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ABSTRACT

Background. Cutaneous melanoma is steadily increasing
worldwide. The new AJCC 8th edition was recently laun-
ched and introduced several changes in melanoma staging,
particularly for stage III. We conducted a population-based
registry study with the purpose to evaluate the impact and
prognostic accuracy of the new classification in Sweden.
Methods. Consecutive patients diagnosed with stage III
melanoma between January 2005 and September 2017
were identified by the Swedish Melanoma Registry (SMR)
and included for analyses. Patients with multiple primary
melanomas were excluded. Patients were classified
according to the AJCC 7th as well as the 8th edition.
Melanoma-specific survival (MSS) was retrieved from the
Swedish Cause of Death Registry.

Results. A total of 2067 eligible patients were identified
from the SMR; 1150 patients (57%) changed stage III
subgroup when reclassified according to the AJCC 8th
edition. The median 5- and 10-year MSS for the whole
cohort of stage III melanoma patients was 59% and 51%
respectively. The MSS for substage IIIA, B, and C were all
improved when patients were reclassified by using to the
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AJCC 8th edition. The newly defined substage IIID had the
worst prognosis with a 10-year MSS of 16%.
Conclusions. A high proportion of patients diagnosed with
stage III melanoma in Sweden between 2005 and 2017 was
restaged to another subgroup, when they were reclassified
according to the AJCC 8th of staging manual. We estab-
lished an improved MSS for all substages compared with
the former AJCC 7th edition. This may have implications
on decisions about adjuvant treatment.

The incidence of cutaneous malignant melanoma is
steadily increasing in most countries with fair-skin popu-
lations. In several countries, the increase has been reported
as up to 5% annually.'” In Sweden, melanoma incidence
has reached 40 cases per 100,000 people per year and is the
fiftth most common cancer with approximately 4000 new
invasive melanomas diagnosed in 2017.> The majority of
patients are diagnosed with thin melanomas (< 1 mm),
generally having a very favourable prognosis.>™ With
increasing Breslow thickness, the risk of being diagnosed
with stage III disease increases. According to the American
Joint Committee on Cancer (AJCC) staging manual,
patients with satellite metastasis (including microsatellites
within the primary melanoma), in-transit metastasis, and/or
regional lymph node disease are classified as stage III
melanoma. The majority of patients diagnosed with
regional lymph node metastasis have occult disease, i.e., a
positive sentinel lymph node (SLN). The overall risk of a
positive sentinel lymph node is approximately 20% and the


http://crossmark.crossref.org/dialog/?doi=10.1245/s10434-019-07448-y&amp;domain=pdf
https://doi.org/10.1245/s10434-019-07448-y

2840

K. Isaksson et al.

risk of node positivity increases with increasing Breslow
thickness.'®™'? AJCC melanoma staging system further
classifies patients with stage III disease into different
subgroups according to prognosis. Recently the AJCC 7th
edition was replaced with the 8th edition, and the number
of subgroups were revised from three (A—C) to four (A-D)
groups.®'? Indeed, in the revised 8th edition stage III
classification was modified implementing changes in T and
N classification, which impact staging, leading to possible
substage migration. The changes for the T status include: a
redefinition of T1a and T1b melanoma and also a reduction
in decimals from two to one in reporting Breslow thickness
defining the T status, and T1 subclassification no longer
depends on mitotic rate. Regarding the N status non-nodal
regional disease, including microsatellites, satellites, and
in-transit cutaneous metastases, is more formally stratified
by N category according to the number of tumor-involved
lymph nodes.®

