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Abstract

Objectives: Cutaneousnelanoma (CM) is one of the most aggressive forms of skin cdncer.
2008,CM was found to be the sixth most common cancer in theTlikK.aim of this review was

to systematically identify patients with advan€&d, limited tostage llicand stage IV disease

Methods: Literature searches were undertaken in the Cochrane Library, MEDLINE,
CINAHL and EMBASE between December 2010 and March 2@dhpages ofhe Office of
National StatisticsCancer Research Ughd the Welsl€ancer Intelligece and Surveillance Unit
were also scanned. A narrative synthesis was undertaken due to the heterogeneltded i

studies.

Results: Three observational studies were identified. One study was in East
Anglia, Englandwhile the remaining two were in &tand. Both studies in Scotland estimated
that 2% of all melanoma patients had advanCktiat the time of diagnosis. It was also noted
that, in East Anglia, the incidence of stage @ decreased from 0.42 to 0.13 per 100,000
population per year betweef91 and 2004. The review highlighted the challenges in identifying

patients with advancedM from available data.

Conclusions: This review highlighted the lack of, and the need for primary studies to
estimate the incidence aflvancedCM in the UK. Deining this subgroup of patients is important
for identifying patients for targeted treatment. We suggest that researchetrlearly define

this populationof patients in future studies.

Keywords: advanced, cutaneous melanoma, incidence, review, UK
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Introduction

Cutaneous melanomai), one of the most aggressive forms of skin canoesults from the
malignant transformation of the melasproducing cellgmelanocytes In 2008,CM was the sixth
most common cancer in the UK and the second most coroarmer in those aged between 15 and
34 yearq1] Projected trends suggest that the incidencEMfwill continue to increase for the next
decaddl1-3] Increagdincidence ofmelanoma has been linked with a greatgosure to ultraiolet
(UV) radiation[4] However, here is uncertainty regarding tharecise role of UV light in the
development of CM4-6] Data on the current trends of adveddCM will provide information for

preventive measures.

The presentation of CM is varied; lesions are often described on the batisicail features and
pathology. Occasionally, some patients may present with disseminated disbasg avitidentifiale
primary lesion- metastatic melanoma of unknown primary origin (MUPhe formation of new
blood vessels and/or lymphatic vessels, invasion of local tissues and thereéddesirculation of
melanoma cells through the lymphatic or vascular systemgs in CM progressiof] The extent

of CM spread igdetermined by clinical examination, pathologic diagnosis and microsstgmmg.
Currentstagingmethodsdescribed inthe 7" edition of the American Joint Committee on Cancer
(AJCC) staging criteria is based on the tumoodemetastasis (TNM) systefB] Accordingly, CM

may be classified asne of fivestages: stage 0, stage |, stage Il, stage Il and stage IV. Stage 0
denotes melanoma in situ or Rmvasive melanoma, which is characterised by tumour cells confined
to the epidermis. Stages | and Il refer to the early stages of the in@diwshile stge Il and stage

IV represent late stagekocal spread vidhe lymphatic system to the skin, subcutaneous tissue or
regional lymph nodes constitutes stage Ill disease (regional spwahin this category, patients
may present wittsatellite or intranst metastasegnonnodal spread]9] Satellite lesiongonstitute
tumour deposits within 5cm of the primary melanoma wheretmimsit metastases are subcutaneous

or cutaneous tumour cells between the primary lesion and regional lymph nodes.ir2itsem
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disease through the blood circulation to distal parts of the bodjytses stage IVCM (distant

spread).[8]t is estimated that approximatel$% to 25%of patients develop metastagéf)]

In the early stages of the disease, surgical resection of tmargritumourmay provide acure.
However, advancedCM is more refractory to current treatmeritecluding chemotherapy and
immunotherapy7] The need to develop newer and more effective therapies is esseatidhis
reason, informatio onthe proportion opatients with advance@M is crucialto assess thienpact of
these emerging technologies. Additionally, the revised glKdeline§ll] for managing CM

recommendhe recruitment of stage Ipatients in clinical trials of new treatments

The aim of the review was to systematically summarise the incidence and prevalen@oéddml

in the UK from available dataDefinition of advancedCM was restricted to patients witttage Ilic
(unresetable stage I) or stage IV melanomdased on the 7th edition of the AJCC staging
recommendations.[8for UK-specific information, data from repreentative population of patients

in England, Northern Ireland, Scotland and Wales were assessed.

