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SUMMARY

The number of patients with a history of melanoma who are awaiting a
solid organ transplantation (SOT) is increasing. Few recommendations
exist on the timing to transplantation after melanoma diagnosis. The aim
of this study was to assess the melanoma recurrence-free survival after pre-
transplant melanoma (PTM). We conducted a multicenter ambispective
observational study. Organ transplant recipients (OTR) with a history of
PTM and complete AJCC staging were included. Thirty-seven patients
(predominantly men with a renal allograft) were included. Five melanomas
were in situ, 21 stage 1A, 4 stage IB, 5 stage II, and 2 stage IIIB. The med-
ian post-transplantation follow-up time was 4 years. Sixty-two percent of
patients were followed up more than 2 years. Recurrence-free survival since
melanoma reached 89.9%, but varied significantly according to AJCC stag-
ing (P = 0.0129). Three patients presented a recurrence. Despite the rather
limited sample size and a wide range of follow-up, our findings concerning
the recurrence-free survival appear reassuring for in situ and stage IA
PTM; accordingly, we suggest that a waiting time to transplantation is not
mandatory in patients with in situ or stage IA PTM, especially whenever
SOT is urgently needed. Caution is, however, needed for patients with
higher stage.
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Introduction

The increasing incidence of melanoma is well docu-
mented in the general population [1,2]. The number of
solid organ transplantations (SOT) regularly
increases [3]. Consequently, the issue of the manage-
ment of patients with a history of melanoma who
require a SOT becomes increasingly frequent.

The outcomes of melanoma in the general popula-
tion have been well documented. They depend on the
stage of the disease [4], determined by Breslow thick-
ness, and the presence of ulceration, lymph node
involvement, and distant metastasis. SOT requires a
lifelong immunosuppressive treatment (IST), which
may worsen the prognosis of melanoma. Indeed, the
outcome of melanoma in organ transplant recipients
(OTR) seems to be significantly poorer, especially so
for thicker tumors, compared with the general popula-
tion [5-8].

There are a few series of OTR with pretransplant
melanoma, either registry studies with many missing
data concerning the melanoma, and a few series with
complete data but very small patient sample size [5,8—
13]. Therefore, these studies cannot provide reliable
recommendations concerning the waiting time after
melanoma diagnosis, according to the AJCC staging
(American Joint Committee on Cancer) [4],
which SOT could be considered safe. Very recently,
consensus expert opinion recommendations were pub-
lished on this issue, but they were extrapolated from
survival data in the immunocompetent population
[14]. Up till now, such OTR need to be assessed on an
individual basis, taking into account each patient’s own
risk and the consequences of not receiving SOT [15].
For reasons of chronic shortage of organs, it is impor-
tant to allocate them to patients who will obtain the
greatest benefit. We, therefore, conducted a multicen-
ter, ambispective study on the outcomes of patients
with pretransplant melanoma in order to assess the risk
of recurrence and mortality caused by melanoma after
SOT, so as to get insight into the necessity of respect-
ing a waiting time between melanoma diagnosis and
transplantation.

also

after

Materials and methods

Patients

Patients older than 18 years with pretransplant mela-
noma were included. Patients whose AJCC staging was
not available were excluded.
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Study design

We conducted a multicenter, ambispective observational
study. Ethics approval was obtained on Feb 12, 2020, by
the Paris Research Ethics Committee. Cases were identified
by the French database in transplantation DIVAT with
exhaustive extraction (“Données Informatisées et Validées
en Transplantation”, computerized and validated data in
kidney transplantation), to which eight hospital centers
participate, and by hospital Dermatologists (from the
French group “Peau et Greffe d’Organe”—Skin and Organ
Graft) involved in the management and follow-up of OTR.

Data collection

Investigators collected baseline data retrospectively, then
follow-up data prospectively, on an electronic case
report form over a l-year period between 2019 and
2020. The data were retrieved from electronic medical
or archived paper files from each center and from
pathology laboratories. Missing values were retrieved
with a questionnaire sent to the patients.

Patient characteristics included date of birth, gender,
skin type (Fitzpatrick), hair color at age 20 years, eye
color, and global sun exposure score (1 point for each
of the following items: professional exposure, leisure
outdoor, tanning bed use, and residence in a tropical
zone). Skin history recorded the presence of atypical
nevi and history of familial melanoma. Melanoma data
included date of excision, tumor location, history of
pre-existing nevus, histological type, Breslow thickness,
ulceration, sentinel lymph node, AJCC 8 staging, and
first treatment. Transplantation data included date, type
of organ grafted, initial chronic IST, and at the latest
consultation, rejection or graft lost. Data relating to the
course included date and treatment of metastasis, date
and cause of death, and date of the latest consultation.