During the last years, new, effective systemic treatments
have been introduced and are available and approved for
advanced unresectable stage III disease and for stage IV
patients. In the past decade, three checkpoint inhibitors
(ICIs) have been established for use in advanced mela-
noma, i.e., the CTLA-4 inhibitor ipilimumab and the PD-1
inhibitors nivolumab and pembrolizumab, respectively. In
addition, there are targeted therapies (BRAF/MEK inhibi-
tors) available as a treatment for patients with BRAF-
mutated melanomas. Taken together, these medical thera-
pies have remarkably changed the prognosis for these
patient groups. Recently, several trials have shown a
relapse free survival benefit of systemic treatment in stage
III melanoma, leading to a change in the therapeutic
approach of radically operated stage III patients, with
approval and implementation of adjuvant treatment in
many countries including Sweden.'*'® However, all of
these adjuvant trials were performed using the former
AJCC Tth edition for stage classification. According to the
most recent AJCC 8th edition, the 5-year melanoma-
specific survival (MSS) for stage IIIA-C is significantly
improved compared with the 5-year MSS in the 7th edition.
This study was designed to perform a population-based
validation of stage III classification according to the AJCC
8th edition classification by assessing survival differentia-
tion observed in the 7th and 8th editions and melanoma-
specific survival.

PATIENTS AND METHODS

Patients diagnosed with stage III cutaneous malignant
melanoma classified according to either the AJCC 7th or
AJCC 8th edition, between January 1, 2005 and September
30, 2017, were retrospectively retrieved from the

population-based and prospectively collected database
Swedish Melanoma Registry (SMR). All changes per-
formed in the AJCC 8th edition concerning stage III
definitions were respected when reclassifying the individ-
ual patients. For exact substage classification according to
the different editions, we kindly refer to AJCC 7th and
AJCC 8th edition of Melanoma Staging Manuals, respec-
tively. Patients with multiple melanomas were excluded
from the study. Age, sex, localisation of primary tumor,
histologic subtype, Breslow thickness, ulceration, and
mitoses were collected for all patients. Patients were fol-
lowed up until December 31, 2017, and the melanoma-
specific survival (MSS) was calculated using the Swedish
Cause of Death Registry.

Statistical Analysis

Survival and 95% confidence intervals were estimated
using the Kaplan—-Meier method. The log-rank test was
performed to compare survival curves according to the
AJCC 7th and AJCC 8th editions. A two-tailed p value of
< 0.05 was considered statistically significant. All analy-
ses were performed using IBM SPSS statistic version 22.0
(IBM Corp., Armonk, NY) and R version 3.3.1 (The R
Foundation for Statistical Computing).

RESULTS

A total of 2067 patients with cutaneous melanoma were
eligible and included in the study. Median age at diagnosis
was 65 years, and the majority were male (59%). The
median Breslow thickness was 3.1 mm, and ulceration was
present in 51% of the primary melanomas. The trunk and
extremities were the most frequent localisations of the
primary melanoma, and superficial spreading melanoma
and nodular melanoma were the dominating histologic
subtypes (Table 1). Stage IIIB was the most common
substage (40%) when the AJCC 7th edition was used and
IIIC the most common substage (55%) when the patients
were classified according to the AJCC 8th edition. A total
of 1150 patients (57%) changed stage III subgroup when
reclassified from the AJCC 7th to the AJCC 8th edition.
Thirty-eight percent of patients classified as stage IIIA
according to the AJCC 7th edition were reclassified as
stage I1IB according to the AJCC 8th edition, whereas 18%
were upstaged to IIIC when reclassified. Seventy-nine
percent of the patients classified as IIIB according to the
AJCC 7th edition were reclassified to another substage
when the AJCC 8th edition was used, the majority (73%)
being upstaged to stage IIIC. Finally, in IIIC according to
the AJCC 7th edition 28% of the patients changed substage
whereof 13% were classified as the new IIID substage
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TABLE 1 Patient and primary melanoma characteristics

Parameter Number (%) Median (IQR)
Total 2067
Sex
Female 849 (41)
Male 1218 (59)
Age 65 (51-74)
Breslow (mm) 3.1 (1.9-5.0)
<1 120 (6)
1-2 483 (23)
2-4 693 (34)
>4 761 (37)
Unknown 10 (0)
Ulceration
Yes 1062 (51)
No 972 (47)
Missing 33 (2)
Mitoses
Yes 1254 (61)
No 112 (5)
Missing 701 (34)
Localisation (primary)
Head and neck 172 (8)
Extremity 946 (46)
Trunk 941 (46)
Missing/unknown 8 (0)
Histologic subtype
SSM 856 (41)
NM 838 (41)
LMM 32 (2)
ALM 66 (3)
Missing/unknown 243 (12)
N status
SLNB performed 1606 (78)
SLN+ (occult) 1519 (73)
Clinical lymph nodes 546 (26)
Matted lymph nodes 30 (1.5)
Intransit/satellites 204 (10)

