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Clinical Trial Updates
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ABSTRACT

Daromun (L19IL2/L19TNF) was investigated as a neoadjuvant, intralesional therapy for 
patients with fully resectable stage III melanoma in the phase III PIVOTAL trial (Clinical-
Trials.gov identifier: NCT02938299). The trial enrolled 256 patients in the European Union 
and met its primary end point, demonstrating a statistically significant improvement in 
recurrence-free survival (RFS; hazard ratio, 0.59; P 5 .005) for daromun followed by surgery 
versus up-front surgery, at a median follow-up (FU) of 21 months from random assignment. 
PIVOTAL included two clinically distinct subgroups, namely, patients with de novo diagnosed 
metastatic disease (n 5 34; 13%) and patients with recurrence(s) after surgery with or without 
radiotherapy and/or adjuvant systemic therapies (n 5 222; 87%). Here, we present an updated 
analysis of the primary and secondary end points, including safety data, at a median FU of 
36.8 months from random assignment (database cutoff: November 28, 2025), alongside new 

sensitivity analyses of event-free survival (EFS). The updated analysis confirms the clinically 
and statistically meaningful improvements in RFS and distant metastasis-free survival re-
corded in the neoadjuvant daromun versus control arm. The EFS post hoc analysis, conducted 
in both the overall population and the recurrent patient subgroups (with or without prior 
systemic therapies), provides consistency and robustness to the benefit of neoadjuvant 
daromun observed for the primary efficacy end point. No new safety signals of concern were 
recorded.

INTRODUCTION

The landmark NADINA and SWOG S1801 trials established 
neoadjuvant immune checkpoint inhibitors (ICIs) as the 
emerging standard of care for resectable stage III melanoma. 1,2 

Importantly, both trials enrolled patients without prior ex-
posure to ICI. A consistent proportion of these patients, 
however, experience relapse after prior (neo)adjuvant treat-
ment with ICIs and their combinations and have never been 
thoroughly investigated in previous trials. 1,2

Intralesional therapies offer a localized approach to immune 
modulation, allowing high intratumoral drug exposure with 
limited systemic toxicity. 3 Daromun, a novel intralesional 
immunocytokine, 4,5 promotes robust local tumor regression 
and induction of systemic antitumor immune responses by 
combining the T-cell–stimulating properties of IL-2 with 
the proinflammatory and vascular-disrupting effects of 
TNF. Early clinical studies have demonstrated the promising

activity of daromun in patients with injectable melanoma 
lesions, including regression of both injected and non-
injected tumors. 4

The phase III PIVOTAL trial (ClinicalTrials.gov identifier: 
NCT02938299) is a randomized study evaluating neo-
adjuvant intralesional daromun in patients with fully re-
sectable, locally advanced melanoma, who were mostly 
pretreated. The trial enrolled 256 patients in the European 
Union and met its primary end point, showing statistically 
significant improvement in recurrence-free survival (RFS; 
hazard ratio [HR], 0.59; P 5 .005) of daromun versus up-
front surgery, with a mild and manageable safety profile. 5 

The PIVOTAL trial included patients newly diagnosed and 
patients with recurrent disease, that is, at first or further 
relapse after surgery with or without radiotherapy (RT) or 
systemic therapies, representing 13% and 87% of the overall 
population, respectively.
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Here, we present an updated analysis of primary and sec-
ondary end points at a median follow-up (FU) period of 
36.8 months from random assignment. We also present a 
post hoc analysis of event-free survival (EFS) in the overall 
population. Exploratory EFS analyses were also conducted in 
the subgroup of patients with recurrent disease, either as a 
whole or stratified based on prior therapies (systemic v 
surgery/RT).

