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Abstract

Background CONCORD-3 highlighted wide disparities in population-based 5-year
net survival for cutaneous melanoma during 2000–2014. Clinical evidence sug-
gests marked international differences in the proportion of lethal acral and nodu-
lar subtypes of cutaneous melanoma.
Objectives We aimed to assess whether the differences in morphology may explain
global variation in survival.
Methods Patients with melanoma were grouped into the following seven morpho-
logical categories: malignant melanoma, not otherwise specified (International
Classification of Diseases for Oncology, third revision morphology code 8720),
superficial spreading melanoma (8743), lentigo maligna melanoma (8742),
nodular melanoma (8721), acral lentiginous melanoma (8744), desmoplastic
melanoma (8745) and other morphologies (8722–8723, 8726–8727, 8730,
8740–8741, 8746, 8761, 8770–8774, 8780). We estimated net survival using
the nonparametric Pohar Perme estimator, correcting for background mortality
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by single year of age, sex and calendar year in each country or region. All-ages
survival estimates were standardized using the International Cancer Survival Stan-
dard weights. We fitted a flexible parametric model to estimate the effect of mor-
phology on the hazard of death.
Results Worldwide, the proportion of nodular melanoma ranged between 7% and
13%. Acral lentiginous melanoma accounted for less than 2% of all registrations but
was more common in Asia (6%) and Central and South America (7%). Overall,
36% of tumours were classified as superficial spreading melanoma. During 2010–
2014, age-standardized 5-year net survival for superficial spreading melanoma was
95% or higher in Oceania, North America and most European countries, but was
only 71% in Taiwan. Survival for acral lentiginous melanoma ranged between 66%
and 95%. Nodular melanoma had the poorest prognosis in all countries. The multi-
variable analysis of data from registries with complete information on stage and
morphology found that sex, age and stage at diagnosis only partially explain the
higher risk of death for nodular and acral lentiginous subtypes.
Conclusions This study provides the broadest picture of distribution and
population-based survival trends for the main morphological subtypes of cuta-
neous melanoma in 59 countries. The poorer prognosis for nodular and acral
lentiginous melanomas, more frequent in Asia and Latin America, suggests the
need for health policies aimed at specific populations to improve awareness, early
diagnosis and access to treatment.

What is already known about this topic?

• The histopathological features of cutaneous melanoma vary markedly worldwide.

• The proportion of melanomas with the more aggressive acral lentiginous or nodular

histological subtypes is higher in populations with predominantly dark skin than in

populations with predominantly fair skin.

What does this study add?

• We aimed to assess the extent to which these differences in morphology may

explain international variation in survival when all histological subtypes are com-

bined.

• This study provides, for the first time, international comparisons of population-

based survival at 5 years for the main histological subtypes of melanoma for over

1.5 million adults diagnosed during 2000–2014.
• This study highlights the less favourable distribution of histological subtypes in Asia

and Central and South America, and the poorer prognosis for nodular and acral

lentiginous melanomas.

• We found that later stage at diagnosis does not fully explain the higher excess risk

of death for nodular and acral lentiginous melanoma compared with superficial

spreading melanoma.

The incidence of cutaneous melanoma has been rising steadily

in most white populations over the past 50 years.1,2 It is now

one of the 10 most common malignancies in Oceania, North

America and Europe, with age-standardized incidence rates in

the range of 7.0–36.6 per 100 000 person-years. By contrast,

melanoma is rare in populations of Asian and African origin,

where incidence rates are in the range of 0.4–3.0 per

100 000 person-years.3 The histopathological features of cuta-

neous melanoma vary markedly worldwide. The proportion of

melanomas with the more aggressive acral lentiginous or

nodular histological subtypes is higher in populations with

predominantly dark skin than in populations with predomi-

nantly fair skin.4,5

The third cycle of the CONCORD programme for the global

surveillance of cancer survival (CONCORD-3)6 highlighted

wide disparities in 5-year net survival from cutaneous mela-

noma, which was lower in Asian populations than in the rest

of the world. Age-standardized 5-year net survival for adults
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(15–99 years) diagnosed during the period 2010–2014 was

90% or higher in the USA, Australia, New Zealand and most

Nordic countries, but was 60% or lower in Ecuador, China,

Korea, Singapore and Taiwan.

