancer Registry); P Dickman* 
(Karolinska Institutet, Stockholm); Switzerland: K Staehelin, B Struchen 
(Basel Cancer Registry); M Blum (East Switzerland Cancer Registry); Y 
Bergeron, BW A van der Linden (Registre Fribourgeois des Tumeurs); E 
Rapiti, R Schaffar (Geneva Cancer Registry); P Went (Cancer Registry 
Graubünden-Glarus); SM Mousavi (Cancer Registry Graubünden-Glarus; 
East Switzerland Cancer Registry); JL Bulliard, M Maspoli-Conconi 
(Registre Neuchâtelois et Jurassien des Tumeurs); CE Kuehni, G Som
mer (Childhood Cancer Registry); A Bordoni, L Ortelli (Registro Tumori 
Canton Ticino); A Chiolero, I Konzelmann (Registre Valaisan des 
Tumeurs); S Rohrmann, M Wanner (Cancer Registry Zürich and Zug); F 
Cavalli* (Institute of Oncology Research (IOR)); United Kingdom: J 
Broggio, S Stevens, C Stiller* (National Cancer Registration and Analysis 
Service England); D Bennett, D Fitzpatrick (Northern Ireland Cancer 
Registry); DS Morrison, G Stanner (Scottish Cancer Registry/Public 
Health Scotland); G Greene, DW Huws (Welsh Cancer Intelligence & 
Surveillance Unit); M Grayson* (Belfast, UK); H Rawcliffe* (Lancashire, 
UK); C Allemani*, MP Coleman*, V Di Carlo, F Girardi, M Matz, P 
Minicozzi, N Sanz, N Ssenyonga (London School of Hygiene & Tropical 
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Medicine); R Stephens* (Patient Advocate, Stevenage)
Oceania—Australia: E Chalker, M Smith (Australian Capital Terri

tory Cancer Registry); J Gugusheff, H You (NSW Cancer Registry); R 
Boyd, S Dugdale (Northern Territory of Australia Cancer Registry); J 
Moore, S Philpot (Queensland Cancer Registry); R Pfeiffer, H Thomas 
(South Australian Cancer Registry); J Roydhouse, B Silva Ragaini (Tas
manian Cancer Registry); SM Evans, L Te Marvelde (Victorian Cancer 
Registry); V Savietto, R Trevithick (Western Australian Cancer Registry); 
J Aitken* (Cancer Council Queensland); New Zealand: C Fowler, C 
Lewis (New Zealand Cancer Registry)

Appendix A. Supporting information

Supplementary data associated with this article can be found in the 
online version at doi:10.1016/j.ejca.2024.115213.
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