METHODS

A total 256 adult patients with locally advanced melanoma 
and at least one injectable skin or nodal lesion, eligible for 
complete surgical resection, were randomly assigned 1:1 to 
two study arms to receive either (1) intralesional neo-
adjuvant daromun (n 5 127, Arm 1; 13 million IU of L19IL2 
and 400 mg of L19TNF, once weekly for up to 4 weeks)

Patients screened (N = 364)

Screening failure 
  Distant metastases 
  ICF withdrawal 
  Not compliant with 
    other IC/EC criteria

(n = 108)

(n = 47)
(n = 12)
(n = 49)

Randomly assigned 1:1 
(n = 256)

ARM 1

(L19IL2/L19TNF + surgery)
ITT population (n = 127 patients)

ARM 2 
(surgery only) 

ITT population (n = 129 patients)

SE population (n = 124 patients)

Before surgery
  Progression
  Stage IV
  Toxicity
  ICF withdrawn
At first surgery
  R1 resection
  R2 resection
After surgery
  RFS events
  RFS FU completed
  RFS FU ongoing
  Retrospectively stage IV
    at screening
  ICF withdrawn
  Progression before surgery
  Start of other therapy
  Other

(n = 5)
(n = 1)
(n = 3)
(n = 1)

  (n = 11)
  (n = 9)

(all recurrences; n = 52) 
(n = 24) 
(n = 1) 
(n = 2)

(n = 3)
  (n = 1)
(n = 3)
(n = 6)

a

At first surgery
  R1 resection
  R2 resection
After surgery
  RFS events 
    Recurrences
    Deaths
  RFS FU completed
  RFS FU ongoing
  Not melanoma 
  Retrospectively stage IV 
    at screening
  ICF withdrawn
  Other

  (n = 13)
  (n = 6)

(n = 72)
(n = 68)

(n = 4)
(n = 13)

(n = 2)
(n = 6)
(n = 1)

(n = 9)
(n = 2)

SE population (n = 122 patients)

Did not receive

  study treatment

  and surgery

    Stage IV
    ICF withdrawn
    Not melanoma

(n = 5)

(n = 1)
(n = 3)
(n = 1)

Did not receive 
  surgery 
    Stage IV 
    Progression
    ICF withdrawn 

(n = 5)

(n = 1) 
(n = 1) 
(n = 3)

FIG 1. CONSORT diagram of patients’ disposition and random assignment. a Retrospectively detected. FU, 
follow-up; ICF, informed consent; IC/EC, inclusion/exclusion criteria; ITT, intention to-treat; RFS, 
recurrence-free survival; SE, safety-evaluable.
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TABLE 1. Baseline Demographic and Clinical Characteristics of the ITT Population and the Recurrent Patient Subgroup

Characteristic

Overall (N 5 256) Recurrent (n 5 222)

Arm 1 (n 5 127) Arm 2 (n 5 129) Arm 1 (n 5 108) Arm 2 (n 5 114)

Age, years, No. (%)

<65 65 (51.2) 68 (52.7) 53 (49.1) 57 (50.0)

≥65 62 (48.8) 61 (47.3) 55 (50.9) 57 (50.0)

Age, years, median (min-max) 64.0 (23.0-88.0) 63.0 (22.0-91.0) 65.0 (24.0-88.0) 64.5 (22.0-87.0)

Sex, No. (%)

Female 54 (42.5) 55 (42.6) 47 (43.5) 51 (44.7)

Male 73 (57.5) 74 (57.4) 61 (56.5) 63 (55.3)

ECOG, No. (%)

0 118 (92.9) 125 (96.9) 102 (94.4) 110 (96.5)

1 9 (7.1) 4 (3.1) 6 (5.6) 4 (3.5)

LDH level, No. (%)

Normal 110 (86.6) 106 (82.2) 97 (89.8) 95 (83.3)

Elevated 17 (13.4) 23 (17.8) 11 (10.2) 19 (16.7)

Time from first diagnosis of melanoma 
to random assignment, months, 
median (95% CI)

25.0 (19.0-36.0) 25.0 (19.0-33.0) 35.0 (25.0-44.0) 29.5 (23.0-37.0)

Disease stage (AJCC 7th version), No. (%)

IIIB 39 (30.7) 38 (29.5) 35 (32.4) 36 (31.6)