Materialsand M ethods

Data sources and search strategies

Literature searches were conducted in the Cochrane Library, MEDLIGIEMuUlative Index to
Nursing andAllied Health Literature (CINAHL) Excerpta Medica (EMBASE) and Science Citation
Index (via Web of Sciencdjetween December 2010 and March 2011. Examination of proceedings,
abstracts and posters of conferences of dermatological societies (British Assoast
Dermatologists and British Society of Investigative Dermatology) wasertaidn. Reference lists of
reviews andncludedpapers were also examinegslupplementary searching includeanksearching

of relevant journalsand scanning ofvebpages of theOffice of National Statisti42], Cancer

Research UKL] and theWelsh Cancer Intelligence and Surveillance JT#{
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Free text and medical subject heading terms for advatibgdoutcomes (incidence and prevalence
rates) and terms related to UK were used in two independent searches that weraestipseq
combined. The first search (Search 1) combined terms for adv&iednd outcomes while the
second search (Search 2) combditerms forCM, outcomes and UK. This approach was helpful to
improve the sensitivity of the searches whilst simultaneously limitingdpéure of not#UK studies.
Searches were limited to studies published in the English dgegurhe search strategy ds&

MEDLINE is outlinedin the supplementary fildsr review

Eligibility criteria

Selection of studies was based on-gpecified criteria described earlier. Reports of conferences were
retrieved if they provided sufficient information to contributéada the review. NoiEnglish articles
were excludedAdditionally, sudies were also excluded if it was not possible to identify patients with
advanced_M or if studiesinvolved patients who were not resident in a geographically defined region

in the U.K.

Only studies reporting on a defined population of patients with clinically anddgitally confirmed
CM were includedPatients with distant metastases constituted stage IV disease; the characteristics of
stage lllc patients is summarised in Figar8] In the event of unclear staging criteria, judgment of

CM stage was based on clinical and pathological data provided by authors.
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Data extracion and synthesis

Data extraction was performed by one reviewer using a standardised form and cheelcedrficy

by a second reviewer. Disagreements were resolved by discussion. Data eximalieged
information on study design, location, staging mdthancidence or proportion of patients with
advancedCM. Included studies were assessed according to the Critical Appraisal SkiltarRnog
(CASP) checklist for observational studjéd] ltems were scored as ‘'yg¥); ‘no’ (N); unclear (U)

or not applicable (NA)Due to the heterogeneity of included studies, a narrative synthesis was

undertaken.

Results

Figure 2 shows a flow diagram study selection After excluding duplicates, there were 5,810
potentially reévant articles retrieved from the searches. Application of thepmeified inclusion
criteria resulted in the inclusion of 6 fulxt articles, relating to 3 studigs-17] One study was
published in four articles over different time periods from 1985 to 2007. The mostlyqueblished
article [16] was included in this review as it was an updated version of the three earlier
publicationg.18-20] Overall, the quality of included studies was considered to beodérate to low

risk of bias presented in the supplementary files for review).

Description of included studies

The review included 16,898 patients wittM over a study period from 19641 2004.No eligible
cohort or caseontrol study was identified. All included studies were csEsgional in designwo

[16, 17] were conducted in Scotland while ¢b&] was undertaken in East Anglia, England. No study
was identified that reported on advan€dd patients in Northern Ireland and Wales or on prevalence
rates. The characteristics of the included studies are shown in Talkteparting on patient
characteristics of all stages and advanC&tivaried between studieSample sizes ranged from 477

to 12,450[15-17] with the proportion of affected womexpproximatelytwice that of mer(61.4% -
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66.0% versus 34% - 38.6%)[16, 17] In one studjl7] affected men were slightly younger
(53.3+1.5 years) compared to women (55.3+1.0 yeamspther study[16] classified patients into
three age categoriéthose < 40 years;0459 years and 60 years or overjjraaterproportion of older

patients (‘ge> 60 years’ versus e <40 years’ = 43.2%:19.6% respeetiy) was represented in the

study. Sex distribution and mean ages were not reported for patientsemtiiaing study.[15]

