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SAFETY PROFILE AND CLINICAL OUTCOME OF ADJUVANT
RADIATION THERAPY AND INTERMEDIATE-DOSE INTERFERON
IN COMPARISON WITH INTERMEDIATE-DOSE INTERFERON
ALONE IN PATIENTS WITH MELANOMA METASTASES IN REGIONAL
LYMPH NODES AND UNFAVORABLE PROGNOSTIC FACTORS
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Aim: To assess the safety profile and efficacy of adjuvant radiation therapy and intermediate-dose interferon in comparison
with intermediate-dose interferon alone in patients with synchronous and metachronous skin melanoma metastases in regional
lymph nodes with unfavorable prognostic factors. Materials and Methods: 96 patients with synchronous and metachronous skin
melanoma metastases in regional lymph nodes (stage I1I according to American Joint Committee on Cancer) and unfavorable
prognostic factors were randomized in 2 groups: one of them (n = 45) received regional radiation therapy 50—55 Gy and inter-
mediate dose of a2b-interferon (RT + IFN) in adjuvant setting and another one (n = 51) intermediate dose of a2b-interferon
alone (IFN). Results: The most common adverse events in both groups were pyrexia and fatigue but grades 3—4 were observed
more frequently in the RT + IFN group than in the IFN group (24.4 and 42.2% vs 11.8 and 27.5% respectively). 3-year
recurrence-free survival was 78.5% in the RT + IFN group and 73.8% in the IFN group (p = 0.72), 3-year progression-free
survival was 63.2% in the RT + IFN group comparing with 57.2% in the IFN group (p = 0.59) and 3-year overall survival was
77.1% and 66.7%, respectively (p = 0.29). Median of recurrence-free, progression-free and overall survival was not reached
in any group. Conclusions: Radiation therapy and intermediate-dose interferon in adjuvant setting tends to improve recurrence-
free, progression-free and overall survival comparing with intermediate-dose interferon alone in patients with synchronous
and metachronous skin melanoma metastases in regional lymph nodes and unfavorable prognostic factors but it needs further

investigation in larger groups of patients.
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Although skin melanoma represents only 4% of all
malignancies, its incidence is continuing to rise all
over the world [1]. In 1982, 1.115 new cases of skin
melanoma were identified in Ukraine, in 2019 it raised
to 3.008 and 10.0% of them were at stages IlI-IV [2].
Skin melanoma is one of the most aggressive forms
of skin cancers. It tends to short remission, lympho-
genic and hematogenous metastases. Melanoma
preferentially metastasizes to lymph nodes, leading
to hypotheses that it spreads through the lymphatic
vasculature [3]. Surgery is the standard of care for
localized melanoma and regional lymph node me-
tastases, but patients with stage Ill (T1-4N1-3MO0)
disease are at high risk of relapse after definitive
surgery [4] so they need treatment in the adjuvant
setting to prevent distant metastases [5]. The risk
of disease progression increases in the presence
of some unfavorable prognostic factors (more than
three lymph nodes metastases and/or extracapsular
tumor spreading).

According to the existing standards of care, im-
munotherapy (IT) with nivolumab or pembrolizumab
or targeted therapy with dabrafenib and trametinib
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(for BRAF-V600E/K-positive tumors) can be used
in the adjuvant setting [6-9]. However, treatment
with pembrolizumab, dabrafenib and trametinib
is not refunded or reimbursed in Ukraine, and
nivolumab is not registered. So unfortunately, in-
novative treatment is not affordable for Ukrainian
patients [10].

As it is mentioned in the European Society for
Medical Oncology Clinical Practice Guidelines for
diagnosis, treatment and follow-up for skin mela-
noma, adjuvant a2b-interferon (IFN) can no longer
be routinely proposed in the adjuvant setting but
its use might be confined to particular settings
like patients with an ulcerated stage IIC primary
melanoma and if the approved new drugs are not
accessible [6].

It is proved that adding radiation therapy (RT)
to the surgical treatment reduces the number of local
recurrences [11]. However, the question about ben-
efits of combining intermediate doses a2b-IFN with
RT compared with a2b-IFN monotherapy in patients
at high risk of disease progression requires further
study.

The aim of the prospective randomized study
is to assess the safety profile and 3-year recurrence-
free (RFS), progression-free (PFS) and overall survival
(OS) of adjuvant RT and intermediate-dose a2b-IFN
in comparison with intermediate-dose a2b-IFN alone
in patients with synchronous and metachronous
skin melanoma metastases in regional lymph nodes
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(stage lll according to melanoma staging system
by the American Joint Commission on Cancer, 8" edi-
tion) with unfavorable prognostic factors (metastases
in more than three lymph nodes and/or extracapsular
tumor spreading).