IIIC 70 (55.1) 71 (55.0) 58 (53.7) 63 (55.3)

III unspecified 9 (7.1) 16 (12.4) 7 (6.5) 11 (9.6)

IV 7 (5.5) 2 (1.6) 6 (5.6) 2 (1.8)

Unknown 2 (1.6) 2 (1.6) 2 (1.9) 2 (1.8)

Disease stage (AJCC 8th version), No. (%)

IIIB 20 (15.7) 23 (17.8) 17 (15.7) 22 (19.3)

IIIC 86 (67.7) 87 (67.4) 76 (70.4) 76 (66.7)

IIID 10 (7.9) 4 (3.1) 7 (6.5) 3 (2.6)

III unspecified 4 (3.1) 13 (10.1) 2 (1.9) 11 (9.6)

IV 7 (5.5) 2 (1.6) 6 (5.6) 2 (1.8)

BRAF mutation status, No. (%)

Mutated 49 (38.6) 43 (33.3) 41 (38.0) 34 (29.8)

Wild-type 43 (33.9) 51 (39.5) 36 (33.3) 47 (41.2)

Unknown 35 (27.6) 35 (27.1) 31 (28.7) 33 (28.9)

Melanoma metastases at study entry, No. (%)

1 70 (55.1) 76 (58.9) 63 (58.3) 68 (59.6)

2 22 (17.3) 24 (18.6) 17 (15.7) 19 (16.7)

≥3 35 (27.6) 29 (22.5) 28 (25.9) 27 (23.7)

Location of melanoma metastases, No. (%) a n 5 145 (100) n 5 136 (100) n 5 122 (100) n 5 119 (100)

Skin (cutaneous and subcutaneous) 76 (52.4) 66 (48.5) 71 (58.2) 60 (50.4)

Lymph nodes 66 (45.5) 67 (49.3) 48 (39.3) 56 (47.1)

Soft tissue 1 (0.7) 1 (0.7) 1 (0.8) 1 (0.8)

Other 2 (1.4) 2 (1.5) 2 (1.6) 2 (1.7)

Sum of diameters of melanoma lesions, mm, median (95% CI) 26.5 (21.0-30.0) 26.0 (23.0-30.0) 24.8 (20.1-29.0) 26.0 (22.0-30.0)

Prior systemic therapy, No. (%)

No 83 (65.4) 87 (67.4) 64 (59.3) 72 (63.2)

Yes 44 (34.6) 42 (32.6) 44 (40.7) 42 (36.8)

(continued on following page)
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followed by surgery or (2) up-front surgery (n 5 129, 
Arm 2).

Prior antitumor treatment, including surgery, RT, and ap-
proved systemic therapies, was allowed, as well as adjuvant 
treatment after surgery with approved therapies at physi-
cian’s discretion.

The primary outcome was RFS in a blinded independent 
central review (BICR) analysis. Secondary end points in-
cluded distant metastasis-free survival (DMFS), overall 
survival (OS), and safety. A post hoc analysis of EFS was 
also performed. Safety was assessed by capturing adverse 
event (AE) data using National Cancer Institute Common 
Terminology Criteria for Adverse Events (NCI CTCAE 
version 4.03).

HR for comparison of survival curves was estimated 
using univariate Cox regression analyses. The propor-
tional hazards assumption was verified using Schoenfeld 
residuals.

Additional information of trial design, patient population, 
study objectives, and definitions of primary and secondary 
end points and details of the statistical methods used are 
given in the Data Supplement (online only).

RESULTS

Patients

A total 364 patients were screened between June 2016 
and May 2023, and 256 of these were randomly assigned 
and included in the intention to-treat analysis (127 in 
arm 1 and 129 in arm 2). At random assignment, 34 pa-
tients were newly diagnosed with stage III melanoma,

whereas 222 patients had already experienced relapse(s) 
after surgery 1 RT with or without systemic treatments, 
including prior adjuvant therapies (the median time from 

prior systemic therapy was 16.5 months [arm 1] and 
25.5 months [arm 2]).