Data Sources

Information on patients in included studies was obtained fimmEastrn Cancer Registration and
Information Centre (ECRIC) databa§5]; the Scottish Melanoma Group databds6]and the
Lothian Health Board’'s computerised hospitasimission list, the regional cancer registry and
diagnostic indicators of three regional pathological departniente Lothian and Borders region of

SouthEast Scotland17]

Data was obtaineftom the ECRIC database between 1991 and 2{I]. This database contained
records on patients from Norfolk, Suffolk and Cambridgeshire. Information held in thiteada was
obtainedfrom electronic and paper copies ddtipology reports as well as patients’ hospital notes
within the region. The authors, using the flow metf&id reported that completeness of registration
of cags was 96.2%. The flow method incorporates the probabilities of threeld¢ipemdent events

from which the proportion of patients missing, registered or lost can beataftul

The Scottish Melanoma Group databaseeatralised electronic database abfished in 197%olds
populationbased records of all newly diagnosed patients with invasive melanoma (ClalriR lew
more) in Scotland[16] Regular entriesvere obtained from pathological and clinical reds of
patients in both the NHS and private sectors. Details considered incisttdddical type of tumour,
tumour thickness, affected body site, and treatment. Completeness of casgtimyistthe database

during the study period was achieved bysschecking entries with information held in the Scottish
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Cancer Registryit must be noted that data in the Scottish Cancer Registry does not include tum
thickness. Reported information within the Scottish Melanoma Group datelaasseeported, by

authors, to be accurate for more than 95% of cHi&s.

Pondes and colleagugk/] reported on patients from the Lothian and Borders region of &agh
Scotland whresented between 1961 and 19B@fore the establishment of the Scottish Melanoma
Group databaseBesides, the abowmentioned sources of data used in this studiditianal
information was obtained by examining records from general practisionegional radiotherapy

and/or dermatology departments, regional cancer records and death testifica

Patients with advanced melanoma
Staging methods

Diagnosis and description of advanced melanomauwvesrtainn all the included studie&taging in

the Lewll study[15] was based on an abridged version of thedition of the TNM classification
system for malignant tumours. On the other hand, Mackie and colleague®degeging of CM

using an unspecified version of the AJCC critdd&] Pondes and colleagyé&%] used staging
recommendations proposed by the Melanoma Clinical Cooperative Group of the Néw Yor
Universty.[22] Patients were categorisedsige | (localised disease$tage ll(regional lymph node
disease) andtage lll(undefined in report). Regional node involvement was defined as metastases (1)
within 5 cm of the primary lesion (similar to satellite lesiqi8$)(2) between the primary lesion and
local glands (resembling-imansit metastasg8] and (3) locoregional nodal involvement. Metastases
to skeletal, visceral and subcutaneous tissues were described as distant mbtastasas not clear
whether these patients were those assignestage IlI'. The authors also reported thithagnosis of
cases involved, on some occasions, examination of available specimens to deteznhaveltiof
invasion, the depth of skin involvement as well as the mitotic activity of tuneist §umour cells

were stained with haematoxylin and ieostain or with trichrome stain.
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Incidence of advanced melanoma
Incidence datawere presented aBuropean agstandardised rates (EASRE)5], mean annual
percentage change (APC) of EA$ES] andthe mean annual incidenfE/] A summary of the

incidence of advanced melanoma in included studies are presented in Table 2.

Pondes and colleagy#2g] estimated annual incidence rates of melanonthe Lothian and Borders
region of SoutkEast Scotlandetween 1971976. Patients with carcinoma in situ (stage 0) were
excluded from the analysis in this studye reported rates ditbt include information collected from
1960 to 1970 as the robustness of related data was unceéttainll cases of CMM, the mean annual
incidence was 4.6 per 100,000 with a female preponderance. Of thecl@fedcase records, 385
patients had adequate information for possible staging of CMM. In these patiepttients (10.6%)
had ‘stage II' disease (defined as regional nodal involvement), while seventpdf2%) had 'stage

lII' disease (indefined) at the time of initial presentation. From tgort, it is unclear if these stages
correspond to current staging classifications. Therefore the number efliétagr IV patients could

not beestablishedrom the available data due to the limited information on the extent of nodal

involvement or distant spread.