SSM superficial spreading melanoma, NM nodular melanoma, LMM
lentigo maligna melanoma, ALM acral lentiginous melanoma, SLNB
sentinel lymph node biopsy, SLN sentinel lymph node

according to the AJCC 8th edition (Table 2; Fig. 1). The
median 5- and 10-year MSS for the whole cohort with
stage III melanoma, regardless of classification edition
used, was 59% and 51% respectively. The survival rates for
substage IIIA, B, and C were all improved when patients
were reclassified according to the AJCC 8th edition. When
analysing the difference between the two staging systems,

stage IIIA in the AJCC 8th edition had a significantly better
MSS with a 5-year and 10-year MSS of 87% and 80%
respectively compared with 77% and 66% respectively
according to the AJCC 7th edition. The 5- and 10-year
MSS for subgroup IIIB improved from 60% and 50%
respectively to 69% and 55% respectively when staging
according to the AJCC 7th edition and AJCC 8th edition
were compared. For patients in the IIIC substage, the
5-year MSS was 38% and 10-year MSS was 33% when the
AJCC 7th edition classification was used and 50% and 43%
respectively when classified according to the AJCC 8th
edition. The improvement in survival according to the 8th
edition was statistically significant for substages IIIA, B, as
well as C (p < 0.001, log-rank; Table 3; Fig. 2). The new
defined substage IIID, according to the AJCC 8th edition,
had the worst prognosis with a 10-year MSS of 16%
(Fig. 2).

DISCUSSION

The purpose of this study was to validate and evaluate
the impact of the implementation of the new AJCC 8th
edition for cutaneous melanoma stage III patients in a
population-based cohort. We found that a substantial
number of patients were restaged when reclassified
according to the AJCC 8th edition. The highest proportion
of reclassified patients was seen in stage IIIB, where the
majority of patients changed substage. Moreover, the
majority of stage III patients were classified as stage IIIB in
the former AJCC 7th edition, a finding that was altered to
IIIC according to the AJCC 8th edition and in line with the
results of the analysis from International Melanoma Data-
base and Discovery Platform (IMDDP), on which the
results in the AJCC 8th edition are based. The distribution
concerning the different substages within stage III as per
the AJCC 8th edition also was similar in our study.

We confirmed improved 5- and 10-year MSS for the
former stage III subgroups when reclassified according to
the AJCC 8th edition, albeit MSS rates in the current study
are lower than the ones presented in the AJCC 8th Edition
Cancer Staging Manual.® At the American Society of
Clinical Oncology meeting in 2018, Madu et al. presented a
validation of the AJCC 8th edition based on an institutional
database from the Netherlands. The 5-year MSS survival
rates for the different stage III subgroups from that analysis
were more consistent with our results.'” However, there are
differences between the IMDDP, the Dutch database, and
the present patient cohort, especially in what concerns the
time period of inclusion, the total number of patients, and
the time of follow-up. More importantly, our cohort is the
only retrieved from a prospective, national, population-
based registry.
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TABLE 2 Crosstabulation

AJCC 8th edition

comparing classification of

patients according to AJCC 7th - IIA 1B 1mc 11D Total
and AJCC 8th editions
1I- 0 12 19 23 0 54
1A 0 295 253 117 0 665 (33%)
AJCC 7th edition  IIIB 0 42 172 586 0 800 (40%)
1IC 33 6 44 396 69 548 (27%)
Total 33 355 (17%) 488 (24%) 1122 (55%) 69 3%) 2067