Overall, postsurgery adjuvant treatment was conducted on 
32.3% (41 of 127) and 41.8% (54 of 129) of patients in the 
treatment and control arm, respectively. Among recurrent 
patients, these proportions were 28.7% (31 of 108) and 37.7% 

(43 of 114), respectively.

Patient disposition (CONSORT diagram) is shown in Figure 1, 
and demographic, clinical, and tumor characteristics of the 
patients are reported in Table 1. Details of postsurgery ad-
juvant treatment modalities are provided in Appendix Table 
A1 (online only).

The original protocol and all amendments were approved by 
the institutional review board or the independent ethics 
committee at each participating site and by the relevant 
national authorities. Written informed consent was obtained 
from study participants and approved by the institutional 
review board at each site. The trial was conducted in ac-
cordance with ethical guidelines including Good Clinical 
Practice standards and the principles of the Declaration of 
Helsinki.

Efficacy

The updated primary outcome analysis in the BICR as-
sessment at a median FU of 36.8 months from random 

assignment (database cutoff November 28, 2025) con-
firmed a clinically relevant improvement in RFS (HR, 0.55 
[95% CI, 0.38 to 0.78]; P 5 <.001) for daromun versus up-
front surgery (Fig 2A) as well as for DMFS (HR, 0.53 [95%

TABLE 1. Baseline Demographic and Clinical Characteristics of the ITT Population and the Recurrent Patient Subgroup (continued)

Characteristic

Overall (N 5 256) Recurrent (n 5 222)

Arm 1 (n 5 127) Arm 2 (n 5 129) Arm 1 (n 5 108) Arm 2 (n 5 114)

Prior systemic therapy type, No. (%)

ICI 27 (21.3) 20 (15.5) 27 (25.0) 20 (17.5)

ICI only 20 (45.5) 15 (35.7) 20 (45.5) 15 (35.7)

ICI 1 BRAFi/MEKi 2 (4.5) 2 (4.8) 2 (4.5) 2 (4.8)

ICI 1 other 5 (11.4) 3 (7.1) 5 (11.4) 3 (7.1)

BRAFi/MEKi 3 (6.8) 6 (14.3) 3 (6.8) 6 (14.3)

Other 14 (31.8) 16 (38.1) 14 (31.8) 16 (38.1)

NOTE. The data shown are for the ITT population. A chi-square test indicated that there was no statistically significant difference in the distribution 
of baseline characteristics between the two arms of the study. Percentages might not total 100 because of rounding.
Abbreviations: AJCC, American Joint Committee on Cancer; ECOG, Eastern Cooperative Oncology Group; ICI, immune checkpoint inhibitor; ITT, 
intention to-treat; LDH, lactate dehydrogenase.
a Patient can have multiple lesions (double counting).
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Arm 1: 52/127
Arm 2: 72/129
HR:  0.55 (0.38-0.78)
Log-rank P value <.001
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C

FIG 2. (A) Kaplan-Meier estimates of RFS in the ITT population. Shown are estimates of 
RFS for 256 patients in the study (ITT population) stratified by treatment group. The 
median RFS was 6.5 months in the surgery arm and 23.8 months in the daromun
1 surgery arm. The 1-year, 2-year, and 3-year RFS rates were 38.6%, 25.5%, and 16.6% in 
the surgery arm and 63.5%, 49.2%, and 35.7% in the daromun 1 surgery arm, re-
spectively. (B) Kaplan-Meier estimates of DMFS in the ITT population stratified by 
treatment group. The median (continued on following page)
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CI, 0.33 to 0.83]; P 5 .005; Fig 2B). The EFS sensitivity 
analysis performed in the overall population was con-
sistent with the RFS results (HR, 0.71 [95% CI, 0.51 to 0.98]; 
P 5 .034; Fig 2C).