MATERIALS AND METHODS

This study was approved by the Ethical Commit-
tee of Ukrainian National Cancer Institute. All patients
included in the study signed informed consent form
before any protocol-specific procedure.

96 patients with synchronous and metachro-
nous skin melanoma metastases in regional lymph
nodes with unfavorable prognostic factors were
randomized in 2 groups: group 1 (n =45) received
regional RT 50-55 Gy and intermediate dose
a2b-IFN in adjuvant setting and group 2 (n = 51)
intermediate dose a2b-IFN alone. All patients were
initially staged by physical examination, as well
as computed tomography (CT) scan of the chest,
abdomen and pelvic and brain magnetic resonance
imaging (MRI).

According to study design (Fig. 1), skin melanoma
patients with synchronous and metachronous macro-
scopic lymph node involvement and unfavorable prog-
nostic factors were randomized 1:1 in 2 groups after
complete lymph node dissection: group 1 receivedin-
termediate dose of a2b-IFN and regional RT 50-55 Gy
(2 Gy fraction per day) and group 2 — intermediate
dose a2b-IFN. a2b-IFN was administrated in both
groups at a dose of 9 MU per day subcutaneously
for 22 days (induction period) followed by 52 weeks
of 3 MU subcutaneously three times per week (main-
tenance period).

All patients were monitored by means of clinical
examination, chest, abdomen and pelvic CT scans
and brain MRI every 3 months during the first 2 years
and every 6 months during 3 years.

Patients with synchronous

and metachronous skin melanoma metastases in
regional lymph nodes

Surgery (regional lymph node dissection
with/without wide excision of primary tumor)

[
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Fig. 1. Study design

Inclusion criteria for enrollment:

1. Patients with histologically confirmed synchro-
nous and metachronous skin melanoma metastases
in regional lymph nodes after complete lymph node
dissection and unfavorable prognostic factors (more
than three lymph nodes metastases and/or extracap-
sular tumor spreading).

2. Patients are > 18 years old at the time of signing
the informed consent form.

3. Patients have fully recovered from surgery.

4. ECOG performance status of 0 or 1 at the time
of randomization.

5. Patients with adequate bone-marrow reserve,
adequate renal function and adequate hepatic function
as assessed by standard laboratory criteria.

Exclusion criteria for enrollment:

1. Patients suffer from a mucous or ocular mela-
noma.

2. Patients with in-transit or satellite metastases.

3. Patients with a history of autoimmune disease,
congenital or hereditary immunodeficiency.

4. Patients with previous or concomitant malignan-
cies at other sites.

5. For female patients: the patient is pregnant
or lactating.

Safety profile of treatment was assessed according
to Common Terminology Criteria for Adverse Events
version 5.0, efficacy by 3-year RFS in comparison
groups.

Data analysis was performed using StatPlus soft-
ware. For statistical analyses, quantitative parameters
were summarized by mean, standard error, median,
minimum and maximum, and qualitative parameters
by frequencies and percentages. Time-dependent
variables, RFS, PFS, and OS were analyzed using the
Kaplan — Meier method. Any differences in survival
were computed using the log-rank test. Durations
of RFS, PFS, and OS were calculated based on the date
of the first day of adjuvant therapy until the date of lo-
cal recurrence, or until the date of any type of disease
progression (local recurrence and/or metastases),
or until the date of death, respectively. All data were
considered to be statistically significant when the
p value was 0.05 or less.

RESULTS

Demographic and pathologic features of the
RT plus IFN and IFN groups are presented in Table 1.
A greater proportion of female patients and patients
with metastases in axillar lymph nodes assigned
to RT plus IFN group than to IFN. Extracapsular spread-
ing was more frequent in the IFN group; however,
cohorts were similar regarding the number of lymph
node metastases.

Safety profile was assessed according to Com-
mon Terminology Criteria for Adverse Events v.5.0.
Adverse events (AEs), including grades 3-4, were
more common among patients in the RT + IFN group
than among patients in the IFN group. The most com-
mon AEs in both groups were pyrexia and fatigue but
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Table 1. Baseline characteristics of the patients