Endpoints

The primary endpoint was melanoma recurrence-free
survival since pretransplant melanoma. The secondary
endpoints were recurrence-free survival since transplanta-
tion, recurrence-free survival since melanoma according
to staging, melanoma outcome after transplantation, and
matched case-control analysis with the RIC-Mel database.

Statistical analysis

Categorical variables were described in terms of frequency and
percentages. The distributions of continuous variables were
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described with median and range (minimum and maximum).
For patients with two pretransplant melanomas, the thicker
melanoma was considered for AJCCstaging.

The recurrence-free survival was defined as the time
from the first melanoma (or the SOT) to the date of
melanoma recurrence, or until the latest follow-up date
(whichever occurred first). Deceased patients were cen-
sored at the date of death. Survival curves and log-rank
tests for comparison between stages were obtained using
the Kaplan—Meier method.

A RIC-Mel data extraction was performed on January
07, 2021. For each case, we tried to match one to four
controls on melanoma age (45 years), gender, catego-
rized Breslow ([0-0.5]; [0.5-1]; [1-2]; [2—4]; and >4),
ulceration, year of melanoma (£20 years), and hospital
center geographic latitude (north/south). Recurrence-
free survivals were compared using Cox proportional
hazards model for matched data. The sas sTaTISTICAL
software (V9.3) was used for all analyses.

Results

Study population

Fifty-eight patients with a history of pretransplant mela-
noma were identified (28 through the DIVAT database
and 30 through hospital practitioners of the GPGO;
Table 1). Thirty-seven OTR had a complete AJCC staging
and were included in the study (Lyon: 11, Nantes: 9,
Grenoble: 8, Paris: 5, Nice: 2, and Marseille and Montpel-
lier: 1 each). Twenty-two patients (59%) were men. The
mean global sun exposure score was 1.3. Three patients
had a history of familial melanoma. The median time
from diagnosis of melanoma to transplantation was
8.1 years (range, 0.2-18.4). Three of five stage 0 mela-
noma patients and 4 of 21 stage 1A melanoma patients
had been transplanted <2 years after melanoma diagnosis.
The median post-transplantation follow-up length was
4 years (range, 0.1-21.4). Twenty-three patients (62%,
including 3 in situ, 13 stage IA, 5 stage II, and 2 stage IIIB)
were followed over more than 2 years. The median time
from melanoma diagnosis to the latest follow-up or death
was 12.5 years (range, 1.4-28.4). The median patients’ age
at the latest follow-up was 63.9 years (range, 34-83) and
the median age at death was 66.5 years (range, 39.2-77).

Data on melanomas

Thirty-four patients had one pretransplant melanoma and
three patients had two pretransplant melanomas (Table 2).
After transplantation, three patients developed a second
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Table 1. Patients’ characteristics.

Total 37 (100%)
Fitzpatrick’s skin type
Type | 1(2.7%)
Type |l 11 (29.7%)
Type Il 11 (29.7%)
Type IV 1(2.7%)
Type V 0
Type VI 0
NA* 13 (35.1%)
Hair color
Black 5 (13.5%)
Brown 13 (35.1%)
Blond 4 (10.8%)
Red 3(8.1%)
NA 12 (32.4%)
Eye color
Brown 6 (16.2%)
Hazel 6 (16.2%)
Light 12 (32.4%)
NA 13 (5.1%)
Atypical nevi
Yes 8 (21.6%)
No 17 (46%)
NA 12 (32.4%)

*NA = not available.

melanoma in a different site from the primary tumor. Two
of them were in situ (patients #34 and 24) and were diag-
nosed 1 and 5 years after transplantation, respectively. The
third patient (#6) developed a stage IA melanoma 3 years
after transplantation. The median age of patients at first
melanoma diagnosis was 48 years (range, 23-53). The
median Breslow thickness was 0.55 mm (range, 0-18).
Patients #36 and 37, initially staged IB and IIA, developed
before transplantation a local and a lymph node recurrence,
39 and 19 months after melanoma diagnosis, respectively,
and were, therefore, upstaged to stage IIIB. Histologically,
there were 24 (64.8%) superficial spreading melanomas, 3
(8.1%) lentigo maligna melanomas, 1 case each (2.7%) of
acral lentiginous melanoma and nodular melanoma, and 4
cases each (10.8%) of unclassifiable or unknown type. Six
pretransplant melanomas developed on pre-existing nevi.
The melanomas were located on the legs (14), the back (7),
the face (7), the arms (4), the chest, the skull, the genitalia,
and the buttocks (one case each—in one case the localiza-
tion was unknown).