For the duration of theevell study[15], the annual incidendEASR) of all stages oCM increased
from 9.39 cases per 100,000 population per year to 13.91 cases per 100,000 population s yea
represented an overall increase by 4.52 cases per 100,000 population per year. On thedpther han
incidence of stage IV cases fell from 0:@d23 cases per 100 000 population per year without a

significant change in the incidence of stage Ill cases (actual rates not repostad)éol|).

Mackie and othef46] describedhlie mearmAPC of EASR in Scotland for fear periods: 1972983,
1984-1988, 1989-1993, 1994-1998 and 1999-2003. Most patients were 60 yearsatrthe time of

diagnosis. Incidence rates of @M cases demonstrated a thfekd increase from 3.57 to 10.93 per
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100,000 population annually in men compared to an increase from 5.6 to 12.96 per 100,000/ year in
women. Furthermore, the numbers of diagnogelCC stage 3 and’ £ases at initial presentation
roseduring the study period. This translated irao2% (n=255/12,450) increase ihe population
studied.These results need to be interpreted with caution as patients weeeedioyether as ‘AJCC

stage 3 and stage 4'. The heterogeneity of stage Il patients in general mussidered as this

makes the proportion of stage llic patients in this study population intdetde.

Discussion
This review providesin overviewof the incidence of advance@M patients in the Ukbased or8
crosssectional studies two conducted in Scotland and one in East Anglia, EnglBstimates of

incidence of advanced CM in the review were problematic dimglistinctdefinitions.

Incidence of melanoma and advanced melanoma

Incidence rates for all stages @M increased over each study periods and showed a female
predominance. This has been observed in other stfa#e&&] According to Levell and o#rs[15]

the increase o€M was due to an increased number of patients with tumours less than 1.5mm thick
(thin melanomas)Mackie and colleagues also noted a similar tr¢§h@l. Besides increased exposure

to UV light, reasons for increasing trend<dM have also been explained by increased screening and
improved diagnostic procedurgXf] The annual incidence of stage GM in East Anglia however,
decreased during the study period 1991 to 2004, although the observed incidence staigss ibf

cases remained steady (actual data not repdft&HYhis may be indicative to early identification

and management of CM.
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Definition of advanced melanoma

Two studieq15, 16]used the AJCC staging system and the TNM classification, howevaatine

of reporting limited the usefulness of either method in identifying adva@éédoatients. In the
Pondes studjl7] patients with regional nodal disease were assignestage II' melanoma and it
was urtlear whether those withstage III’ melanoma had distant metastases according to current
staging classifications. Hence, the number of stage llic or IV patientsl catl be accurately
estimated from the available data due to the limited information on the ektedal involvement or

distant spread.

Presently, staging involves several investigative procedures includimical, histological,
biochemical and radiographic methdd3g, 28] The range of diagnostic optiongayresult in diverse
reportedrates. This concern is greater if tests differ significantly irsisieity and specificity within

and between studies. For instance, computerised tomography (CT) candetect27.7% of
metastases in patientsth stage 1l diseas9] Therefore, metastases detected in a study using only
X-rays may be lower compared to a study in which this test is combined witra@g. dcentification

of advancedCM using a restrictive or uncertain range of diagnostic procedures could lead to

unreliable findings.

Historically, there have been shifts in the significance of specific pstignfeaturesesulting in
revisions of the description &M stageg30] Differences in reported trends have been attributed to
changes in histological definitions and descriptions of patieittsCM.[31] There are good reasons
to believe that the less sophisticatbdgnostic workup for patientsduring the earlier study periods
and ambiguouslassification ofadvanced CMhreat@ the reliability of results of this reviewA
recent review of MUP by Kamposioras and colleagues[28], which included 4lesréind one
abstract spanning 1917 to 2009, highlighted the difference in MUP moeiden the basis of

diagnostic technique. Theuthors reported an incidence of MUP of 5.05% and 2.7% for before and
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after introduction of CT scans, respectively. It is of note that the-@d5sincidence of disseminated

CM is close to that observé€d%) inthe Mackie study[16]

Data sources

While centralised computerised databases and registries provide vital detadegthey mayfail to
accurately capture changes in diagnostic critdrimust be notedhat he completeness afancer
documentatin has been challenged. An evaluation in seven UK health districts highlighied &
miscoding of cases as well as an excessive registration ofstige’ melanomg82] Regular
updating of entries is, ¢efore, crucial. Perhapatchmentarea based studies, rather than registries

or databases, may provide more useful information for identifying speaifigroups of patients.