Stage at diagnosis is recognized as the most important pre-

dictor of survival.7–10 Age at diagnosis is also a prognostic fac-

tor, and several studies have shown much higher survival for

younger patients.11–15 However, the prognostic role of mor-

phology in cutaneous melanoma is controversial. Traditionally,

melanomas of the skin have been classified into the following

three fairly well-defined subgroups, characterized by different

patterns of growth: superficial spreading and lentigo maligna

melanoma, which is characterized by a long period of superfi-

cial growth; nodular melanoma, which is more likely to pene-

trate into the deeper layers of the skin if not removed; and

acral lentiginous melanoma, which mostly develops on the

extremities but displays similar biological behaviour to that of

nodular melanoma.16 Despite the advent of high-resolution

genomics and other proposed approaches for the classification

of melanocytic tumours, the diagnosis of the different sub-

types should continue to be based on the pathologist’s inter-

pretation of the histology and how it fits into the World

Health Organization (WHO) Classification of Tumours, com-

monly known as the WHO ‘Blue Books’.17 However, the mor-

phological classification has not been considered useful for

prognostic purposes because of the commonly held view that

the clinical development of all melanomas is similar, whatever

the histological subtype, spreading horizontally within the epi-

dermis and then extending vertically into the dermis, and that

they converge in their biological behaviour once they metas-

tasize.18

In this study, we aimed to describe the histological distribu-

tion of cutaneous melanoma for adults diagnosed during

2000–2014 in the 59 countries that contributed data to

CONCORD-3 and to produce the first international compar-

ison of trends in population-based age-standardized 5-year net

survival by morphological subtype. We also aimed to examine

the role of morphological subtype in the prognosis of cuta-

neous melanoma.

Materials and methods

Anonymized individual tumour registrations for patients diag-

nosed during 2000–2014 with one of 18 cancers or groups of

malignancies, including melanoma, were provided for

CONCORD-3 by 322 population-based cancer registries in 71

countries worldwide (full details of the CONCORD Working

Group are provided in Appendix S1; see Supporting Informa-

tion). Patients were followed up for their vital status up to 31

December 2014. Data acquisition, ethical approval and data

quality control have been described elsewhere.6

We asked participating registries to submit all registrations

for malignant melanoma, regardless of anatomical site. Mela-

noma was defined by morphology codes in the range 8720–
8790 according to the International Classification of Diseases

for Oncology, third revision (ICD-O-3).19 We focused this

analysis of survival 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). Survival from melanomas arising in internal organs

and in the eye will be examined in a subsequent analysis. To

facilitate quality control and comparison of the intensity of

early diagnostic and screening activity, we requested all mela-

noma registrations, regardless of behaviour, whether benign

(behaviour code 0), uncertain (behaviour code 1), in situ (be-

haviour code 2) or invasive (behaviour code 3). However,

survival analyses included only primary invasive melanomas.

Records with incomplete data, or of tumours that were

benign, in situ, of uncertain behaviour, metastatic from another

organ, or unknown if primary or metastatic, or for patients

aged outside the range 15–99 years, were not included in sur-

vival analyses. We excluded tumours registered only on the

basis of a death certificate or discovered at autopsy, as the sur-

vival is unknown in these cases. We also excluded records for

which sex or vital status was unknown, and records with an

invalid date or sequence of dates were also omitted.

Patients were grouped according to the following seven mor-

phological categories using the ICD-O-3 classification: malig-

nant melanoma, not otherwise specified (NOS) (morphology

code 8720), superficial spreading melanoma (8743), lentigo

maligna melanoma (8742), nodular melanoma (8721), acral

lentiginous melanoma (8744), desmoplastic melanoma (8745)

and other morphologies (8722–8723, 8726–8727, 8730,

8740–8741, 8746, 8761, 8770–8774, 8780).
Patients were grouped according to calendar period of diag-

nosis, i.e. 2000–2004, 2005–2009 or 2010–2014. We exam-

ined time trends in the morphology distribution for each

country. We also estimated trends in age-standardized 5-year

net survival by country and morphology with the nonpara-

metric Pohar Perme estimator,20 using the STATA (StataCorp,

College Station, TX, USA) command stns.21 The cohort

approach was used for patients diagnosed during the periods

2000–2004 and 2005–2009 because these patients had all

been followed up for at least 5 years. We used the period

approach22 to estimate survival for patients diagnosed during

2010–2014 because 5-year follow-up for vital status was not

available for all patients up to 31 December 2014.

To control for wide differences in background mortality

based on geographical area, sex, 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, calendar year

and, where possible, by race/ethnicity (Israel, Singapore, USA,

Australian Northern Territory and New Zealand).