Transplantation data

The median age of patients at transplantation was
57 years (range, 30-76); 30 of them (81.1%) had
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received a kidney transplant, 1 a kidney and pancreas, 3
a liver, 2 a heart, and 1 a lung transplant (Table 2). At
induction, 17 patients (45.9%) received a T-cell-
depleting (antithymocyte globulins), 10
(27%) received basiliximab, and 1 patient received no
treatment [relevant data were missing for 9 (24.3%) of
the patients]. Initial IST contained a combination of
calcineurin inhibitor (CNI), mycophenolate mofetil
(MMTF), and corticosteroids (CS) in two-thirds of cases,
three patients received azathioprine (AZA) and 6 ciclos-
porine, and three patients had an mTOR inhibitor
(mTORinh) from the beginning (everolimus). At the
end date, the latest IST consisted of low-dose CNI and
MMEF in half of the cases. Fifteen patients were kept on
low-dose CS. Six patients had an mTORinh (everolimus
or sirolimus). Eight patients developed allograft rejec-
tion, which was treated by intravenous CS in all cases.
Nine patients lost their graft after a mean post-
transplantation delay of 7 years (range, 0.3-15.6). Fol-
lowing graft loss, five patients returned to dialysis and
three patients (#3, 4, and 12 in Table 1) received a sec-
ond transplant.

treatment

Outcomes of melanoma after transplantation

No recurrence was observed in the five patients
with in situ melanoma and the 21 patients with stage
IA melanoma, especially the four patients who were
grafted within 2 years after melanoma diagnosis, for
whom the minimum FU time post-transplantation was
5.2 years. Eight patients died, three of melanoma and
five of unrelated causes (two sepsis, one autoimmune
hepatitis, and two unknown; Table 2). Among the three
patients who died of melanoma, two had stage IB, and
one had stage IIA melanoma. Patient #27, with pre-
transplant melanoma stage IB (negative SLNB), pre-
sented a multimetastatic (lymph node, liver, lung, brain,
and bone) recurrence 18 months postgraft and was trea-
ted by immunotherapy (nivolumab and ipilimumab)
but died 1 month later. He had received a T-cell-
depleting treatment induction. Patient #29, with pre-
transplant melanoma stage IB (SLNB not performed),
presented a multimetastatic (lymph node, liver, lung,
and bone) recurrence 4 months post-graft and died
4 months later without specific treatment. He had not
received depleting induction treatment. Patient #32,
with pretransplant melanoma stage IIA (SLNB not per-
formed) presented a lymph node recurrence 7 years
postgraft and was treated with lymph node dissection
and interferon. Two years later, she presented liver and
bone metastases, and died 16 months later without

Transplant International 2021; 34: 2154-2165
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treatment. She had received a T-cell-depleting induction
treatment.

Survival analysis

The recurrence-free survival since melanoma at 10 years
reached 89.9% (Fig. 1). The recurrence-free survival
curve since transplantation was similar. In our cohort,
the recurrence-free survival varied significantly accord-
ing to AJCC staging (P = 0.0129, Fig. 2).

RIC-Mel database

A total of 17 828 nontransplant patients with melanoma
stages O0-I-II was extracted. The 9490 patients with
missing data (stage, date, patient lost to FU, and patient
with more than one melanoma) were excluded. The
median Breslow thickness was 1.00 mm (range, 0-75).
Seven melanomas (0.1%) were in situ, 3581 (42.9%)
stage IA, 1745 (20.9%) stage 1B, 1142 (13.7%) stage IIA,
928 (11.1%) stage IIB, and 565 (6.8%) stage IIC. The
median age of patients at diagnosis was 61.8 years
(range, 0-104). In this population, 1113 patients
(13.3%) presented a recurrence with a median time-
lapse of 1.72 years (0.1-28.4). The recurrence-free sur-
vival at 10 years was 100% in stage 0, 86.6% in stage
IA, 64.1% in stage IB, and 46.5% in stage II.