This review had some limitation©nly 3 relevant studies were included instihéview and these
involved different time frames, methods and populatioitsis possible thabther relevanstudies
were missed. RestrictirgdvancedCM patients to those with stage llic and M may have added
to challenges in identifying the poputat of interestFurthermoreinadequate or unclear description
of advancedCM patients mayonfound advance@M rates presenteldere There was a dearth of
epidemiologically appropriate studies relating to this subgroup of pati€oisributing studies
examined data in aestrictel region in the UK; therefore the reported estimdtage limited
generalisabiltylt may be argued that consulting specialist UK registers would be a betteatite
for the information this review set out to seek. Howevar extensive searches of relevant ywalges

demonstrated thahis informationwasnot easily accessible.

Over the last 4 decades, incidence rates of all stages of CM have been reportedri®ingge UK.
However available evidenceegarding the edemiology of advanced melanorigrestricted This

could be addressed via studies which are designed primarily to idemdifgulbgroup of patients.
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Addressing this knowledge gagill contribue information for examining trends and variations of
advancednelanoma across the regimimprove patient care.
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Tablesand Figures

Table 1: Summary of characteristics of included studies

Study reference Levell 200915] Mackie 200716] Pondes 19417]
Outcome of interest Incidence incidence incidence
Study design Retrospective crossectional study Prospective crossectional study Retrospective crossectional study
Study period 1991-2004 19792003 1961- 1976
Location East Anglia, England (including Norfolk, Scotland Lothians and Borders region of th
Suffolk, Cambridgeshire) southeast of Scotland (lat.
55°56 °N)
Data Source Eastern Cancer Registration and Scottish Melanoma Group Diagnostic indices of the three
Information Centre dabase database (2year report) pathology departments in the area
Electronic and paper copies of laboratory Regional cancer registry Lothian
reports Health Board's computerisedtlisf
hospital admissions
Patients' notes
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Study reference Levell 200915] Mackie 200716] Pondes 19417]
Regional radiotherapy and
dermatology department records
Sample size 3,971 12,450 47T
Males Number (%) not reported 4810(38.6) 162(34.0)
Mean age/years not reported not reported 53.3+1.5
Females Number (%) not reported 7640(61.4) 315(66.0)
Mean age/years not reported not reported 55.3+1.0

®Mean @ye with standard error (SE).

'Of the 477 patients in the study, case records were available for 404 pa8ént$ these case records had informatiord&ermining the clinical stage of the disease.
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Table2: Summary of incidence of advanced cutaneous melanoma in included studies

Study reference Levell 200915]

Mackie 200716]

Ponde 198117]

Criteria forCM diagnosis Condensed tumourode

metastasis (TNM) system'l5

American Joint Committee on

Cancer (AJCCO)[unspecified

Malignant Melanoma Clinical

Cooperaie Group

edition, abridged] edition]
Incidence rate of all Males 3.5710.93 3.2
CM: 9.39-13.91
Females 5.6-12.96 5.8

cases/100,000/year

Incidence of advanced cases/100,000/ye 0.130.42 (stage IV)

of CM

not reported

not reported

% of study not reported

population

2% stage Ill or IV

(n=255/12,450)

11% ‘stage 11" (n=41/385)

2% ‘stage lII*  (n=7/385)

Abbreviations: AJCC, American Joint Committee on CanCét; cutaneous malignant melanoma; n, number; THiMnmournodemetastasis

#AJCC classification is based on the TNM system.

! Percentage of patients presented here may indicate the prevalence of advamagteCtan incidencat the time the study was conducted.
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PEuropean agstandardised rates (EASRs) were reported for incidenEd/of
“During the study period of 1994004, the incidence rate dropped from 0423 per 100,000 population per year.

91t is not cleawhether patients classified agdge II'and‘stage III' correspond to current staging®M patients. Stage Il was defined in the report as regional node involvenfilet stage

11l was not defined.



Advar

Figure 1: Characteristics of stage@M

Abbreviaton: CMM, cutaneous malignant melanoma; T, tumour; N, node
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Figure 2: Flow diagram of study selection
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