We estimated 5-year net survival by morphology in each of

five age groups (15–44 years, 45–54 years, 55–64 years, 65–
74 years and 75–99 years). We obtained age-standardized

estimates for all age groups combined using the International

Cancer Survival Standard type 2 weights for the five age

groups (0.28, 0.17, 0.21, 0.20 and 0.14).23 We did not esti-

mate survival if fewer than 10 patients were available for anal-

ysis in a given combination of morphological subtype and

calendar period. If 10–49 patients were available for a given
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calendar period, we only estimated survival for all ages com-

bined. If 50 or more patients were diagnosed during the peri-

ods 2000–2004 and 2005–2009, we attempted survival

estimation for each age group in each calendar period. For

2010–2014, we estimated net survival using the period

approach, including in the analyses all patients diagnosed dur-

ing the 5-year period from 2010 to 2014, plus those diag-

nosed before 2010 who were still alive at the beginning of

2010. Therefore, for the period 2010–2014 the threshold of

50 or more patients required to attempt age-standardization

applies to the combined cohort of patients. If a single age-

specific estimate could not be obtained, we merged the data

for adjacent age groups and assigned the combined estimate

to both age groups before standardization for age. If two or

more age-specific estimates could not be obtained, we

reported only the unstandardized estimate for all ages com-

bined. The pooled estimates for countries with more than one

registry do not include data from registries for which the esti-

mates were less reliable. Less reliable estimates are shown with

a footnote in Tables 1–3 when such estimates were the only

available information from a given country or territory (see

footnote in Tables 1–3 for the definition of less reliable esti-

mates). Here, we comment only on reliable, age-standardized

survival estimates. Continental regions were defined using the

United Nations Geoscheme.24

To estimate the effect of morphology on the hazard of

death owing to melanoma, we fitted a flexible parametric

model on the log cumulative hazard scale, using stpm225 in

STATA. We restricted this analysis to registries where at least

65% of registrations had a specific morphology code, i.e. not

malignant melanoma, NOS. Among these registries, we further

selected those for which data on stage were available for at

least 75% of registrations using one of the following classifica-

tions: Union for International Control Tumour–Node–Metasta-

sis staging system, 7th edition,26 Condensed TNM27 or

Surveillance Epidemiology and End Results Summary Stage

2000.28 Using this constraint, we were able to include data

from one regional cancer registry in Germany (Lower Sax-

ony), two registries in Spain (Basque Country and Granada)

and the Norwegian national cancer registry.

For each country, we first fitted a model with only mor-

phology as a covariable (model 1). We then included, as addi-

tional covariables, sex, a restricted cubic spline for the effect

of age at diagnosis (four degrees of freedom) and stage at

diagnosis (metastatic vs. nonmetastatic) (model 2). We

excluded patients for whom stage at diagnosis was unknown

(complete case analysis).

Results

We obtained data from 284 registries in 59 countries for

2 303 095 adults who were diagnosed with melanoma during

2000–2014 (Table 4). Of these patients, 49% were diagnosed

in North America, 37% in Europe, 12% in Oceania, and only

2% in Asia and less than 1% in both Africa and in Central and

South America.

A total of 637 957 patients (28%) who were diagnosed

with an in situ tumour were excluded from survival analysis,

which ranged from 11% in Central and South America to

35% in North America. The proportion of in situ melanoma

was 20% or higher in 10 countries (Table 4), which suggests

that the approach to early diagnosis in these countries was

highly effective. We excluded a further 78 587 patients for

other reasons (see footnote in Table 4). The proportion of

melanomas of benign or uncertain behaviour was particularly

high in Norway (22%), highlighting the intensive monitor-

ing activity for atypical naevi and premalignant lesions in this

country.

Of the 1 586 551 eligible patients, we further excluded

7139 patients (0.5%) who were diagnosed only on the basis

of a death certificate or where melanoma was discovered at

autopsy, and 930 patients (less than 0.1%) were excluded for

other reasons. Finally, 1 578 482 patients diagnosed with a

primary invasive melanoma of the skin were available for sur-

vival analysis (99.5% of those eligible). More than 99% of

these tumours were microscopically confirmed, either cytolog-

ically or histologically.