Matched case—control analysis with the RIC-Mel
database

Twenty-seven cases had at least one control, among
which twenty cases had four controls. Among the 94
controls, 13 became metastatic with a median delay of
6 years (0.4-17.3); 5 melanomas (38.5%) were stage IA,
3 (23.1%) stage IB, 1 (7.7%) stage IIA, and 2 (15.4%)
stage IIB. For two patients with stage I melanoma, the
substatus was unknown. The recurrence-free survival at
10 years in controls reached 77.9%. The difference in
recurrence-free survival between controls and cases
(Fig. 3) was not statistically significant (P = 0.5459).

Discussion

We present a series of 37 patients with pretransplant
melanoma and complete AJCC staging, which is, to our
knowledge, the largest reported cohort of OTR with
precise data on pretransplant melanoma. In our series,
survival was reassuring for patients with in situ and
stage JA melanoma, who had no tumor recurrence dur-
ing the follow-up. By contrast, we observed three
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Figure 1 Recurrence-free survival since melanoma at 10 years.

melanoma recurrences among the 11 patients with
higher-stage melanoma (IB-IIIB). Two of these recur-
rences occurred within the first 2 years after transplan-
tation.

The immune system is involved in defense against
cancer, especially via CD8+ and CD4+ T cells (which
allow production of specific cytokines), as has been
shown in the case of melanoma. The IST inhibits the
proliferation of T cells [16]; consequently, OTR have a
two- to fivefold higher risk of developing melanoma
[6,17,18], and are more likely to be diagnosed with
higher stages (II through IV) [19] compared with the
general population. A higher melanoma-specific mortal-
ity has been shown for tumors with Breslow thickness
>2 mm [8]. Data are not consistent for thinner (Bres-
low <2 mm) melanoma as most [6,7,20], but not all
[21], studies have found an increased melanoma-
specific mortality in OTR. Immunosuppression is more
intense in the early period of the transplantation, aim-
ing to avoid acute rejection, and may explain the rapid
postgraft melanoma recurrence in two of our patients.
Some studies exist on the outcome of pretransplant
melanoma in OTR, but they are either small series or

2160

registry studies with several missing data [22-27]. The
worst outcomes were reported by Penn in 1996 [9],
who found a 19% recurrence rate of melanoma with an
invariably lethal outcome; however, the stages of tumors
in that study were not available. The largest study by
Arron et al. in 2016 found an increased melanoma-
specific mortality [13]. The study included 336 OTR
with pretransplant melanoma, but did not use the AJCC
staging. There were 112 in situ melanomas, 177 local-
ized melanomas, 5 with regional metastasis, 2 with dis-
tant metastasis, and 40 of unknown stage. Six patients
died of melanoma, but their initial staging was not
available. Between 2008 and 2018, four reviews with
precise staging data studied pretransplant melanoma
[5,8,11,12]. A summary of these studies is presented in
Table 3. They mentioned AJCC staging for 37 patients,
but ulceration status was available for 15 patients only,
thereby the substages are unknown. There were 15
in situ melanomas, 19 stage I melanomas, 1 stage III
melanoma, and 2 stage IV melanomas. The follow-up
period after transplantation varied between 0.5 and
15.7 years. No melanoma-specific mortality was
reported among these patients. It should be noted that

Transplant International 2021; 34: 2154-2165
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two patients with unavailable initial staging presented a
recurrence.

A very recent publication reported a consensus expert
opinion statement and proposed recommendations on
the waiting time to transplantation after a pretransplant
melanoma [14]. The proposed recommendations were
based on overall survival by stage from AJCC database,
considering the fact that if one accepts an 80% 5-year
melanoma-specific survival as a threshold for transplanta-
tion, then all patients with pretransplant melanoma
would be eligible to transplantation following tumor
resection (except patients with disease stages IIIC, IIID,
and IV); accordingly, they proposed no waiting time for
in situ melanoma, and waiting times of 1 year for
patients with stage IA melanoma, 1-2 years for patients
with melanoma stage IB and IIA, 2—4 years for patients
with melanoma stage IIB, IIC, and IIIB, and at least
5 years for patients with melanoma stage IIIC, IIID, or
IV. These guidelines were extrapolated from the survival

Transplant International 2021; 34: 2154-2165
© 2021 Steunstichting ESOT. Published by John Wiley & Sons Ltd

curve of immunocompetent patients (including patients
treated specifically for melanoma); nevertheless, the safety
of immunotherapy in OTR is concerning, as checkpoint
inhibitors can activate alloreactive T cells that could trig-
ger acute rejection (occurring in up to 37% of cases
according to some studies) [28-30] and graft loss [31].
Furthermore, the initial staging of melanoma is report-
edly higher in OTR who have a worse prognosis [17], as
already discussed above.