Characteristics RT+ a2b-IFN a2b-IFN
(n=45) (n=51)
Sex
« Female 34 (75.6%) 26 (51.0%)
+ Male 11 (24.4%) 25 (49.0%)
Age
* Mean 53.7+13.9 54.9+121
* Median (range) 56.0 (27-82) 571 (27-78)
Primary site
« Trunk 23 (51.2%) 29 (56.9%)
- Upper limbs 6 (13.3%) 5(9.8%)
- Lower limbs 10 (22.2%) 14 (27.5%)
« Unknown 6 (13.3%) 3(5.9%)
Lymph node metastases site
« Supraclavicular 5(11.1%) 3(5.9%)
- Axillar 24 (53.3%) 16 (31.4%)
- lleo-inguinal 16 (35.6%) 32 (62.7%)
Number of lymph node metastases
- Mean 4921 48+25
+ Median (range) 4.0 (1-12) 4.0 (1-14)
Number of cases with extracapsular 27 (60.0%) 41 (80.4%)
spreading
Table 2. Treatment-related adverse events
RT + a2b-IFN a2b-IFN
(n = 45) (n=51)
Event Any grade _Grade 3—4 Any grade _Grade 3—4
Number of patients with event (%)
Pyrexia 45(100) 11 (24.4)  51(100) 6(11.8)
Fatigue 41(91.1) 19(42.2) 44(86.3) 14(27.5)
Pain 28(62.2) 5(11.1) 31(60.8) 3(5.9)
Myalgia 4(8.9) 2(4.4) 3(5.9) 1(2.0)
Arthralgia 5(11.1) 2(4.4) 6(11.8) 1(2.0)
Nausea 17 (37.8) 4(8.9) 20 (39.2) 3(5.9)
Anemia 28 (62.2) 2(4.4) 19 (37.3) 2(3.9)
Leucopenia 21 (46.7) 3(6.7) 18 (35.3) 1(2.0)
Thrombocytopenia 15 (33.3) 3(6.7) 12 (23.5) 2(3.9)

grades 3—-4 were observed more frequently in the RT +
IFN group than in the IFN group (24.4% and 42.2%
vs 11.8% and 27.5%, respectively). As expected,
hematological toxicity, particularly anemia and leu-
copenia, was revealed frequently among patients who
received RT + IFN than IFN alone. At the same time,
frequency of the pain, myalgia and arthralgia were very
similar (Table 2).

3-year RFS did not differ significantly between
the two groups: it was 78.5% in the RT + IFN group
and 73.8% in the IFN group (p = 0.72) (Fig. 2). 3-year
PFS was 63.2% in the RT + IFN group comparing with
57.2% inthe IFN group (p = 0.59) and insignificant dif-
ference in 3-year OS (77.1% and 66.7% respectively,
p=0.29) (Figs. 3, 4). Median of RFS, PFS and OS was
not reached in any group.

DISCUSSION

Adding RT to surgical treatment reduces the
number of local recurrences. In particular, one of the
largest randomized studies showed a reduction in the
frequency of local recurrences from 41% to 10% [11],
although itsimpact on OSis uncertain. In order to pre-
vent distant metastases various treatments have been
used (RT, chemotherapy, IT) [12, 13].

Until recently, only recombinant a2b-IFN was
included into the guidelines for treating stage IIB-
Il melanoma in the United States and Europe [14].
However, the meta-analysis published in 2017 proved
its low efficacy: the absolute difference in event-free
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Fig. 4. 3-year overall survival

survival after 5 and 10 years was 3.5% and 2.7%, and
in OS — 3.0% and 2.8%, respectively, in favor of IFN
under observation [15]. At the same time, the efficacy
of combined RT and a2b-IFN compared with a2b-IFN
monotherapy is underestimated.

Radiation seems to synergize with IT via several
mechanisms, such as increasing the visibility of tumor
antigens, activating the cGAS-STING pathway, and
modulating the tumor microenvironment [16]. The ef-
ficacy of RT is associated with the induction of a type
I1FN response [17] triggered via a cytosolic DNA sensing
mechanism involving cGAS (Cyclic GMP-AMP synthase)
and STING (STimulator of INterferon Genes) [18, 19] and
thisresponse is dose-dependent, as high dose irradiation
can induce a mechanism leading to degradation of cy-
tosolic DNA, thereby preventing the activation of cGAS/
STING signaling [20]. Therefore, combination of IFN
and RT needs to be investigated in further clinical trials.

Our study has demonstrated that RT and a2b-IFN
are associated with higher frequency of grade 3-4 py-
rexia and fatigue compared with IFN therapy alone
(24.4% and 42.2% vs 11.8% and 27.5%, respectively).