About 42% of the tumours were registered as malignant

melanoma, NOS. The proportion of such tumours was gener-

ally high in countries in Asia (76%), Central and South Amer-

ica (63%), North America (51%) and Africa (46%) and much

lower in Oceania (33%). In Europe, the proportion of mela-

nomas with a nonspecific morphology was higher in Eastern

European countries (57%) than in Southern (37%), Northern

(32%) and Western European countries (27%). The propor-

tion of melanomas diagnosed with a nonspecific morphology

fell substantially in Australia (from 40% in 2000–2004 to

26% in 2010–2014), Denmark (from 42% to 11%), Iceland

(from 36% to 18%), Italy (from 32% to 19%), Lithuania

(from 85% to 35%), Portugal (from 70% to 35%) and the

UK (from 39% to 23%) (Table S1; see Supporting Informa-

tion).

Overall, superficial spreading melanoma was the second

most common histological subtype (36% of all cases). It

accounted for more than half of the patients in Denmark,

France, Iceland, the Netherlands, Norway, Sweden and

Switzerland (Figure 1). Nodular melanoma accounted for 7%

of all cases in North America and Asia, 9% in Oceania and

13% in Central and South America. In Europe, 12% of the

cases were registered as nodular melanoma, with higher pro-

portions in the Czech Republic, Ireland, Norway, Romania,

Slovakia and Sweden. About 6% of adults were diagnosed with

lentigo maligna melanoma, ranging from 2% in Asia to 8% in

Oceania. Acral lentiginous melanoma was very rare in North

America, Europe and Oceania (less than 2% of all cases) but

the proportion was higher in Central and South America

(more than 10% in Colombia, Costa Rica, Guadeloupe and

Martinique) and Asia (more than 10% in Korea, Singapore

and Taiwan). Less than 1% of the patients were diagnosed

with desmoplastic melanoma. The proportion of patients diag-

nosed with other morphological subtypes was higher than

20% in Estonia, Italy and Latvia.
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Malignant melanoma, not otherwise specified

Age-standardized 5-year net survival varied widely between

world regions (Tables 1–3). It was in the range of 85–89% in

Oceania and North America during 2010–2014. It was higher
than 80% in all Western European countries and ranged from

54% to 79% in Eastern Europe. In Central and South America,

age-standardized 5-year net survival ranged from 57% in

Ecuador to 76% in Costa Rica and Puerto Rico. The 5-year

survival was lower than 70% in all countries in the Asia

region except Israel (88%), and was as low as 47% in Taiwan.

The 5-year survival increased between 2000–2004 and

2010–2014 by 10% or more in China (from 36% to 48%),

Bulgaria (from 52% to 62%), Croatia (from 66% to 77%) and

Estonia (from 71% to 83%).

Superficial spreading melanoma

Age-standardized 5-year net survival for patients diagnosed

during 2010–2014 was 90% or higher in North America,

Oceania and almost all European countries; survival was lower

than 90% in only Slovakia, Poland, Lithuania, Portugal and

Bulgaria. In the Asia region, survival ranged from 71% in Tai-

wan to 98% in Israel (Figure 2).

Lentigo maligna melanoma

The lentigo maligna melanoma subtype had the most favour-

able prognosis; age-standardized 5-year net survival was close

to 100% in North America, Australia and most European

countries. Estimates were not available for most countries in

Central and South America and Asia because of the small num-

bers of patients diagnosed with this specific subtype.

Nodular melanoma

The prognosis for nodular melanoma was the poorest in all

continents. Age-standardized 5-year net survival for patients

diagnosed during 2010–2014 reached 72% in Canada and the

USA, 77% in New Zealand and 80% in Australia. In Central

and South America, it ranged from 58% in Costa Rica to 72%

in Argentina, and in Europe, it ranged from 58% in Poland to

80% in Ireland. Survival improved dramatically in Bulgaria

(from 46% in 2000–2004 to 64% in 2010–2014) and in Por-

tugal (from 59% to 76%).

Acral lentiginous melanoma

The 5-year net survival for adults diagnosed during 2010–
2014 was in the range of 77–82% in North America and

Oceania and 70–95% in Europe. Most of the estimates for

countries in Asia and Central and South America were not

age-standardized because of the small numbers of patients

available for survival analysis.

The 5-year net survival for adults diagnosed with desmo-

plastic melanoma during 2010–2014 ranged between 76%

and 91%. Estimates were not available for Central and South

America or for most countries in Asia because of the small

numbers of patients available for analysis.