III- consists of not classifiable stage III and are not included in the calculations of percentage for the

different substages

IITA
44%
11D I11B 11D
IIIA
0% 38% 0%
I11C

18%

IIIA
5%

IIIB

I11C
73%

IITA
1%
I11B 11D I11B
IIIC
22% 13% 9%
II1C

1%

FIG. 1 Illustration of substage migration from AJCC 7th edition (in central circles) to AJCC 8th edition (peripheral circles)

TABLE 3 Melanoma specific survival according to the AJCC 7th
and AJCC 8th editions

Year Stage Stage classification
AJCC 7 AJCC 8
MSS, % (95% CI) MSS, % (95% CI)
5 year MSS 1A 77 (73.1-81.1) 87 (82.8-91.4)
111B 60 (55.6-64.0) 69 (64.3-74.0)
1Ic 38 (33.4-42.8) 50 (46.9-54.0)
10 year MSS  IIIA 66 (59.4-72.5) 80 (73.2-88.1)
1IB 50 (45.5-55.6) 55 (48.9-62.6)
IIc 33 (28.1-37.9) 43 (39.0-47.1)

CI confidence interval, MSS melanoma specific survival

Patients diagnosed with invasive malignant melanoma
in Sweden are registered in the SMR, using the Information
Network for Cancer Care (INCA) webportal. The coverage
of the Swedish population data is nearly complete (99%),
and the registry has complete follow-up data on overall and
melanoma-specific survival through continuous annual
updates from the Swedish Cause of Death Registry.?’ The
SMR covers well information on details from the primary
melanoma and results of performed sentinel lymph node
biopsy and subsequent complete lymph node dissection
(CLND) when performed for positive SLN. Data for clin-
ically detected stage III disease is not fully covered in the
registry as recurrent disease or primary clinical stage III

disease without a known primary cutaneous melanoma is
not mandatorily reported to the SMR until now. Thus,
clinical detected stage III patients are potentially missed in
the present analysis due to underreporting although the
number of such patients would most probably be low and
not significantly impact the analysis.

In Sweden, standard of care for stage III melanoma
patients has besides radical surgery usually not included
any other treatment for most patients. In some cases,
patients with an estimated high risk for regional relapse,
adjuvant radiotherapy (RT) against a positive lymph node
basin after lymph node dissection has been recommended.
Adjuvant RT can decrease the incidence of regional lymph
node recurrence in patients with high-risk regional node
involvement, but there is no evidence of any improvement
in overall survival.*"** The approval by the FDA of ipili-
mumab as adjuvant treatment after radical surgery for stage
IIT melanoma in 2015 was based on a clinical study con-
ducted using the AJCC 7th edition. The same applies to the
more recent trials of PDl-inhibitors and BRAF/MEK
inhibitors in the adjuvant setting. Recently, both nivolumab
and pembrolizumab were approved for adjuvant treatment
in Europe for all stage III (IIA-D).**> Several countries
also have approved adjuvant treatment for melanoma stage
III, with no subgroup limitation. In some countries,
approval of adjuvant treatment for stage IIIA has been
limited to pembrolizumab, as the EORTC/Keynote 054
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trial included stage IIIA (according to the AJCC 7th edi-
tion), although a tumor burden of >1 mm in the sentinel
node was required.

Moreover, the adjuvant trials leading to approval required
all patients with positive sentinel lymph node to have CLND
performed, which no longer is the current clinical stan-
dard.">~"® Parallel with the adjuvant studies and the revision
of the former AJCC 7th to AJCC 8th edition, there has been
crucial changes in the surgical treatment of clinically occult
node-positive stage III melanoma. Because both the MSLT
II and the DeCOG trials showed no survival benefit from
CLND after positive sentinel lymph node, there is an overall
consensus to omit CLND in this situation and instead
schedule the patient for close clinical and radiological fol-
low-up (ultrasonography).>**>