RT and intermediate-dose IFN in adjuvant setting
tends to improve recurrence-free, progression-free
and OSon 4.7%, 6.0% and 10.4%, respectively, com-
paring with intermediate-dose IFN alone in patients
with synchronous and metachronous skin melanoma
metastases in regional lymph nodes with unfavorable
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prognostic factors, but it needs further investigation
in larger groups of patients.
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MPO®1J1b BE3MNEKU TA KJTIHIYHUA
PE3YJIbTAT AL’IOBAHTHOI MPOMEHEBOI
TEPANIT TA CEPEAOHIX 403 IHTEPDEPOHY

NOPIBHAHO 3 CEPEAHbOA030BOIO
IHTEP®EPOHOTEPAMNIEIO
B MOHOPEXXUMI Y NALIEHTIB
3 METACTASAMW MEJIAHOMU
B PEFTIOHAPHUX NIMPATUYHUX BY3JIAX
3 HECNPUATINBUMU NPOrHOCTUHHNMU
DAKTOPAMU

M. Kyxywxina, C. Kopogin, C. /leoxos, B. Ocmadhiiiuyk, A. Jledkos
Hauyionanvnuii incmumym paxy, Kuie 03022, Yxpaina

Merta: OuiHnty npodine 6e3nekn Ta KAiHIYHWUIA pe3yiib-
TaT aj’loBaHTHOI MPOMEHEBOI Tepanii Ta cepefHix Ao3 iH-
TepdepoHy MOPIBHAHO 3 CepeaHboA030BOK iHTEPdEpPO-
HOTepanielo B MOHOPEXWMIi Yy MauieHTiB 3 meTacTasamu
MeNlaHOMU B perioHapHux NiMpaTnyHnx By3nax 3 HecnpusT-
NINBUMU MPOrHOCTUYHUMU dakTopamu. Marepiann ta me-
Toau: 96 NauUiEHTIB i3 CUHXPOHHUMU Ta METAXPOHHUMWU Me-
TactasaMm MENaHOMW LWKIPU B perioHapHux nim@aTuyHmnx
By3nax (ctaaiqa Ill 3a American Joint Committee on Cancer)
3 HECNPUSATAUBUMUN MPOrHOCTUYHUMM dakTopamun Bynun paH-
[OMI30BaHi y 2 rpynu: ogHa 3 Hux (n = 45) oTpumyBana npo-
MEHEeBY Tepanilo Ha AiNsgHKy perioHapHoro NiMmeoKonekTopy
50-55Tp Ta cepepHi po3m a2b-iHtepdepony (MNT + IDH)
y af’loBaHTHOMY pexuMmi, gpyra (n = 51) nuwe Tepaniio ce-
penHimn posamn a2b-iHtepdepoHy (IPH). Pesynbtarn:
Haii6inbw nowmnpeHmnmm nobivHMMn edpektamm B 060X rpynax
O6ynu rinepTepMis Ta BTOma, ane cTyniHb 3-4 cnocrepirascs
yacTiwe y rpyni NT + IPH, Hix y rpyni IGH (24,4 ta 42,2%
npotn 11,8 T1a 27,5% BignosigHo). 3-piuHa 6e3peunauns-
Ha BuxmBaHicTb (BPB) ctaHoBuna 78,5% y rpyni MT + IPH
Ta 73,8% y rpyni I®H (p = 0,72), 3-piyHa BMXMBaHICTb 6e3
nporpecyBaHHs (BBIM) ctaHoBuna 63,2% y rpyni MT + IPH
nopiBHsHO 3 57,2% y rpyni rpyna I®H (p = 0,59) Ta 3-piyHa
3aranbHa BMXmMBaHicTb (3B) ctaHoBuna 77,1 ta 66,7% Bia-
nosigHo (p = 0,29). MepgiaHa EPB, BB Tta 3B He 6yna no-
CSAArHyTa B XOAHIN rpyni. BucHoBku: NpomeHeBa Tepanis Ta
cepenHboA030Ba iHTepdepoHOTEPAnia B aA’lOBaHTHOMY pe-
XUMi OEMOHCTPYIOTh TEHAEHLUIO A0 nokpaweHHs BPB, BBl
Ta 3B NopiBHSHO i3 cepefHbOA030BUM iHTEP(PEPOHOM B MO-
HOPEXMNMI Y NaLEHTIB i3 CUHXPOHHUMW Ta METAXPOHHUMN Me-
TaHOMaMW LWKIPW Y perioHapHux nimdaTtnyHmx By3nax 3 He-
CNPUSTANBUMMW MPOrHOCTUYHUMU dakTopamu, ane noTpPibHi
nopanbLui JOCNIOXKEHHS Y BENMKUX FPYNax NauieHTiB.
Kmoyosi cnoBa: menaHoma, perioHapHi metacTtasu B nimda-
TUYHI BY3/IM, NPOMeHeBa Tepanisi, a2b-iHTepdepoH.