With the excess hazard of death for patients with superficial

spreading melanoma taken as the reference category, the

excess hazard ratio for patients diagnosed with nodular mela-

noma was 21.8 [95% confidence interval (CI) 14.7–32.3] in

Germany, 12.1 (95% CI 8.1–18.1) in Spain and 6.7 (95% CI

5.7–7.9) in Norway (Table 5). The excess hazard ratios were

lower after controlling for sex, age and stage at diagnosis, but

the excess hazard of death for patients with nodular melanoma

was still 13.5 (95% CI 9.6–18.9) times higher in Germany,

6.7 (95% CI 4.8–9.3) times higher in Spain and 4.1 (95% CI

3.6–4.8) times higher in Norway, than for patients in the

same country diagnosed with superficial spreading melanoma.

The excess hazard ratio for patients diagnosed with acral

lentiginous melanoma vs. superficial spreading melanoma was

15.2 (95% CI 9.0–25.5), 9.0 (95% CI 5.2–15.5) and 1.7

(95% CI 0.5–5.1) in Germany, Spain and Norway, respec-

tively. After controlling for sex, age and stage at diagnosis, the

excess hazard of death for patients with acral lentiginous mel-

anoma was still 10.8-fold (95% CI 6.8–17.1) higher in Ger-

many, fivefold (95% CI 3.1–8.1) higher in Spain and 2.2-fold

(95% CI 1.0–4.9) higher in Norway, than for patients diag-

nosed with superficial spreading melanoma.

Discussion

This study of over 1.5 million adults diagnosed with cuta-

neous melanoma worldwide during 2000–2014 highlights

wide international differences in the distribution of histologi-

cal subtypes and differences in survival by subtype. For all

countries investigated, the prognosis is poorest for nodular

and acral lentiginous melanoma.

The prognostic role of the morphology of cutaneous mela-

nomas is controversial. Clinical guidelines indicate that stage

at diagnosis is the most important prognostic factor. The

prevalent idea is that melanomas of different morphologies

converge in their biological behaviour once they metastasize,29

so the recommended treatment options do not differ between

morphological subtypes at a given stage at diagnosis. Further-

more, clinical guidelines indicate that the histological subtype

is only an optional item for inclusion in pathology reports.30

This probably explains why the primary histological subtypes

of melanoma are often poorly specified, if at all, in pathology

reports.11,14 This in turn determines the high proportion of

melanomas that are coded as ‘malignant melanoma, not other-

wise specified (NOS)’ in cancer registry data.13 In this global

study, 43% of melanomas were registered as malignant mela-

noma, NOS. The proportion varied widely, and was higher in

Asia, Central and South America, and Eastern Europe, as has

been shown elsewhere.13,31 However, our study demonstrates

that the proportion of melanomas with poorly specified mor-

phology has fallen in most countries over the last 15 years,

which suggests that there have been improvements in patho-

logical practice.32
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* Data with 100% coverage of the national population
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Figure 2 Age-standardized 5-year net survival for patients diagnosed with cutaneous melanoma during 2010–2014 by continent, country and

morphology group
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Overall, superficial spreading melanoma was the most fre-

quent of the specific morphologies, and the proportion of this

morphological subtype has been increasing over time. This

subtype is generally associated with an excellent prognosis in

Europe, North America and Oceania, as has been shown in

previous studies.13,14,29,33 Several international studies have

shown an increasing incidence of thinner melanomas (1 mm

or less)15,34–40 as a result of raised public awareness and ear-

lier detection, especially for superficial spreading melanomas.

The result is an increasing number of people with melanoma

who are less likely to die as a result of their tumours. This

phenomenon may help to explain the improvement in the

already high 5-year net survival for superficial spreading mela-

noma.

Acral lentiginous melanoma accounted for less than 1% of

the patients in Europe, North America and Oceania, but

almost 6% of the patients in Asia and 7% in Central and South

America. Very few studies have focused on survival from cuta-

neous melanoma in Asia and Central and South America, per-

haps because the overall incidence is much lower than in

fairer-skinned populations. In Singapore, acral lentiginous

melanoma accounted for 16% of all cases diagnosed during

2008–2017.41 In a study of 915 patients diagnosed with mel-

anoma during 1997–2011 in Brazil, the acral subtype

accounted for 7% of all cases and the 5-year cause-specific

survival for this subtype was much lower (51%) than for

superficial spreading melanoma (82%).42 A study of 142

patients in China confirmed the poor prognosis for patients

with acral lentiginous melanoma; the 5-year cause-specific

survival was 53%.43 By contrast, an analysis of 252 patients

diagnosed in a single institution in Japan during 2001–2014
showed no difference between 5-year survival for acral and

nonacral lentiginous subtypes (59% vs. 62% in men and 71%

vs. 85% in women);44 however, the numbers of patients were

too small to derive definitive conclusions.