Based on the 100% 5-year melanoma-specific sur-
vival, and on the reassuring outcome data in our study
and in the literature, we suggest no waiting time for
in situ melanoma, as already proposed [32]. Even
though the sample size of stage 1A pretransplant mela-
noma patients in our study is rather limited (n: 21),
with only 4 stage 1A patients with a melanoma to
transplantation delay shorter than 2 years, considering
also the 19 stage I melanoma patients from the litera-
ture with no pretransplant tumor recurrence, and also
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Figure 3 Recurrence-free survival in controls and cases.

the fact that stage IA melanoma seems to have the
same prognosis in OTR as in the general population
(as seen in the matched case—control analysis with
RIC-Mel database and from the AJCC curve, 99% 5-
year melanoma-specific survival), we believe that a
waiting time is not mandatory for patients with stage
IA pretransplant melanoma, especially whenever SOT is
urgently needed. For higher stages, we believe that cau-
tion is necessary. Study of additional patients with ade-
quate follow-up is needed in order to establish firm
guidelines about the appropriate waiting time before
transplantation.

Only one of our two stage IB melanoma patients
with quick postgraft recurrence had a SLNB, which
proved negative. It is possible that the other stage IB
melanoma patient, for whom SLNB was not performed
and who presented a recurrence 4 months after trans-
plantation, was in fact initially stage III; therefore, for
transplant candidates with melanoma, SLNB should be
considered, even for stage I tumors, as a negative result
would support the absence of waiting time before trans-
plantation [32,33].
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Two of our three patients with postgraft recurrence
had received a T-cell-depleting treatment. Although the
small number of such patients does not allow firm con-
clusions to be drawn, this observation is consistent with
the contention that patients who have received T-cell-
depleting treatments are at increased risk of cancer [34],
namely secondary skin cancer after retransplantation
[35].

In our series, very few patients received mTORinh as
IST. mTOR plays a pivotal role in the control of cell
growth and proliferation and is an important target of
anticancer drugs [36]. mTORinh have shown some effi-
cacy in melanoma [37]; however, the role of mTORinh
on melanoma progression still remains unclear [38].

In our series, 24% of patients had a history of graft
rejection, contrasting with a mean rate of around 10%
[39]. This means that either our patients were very
immunized or that their IST was very low, probably
because of their history of melanoma.

Although our cohort contains melanoma of various
stages, the total number of patients is somewhat limited
and only 4 of 21 stage IA melanoma patients were

Transplant International 2021; 34: 2154-2165
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Table 3. Reported data of pretransplant-melanoma in literature.

TAJCC staging was not available for the recurrences.
*Details on Breslow thickness were not available.

*Median (range) in years.
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transplanted within 2 years after melanoma, facts that do
not allow to draw firm conclusions and guidelines. We
had to exclude 14 patients with pretransplant melanoma
because of AJCC missing data, namely for old cases or
deceased patients (six deaths were unrelated to mela-
noma). The follow-up after transplantation was also not
very long, although it varied considerably, namely for
stage IA patients where our main recommendation lies,
especially since melanoma is prone to late recurrences.
Another limitation of our study is its partial retrospective
nature. Also of note, most of our patients were kidney
transplant recipients; therefore, extrapolation to other
types of SOT should be made with caution. Regarding
the RIC-Mel analysis, we were limited by year of mela-
noma diagnosis (the RIC-Mel base was more recent than
ours) and by latitude. Therefore, not all of our patients
had a closely matched control.

In conclusion, as far as we know, our study reports
the largest population of OTR with pretransplant mela-
noma and precise data on tumor staging. The
recurrence-free survival appears reassuring in patients
with in situ and stage IA pretransplant melanoma, even
though the sample size in our study is rather limited with
a wide variation in the follow-up. We suggest that a wait-
ing time to transplantation is not mandatory in patients
with in situ and stage IA pretransplant melanoma, espe-
cially whenever SOT is urgently needed. Caution is, how-
ever, needed for patients with higher stage. Collection of
additional cases of OTR with pretransplant melanoma
and a longer follow-up will hopefully help to establish
more precise guidelines on the waiting time before trans-
plantation in this specific setting.
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