An update of the EORTC/Keynote 054 trial, presented
at the 2018 Society for Melanoma Research Congress,
showed that only 8% of the patients would be classified as
stage IITIA according to the AJCC 8th edition compared
with 15% according to the AJCC 7th edition used in the
trial. Moreover, this analysis showed that the 1-year,
recurrence-free survival in the stage IIIA subgroup was
92.7% versus 92.5% in the placebo arm. The AJCC 8th

Patients at risk

edition was found to have a prognostic importance for all
stage III subgroups but no predictive importance for the
treatment comparison regarding recurrence-free survival.’
These differences are important when considering the
effects of adjuvant therapies on survival. For example, in
the adjuvant ipilimumab trial, there was an overall survival
benefit at 5 years with a hazard ratio of 0.72 in favor of
ipilimumab compared with placebo for all stage III
patients.'* When applying this relative risk on the current
data for the Swedish stage IIIA population, this gives an
absolute survival increase at 5 years of 6.4% using the
AJCC 7th edition compared with 3.6% using AJCC 8th
edition, increasing the number needed to treat from
approximately 17 to 25 patients. These findings highlight
the importance of analysing the adjuvant trials in light of
the AJCC 8th edition, especially in follow-up updates with
recurrence-free and overall survival data.

CONCLUSIONS
A high proportion of patients diagnosed with stage III

cutaneous melanoma in Sweden, between 2005 and 2017,
was restaged when reclassified according to the AJCC 8th
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edition. We established an improved melanoma-specific
survival for all substages compared with classification
according to the former AJCC 7th edition. As other
authors, we identified difficulties concerning the introduc-
tion of a new staging classification while practice changing
adjuvant trials have been conducted based on a different
staging classification, along with substantial change in the
surgical management of this patient group. With the
introduction of adjuvant treatment for stage III melanoma
patients, continuous work is needed to identify those
patients who will benefit from the treatment. This will
certainly need additional studies to address other prog-
nostic factors, such as sentinel node tumor burden and
tumor biomarkers, besides the current parameters today
defining a stage III patient. Moreover, further validation
and analysis of already existing institutional and popula-
tion-based prognostic models will likely be an additional
important tool in clinical decision-making and thereby
allow better patient counselling and selection for adjuvant
treatment in stage III melanoma.”’—°

ACKNOWLEDGMENT Karolin Isaksson gratefully acknowledge
support from the S. Paulsson Fund and the M. Paulsson Fund. Roger
Olofsson Bagge has received grants from the Knut and Alice Wal-
lenberg Foundation (WCMTM) and the Swedish state under the
agreement between the Swedish government and the county councils
(ALF-Agreement Grant Number 76670). Lars Ny has received grants
from the Swedish state under the agreement between the Swedish
government and the county councils (ALF-Agreement Grant Number
826061). Ana Carneiro was supported by grants from Kamprad
Foundation, The Craaford Foundation, The Gunnar Nilsson Founda-
tion and a joint Translational Grant from Region Skane and Lund
University.

DISCLOSURES ROB has received research grants from Astra
Zeneca, speaker honorarium from Roche and Pfizer, and has served
on advisory boards for Amgen, BMS, and MSD (the advisory boards
for BMS and MSD has concerned adjuvant treatment of melanoma).
LN has received honoraria for speakers from AstraZeneca, BMS, and
MSD, served on Advisory Boards for BMS, MSD, Novartis, and
Pierre Fabre, and received Research Grants from Merck/MSD (Inst)
and Syndax Pharmaceuticals (Inst). The other authors have no con-
flicts of interest to declare.

OPEN ACCESS This article is distributed under the terms of the
Creative Commons Attribution 4.0 International License (http://crea
tivecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were
made.

REFERENCES

1. Simard EP, Ward EM, Siegel R, Jemal A. Cancers with
increasing incidence trends in the United States: 1999 through
2008. CA Cancer J Clin. 2012;62(2):118-28.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Cancerincidens i Sverige 2017, Nya diagnostiserade cancerfall ar

2017, Sveriges officiella statistik. Socialstyrelsen 2018. The
National Board of Health and Welfare in Sweden. 2018. https://
www.socialstyrelsen.se/publikationer2018/2018-12-50. Accessed
9 Jan 2019.