Our study found that age-standardized 5-year net survival

for acral lentiginous melanoma was generally lower than for

other morphological subtypes, with the only exception of

nodular melanoma, and was in the range of 66–95% globally.

The poorer prognosis for acral lentiginous melanoma, which

usually develops on the palms, the sole of the foot or under-

neath the nails, is commonly ascribed to delayed diagnosis

because these areas are not routinely examined by patients or

primary care physicians.45 Moreover, the proportion of the

acral subtype is higher in black patients than in white

patients;46 but because the risk of melanoma in black popula-

tions is perceived to be low, the lack of secondary prevention

is also considered a major cause of late diagnosis.47,48

Nodular melanoma had the poorest prognosis in all coun-

tries, as has been reported elsewhere.49–51 In a study published

over 40 years ago, a multivariable analysis of 339 patients diag-

nosed in a single institution in the USA during 1960–1977
found that the increased risk associated with nodular histology

was confounded by an increase in thickness and ulceration; in

other words, the higher risk of death was due to more advanced

stage at diagnosis, and was not intrinsic to the morphologicalT
ab
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subtype.52 On the basis of this conclusion from a small study,

the American Joint Committee on Cancer did not include histo-

logical subtype in the cutaneous melanoma staging system

because it was not considered to be a significant prognostic fac-

tor.53 However, 30 years later, a very large population-based

study of 118 508 patients diagnosed in the USA with superficial

spreading or nodular melanoma during 1973–2012 showed

that morphology is in fact an independent predictor of sur-

vival.29 After controlling for thickness, ulceration, mitotic index

and stage at diagnosis, nodular subtype remained an indepen-

dent risk factor for death from melanoma (hazard ratio 1.55,

95% CI 1.41–1.70). Another population-based study of 82 901

patients diagnosed in Germany during 1997–2013 showed that

differences in 5-year survival by histological subtype were

“only” partially explained by tumour size.54

Our population-based study confirms these findings. The

multivariable analysis of data from four population-based reg-

istries with complete information on stage and morphology

highlights a much higher excess risk of death for nodular or

acral lentiginous melanoma than for superficial spreading mel-

anoma, after controlling for major confounders. Sex, age and

stage at diagnosis only partially explain the higher risk of

death for nodular and acral lentiginous subtypes. The different

magnitude of the excess hazard ratios in Germany, Spain and

Norway may be due to the low baseline hazard for superficial

spreading melanoma in Germany, where national skin cancer

screening for people aged 35 years or more who have health

insurance was introduced in 2008. This may have improved

early detection of the generally slow-growing, less aggressive

superficial spreading melanomas.54

Our study has also shown that while 5-year survival from cuta-

neous melanoma in Eastern Europe has been increasing in recent

years, survival continues to lag behind the rest of Europe for each

morphological subtype of melanoma. A study of seven common

malignancies diagnosed in Europe during 2000–2007 found that

late stage at diagnosis alone did not explain the lower survival for

melanoma of the skin in Eastern Europe.55 In the current study,

data on stage at diagnosis in Eastern European countries were

available only for Russia and Slovakia, where the proportion of

metastatic disease (6% and 7%) was higher than in Norway (2%)

and Denmark (3%) (data not shown). More detailed information

on morphology would have helped in the investigation of the

reasons for the persistent gap in survival.

The major limitation of our study was the high proportion of

melanomas registered with poorly specified morphology, as this

meant that the interpretation of net survival estimates for melano-

mas with specific morphological subtypes in all countries was

limited. Information on stage at diagnosis was also limited; com-

plete data could have contributed to the disentangling of the

prognostic role of morphology at an international level. Addition-

ally, we were not able to control for surgical margins, which are

a relevant prognostic factor, as these data were not available.

Our study is the largest analysis to date of survival from cuta-

neous melanoma. It provides, for the first time, international

comparisons of population-based survival for the main histologi-

cal subtypes of melanoma from more than 50 countries. The

higher frequency and poorer survival of nodular and acral lentigi-

nous melanomas in Asia and in Central and South America sug-

gest the need for health policies in these populations that are

designed to improve public awareness, and especially to facilitate

earlier diagnosis and prompt access to optimal treatment.
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