. Criscione VD, Weinstock MA. Melanoma thickness trends in the

United States, 1988-2006. J Invest Dermatol. 2010;130(3):793-7.

. Gimotty PA, Guerry D, Ming ME, et al. Thin primary cutaneous

malignant melanoma: a prognostic tree for 10-year metastasis is
more accurate than American Joint Committee on Cancer staging.
J Clin Oncol. 2004;22(18):3668-76.

. McKinnon JG, Yu XQ, McCarthy WH, Thompson JF. Prognosis

for patients with thin cutaneous melanoma: long-term survival
data from New South Wales Central Cancer Registry and the
Sydney Melanoma Unit. Cancer. 2003;98(6):1223-31.

. Balch CM, Gershenwald JE, Soong SJ, et al. Final version of

2009 AJCC melanoma staging and classification. J Clin Oncol.
2009;27(36):6199-206.

. Stitzenberg KB, Groben PA, Stern SL, et al. Indications for

lymphatic mapping and sentinel lymphadenectomy in patients
with thin melanoma (Breslow thickness < 1.0 mm). Ann Surg
Oncol. 2004;11(10):900-6.

. Gershenwald JE, Scolyer RA, Hess KR, et al. Melanoma staging:

evidence-based changes in the American Joint Committee on
Cancer eighth edition cancer staging manual. CA Cancer J Clin.
2017,67(6):472-92.

. Lo SN, Scolyer RA, Thompson JF. Long-term survival of patients

with thin (t1) cutaneous melanomas: a Breslow thickness cut
point of 0.8 mm separates higher-risk and lower-risk tumors. Ann
Surg Oncol. 2018;25(4):894-902.

Morton DL, Thompson JF, Cochran AJ, et al. Final trial report of
sentinel-node biopsy versus nodal observation in melanoma. N
Engl J Med. 2014;370(7):599-609.

Mozzillo N, Pennacchioli E, Gandini S, et al. Sentinel node
biopsy in thin and thick melanoma. Ann Surg Oncol.
2013;20(8):2780-6.

Isaksson K, Nielsen K, Mikiver R, et al. Sentinel lymph node
biopsy in patients with thin melanomas: Frequency and predictors
of metastasis based on analysis of two large international cohorts.
J Surg Oncol. 2018;118(4):599-605.

Gershenwald JE, Scolyer RA, Hess KR. Melanoma of the skin.
In: Amin MB, Edge SB, Greene FL, et al. editors. AJCC cancer
staging manual 8th edn. New York: Springer International Pub-
lishing; 2017. p. 563-85.

Eggermont AM, Chiarion-Sileni V, Grob JJ, et al. Prolonged
survival in stage III melanoma with ipilimumab adjuvant therapy.
N Engl J Med. 2016;375(19):1845-55.

Eggermont AM, Chiarion-Sileni V, Grob JJ, et al. Adjuvant
ipilimumab versus placebo after complete resection of high-risk
stage III melanoma (EORTC 18071): a randomised, double-blind,
phase 3 trial. Lancet Oncol. 2015;16(5):522-30.

Eggermont AMM, Blank CU, Mandala M, et al. Adjuvant pem-
brolizumab versus placebo in resected stage III melanoma. N
Engl J Med. 2018;378(19):1789-801.

Long GV, Hauschild A, Santinami M, et al. Adjuvant dabrafenib
plus trametinib in stage IIl BRAF-mutated melanoma. N Engl J
Med. 2017;377(19):1813-23.

Weber J, Mandala M, Del Vecchio M, et al. Adjuvant nivolumab
versus ipilimumab in resected stage III or IV melanoma. N Engl J
Med. 2017;377(19):1824-35.

Madu M, Franke V, Van de Wiel B, et al. External validation of
the 8th edition melanoma staging system of the American Joint
Committee on Cancer (AJCC): effect of adding EORTC sentinel
node (SN) tumor burden criteria on prognostic accuracy in stage
III. J Clin Oncol. 2018;36(15 Suppl):9500.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.socialstyrelsen.se/publikationer2018/2018-12-50
https://www.socialstyrelsen.se/publikationer2018/2018-12-50

Validation of AJCC 8th Edition for Stage III

2845

20.

21.

22.

23.

24.

25.

26.

Hudmelanom. Arsrapport nationellt kvalitetsregister, diagnosar
1990-2017, oktober 2018. https://cancercentrum.se/globalassets/
om-rcc/sydost/pdf/nationell-kvalitetsregisterrapport-hudmelano
m-1990-2017.pdf. Accessed 9 Jan 2019.

Burmeister BH, Henderson MA, Ainslie J, et al. Adjuvant
radiotherapy versus observation alone for patients at risk of
lymph-node field relapse after therapeutic lymphadenectomy for
melanoma: a randomised trial. Lancet Oncol. 2012;13(6):589-97.
Henderson MA, Burmeister BH, Ainslie J, et al. Adjuvant lymph-
node field radiotherapy versus observation only in patients with
melanoma at high risk of further lymph-node field relapse after
lymphadenectomy (ANZMTG 01.02/TROG 02.01): 6-year fol-
low-up of a phase 3, randomised controlled trial. Lancet Oncol.
2015;16(9):1049-60.
European Medicines
Accessed 9 Jan 2019.
Leiter U, Stadler R, Mauch C, et al. Complete lymph node dis-
section versus no dissection in patients with sentinel lymph node
biopsy positive melanoma (DeCOG-SLT): a multicentre, ran-
domised, phase 3 trial. Lancet Oncol. 2016;17(6):757-67.
Faries MB, Thompson JF, Cochran AJ, et al. Completion dis-
section or observation for sentinel-node metastasis in melanoma.
N Engl J Med. 2017;376(23):2211-22.

Eggermont AM, Robert C, Blank C, et al. Prognostic and pre-
dictive value of AJCC-8 staging in the phase 3 EORTC

Agency.  https://www.ema.europa.eu.

217.

28.

29.

30.

1325/KEYNOTE-054 trial of pembrolizumab vs placebo in
resected high-risk stage III melanoma. Paper presented at: The
15th International Congress of the Society for Melanoma
Research; October 25, 2018; Salt Lake City, Utah, USA.

Soong SJ, Ding S, Coit D, et al. Predicting survival outcome of
localized melanoma: an electronic prediction tool based on the
AJCC Melanoma Database. Ann Surg Oncol. 2010;17(8):
2006-14.

Baade PD, Royston P, Youl PH, Weinstock MA, Geller A, Aitken
JF. Prognostic survival model for people diagnosed with invasive
cutaneous melanoma. BMC Cancer. 2015;15(1):1-13.

Lyth J, Mikiver R, Nielsen K, Isaksson K, Ingvar C. Prognostic
instrument for survival outcome in melanoma patients: based on
data from the population-based Swedish Melanoma Register. Eur
J Cancer. 2016;59:171-8.

Mahar AL, Compton C, Halabi S, et al. Critical assessment of
clinical prognostic tools in melanoma. Ann Surg Oncol.
2016;23(9):2753-61.

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://cancercentrum.se/globalassets/om-rcc/sydost/pdf/nationell-kvalitetsregisterrapport-hudmelanom-1990-2017.pdf
https://cancercentrum.se/globalassets/om-rcc/sydost/pdf/nationell-kvalitetsregisterrapport-hudmelanom-1990-2017.pdf
https://cancercentrum.se/globalassets/om-rcc/sydost/pdf/nationell-kvalitetsregisterrapport-hudmelanom-1990-2017.pdf
https://www.ema.europa.eu

	A Population-Based Comparison of the AJCC 7th and AJCC 8th Editions for Patients Diagnosed with Stage III Cutaneous Malignant Melanoma in Sweden
	Abstract
	Background
	Methods
	Results
	Conclusions

	Patients and Methods
	Statistical Analysis

	Results
	Discussion
	Conclusions
	Acknowledgment
	References