A per-protocol subgroup analysis of recurrent patients also 
showed that in this subpopulation, daromun significantly 
improved RFS (HR, 0.50 [95% CI, 0.34 to 0.75; Fig 3A) and 
DMFS (HR, 0.43 [95% CI, 0.26 to 0.72]; not shown) compared 
with the control. Further subgroup analyses of recurrent 
patients, according to their treatment history, showed 
comparable RFS benefit for those patients who had received 
and failed prior surgery accompanied by systemic therapies 
(HR, 0.53 [95% CI, 0.29 to 0.95]; Fig 3C) and for those who 
had only received surgery with or without RT (HR, 0.46 [95% 

CI, 0.27 to 0.78]; Fig 3E).

Exploratory EFS in the recurrent population favored neo-
adjuvant therapy (HR, 0.68 [95% CI, 0.48 to 0.97]; Fig 3B). 
Further analyses of the recurrent patient group were also 
performed according to the systemic treatment history. The 
EFS benefit showed a strong trend in recurrent patients who 
had received and failed prior surgery accompanied by sys-
temic therapies (HR, 0.68 [95% CI, 0.40 to 1.15]; Fig 3D) and 
in those who had only received surgery with or without RT 
(HR, 0.65 [95% CI, 0.40 to 1.05]; Fig 3F). However, these 
results demonstrate only a strong trend without reaching 
statistical significance.

OS data were still immature at the time of data cutoff (37 of 
104 events recorded).

Safety

The updated safety profile of daromun remained manageable 
in the overall population, with no new concerning signals 
recorded. 5 By the database cutoff date, AEs of NCI CTCAE 
grade ≥3 were reported in 33.6% (41 of 122) of safety-
evaluable (SE) patients in the neoadjuvant arm and in 
11.3% (14 of 124) of SE patients in the control arm. Grade 
3 treatment-related AEs (TRAEs) occurred in 28.7% (35 of 
122) of SE patients in the daromun arm and in 7.3% (9 of 124)

of patients in the control arm. The most frequently reported 
grade 3 TRAE in patients treated with daromun was injection 
site reaction occurring in 12.3% (15 of 122) of SE patients. 
There were no CTC grade >3 TRAEs and no treatment-related 
deaths.

DISCUSSION

The updated analysis confirms that neoadjuvant intrale-
sional daromun provides clinically and statistically mean-
ingful improvements in RFS and DMFS in patients with 
locally advanced recurrent melanoma. Exploratory EFS an-
alyses, which were designed to capture preoperative events 
that could prevent definitive surgery, produced consistent 
results with RFS and DMFS analyses. A post hoc analysis of 
EFS confirms the benefit of neoadjuvant daromun observed 
with the primary efficacy end point (RFS).

In the PIVOTAL trial, most patients (87%) had locally 
advanced recurrent melanoma after prior surgery with or 
without RT, with or without prior systemic adjuvant 
therapy. Both RFS and EFS analyses demonstrate a clinically 
significant advantage for the experimental arm in this 
higher-risk group. The safety profile was consistent with 
that observed in the overall trial, with no new safety con-
cerns emerging.

Recent perioperative immunotherapy trials 1,2 have estab-
lished the role of neoadjuvant therapy in de novo stage III 
melanoma. The findings of the present study extend 
the scope of neoadjuvant strategies to include recurrent 
patients, whether they have received prior systemic 
treatment. The results also support tumor-targeted 
intralesional cytokine delivery as a means of boosting 
local immune modulation while minimizing systemic 
exposure. 4,5 However, the study has several limitations, 
including its open-label design, the exploratory nature of 
the subgroup analyses, and the immaturity of the OS data. 
A longer FU period is required to clarify the potential 
impact on survival, and further prospective investigation 
in nodal-positive patients is necessary. A parallel, Phase 3 
neoadjuvant study in stage III resectable melanoma is

FIG 2. (Continued). DMFS was 14.0 months in the surgery arm and 38.7 months in the 
daromun 1 surgery arm. The 1-year, 2-year, and 3-year DMFS rates were 57.2%, 39.3%, 
and 28.7% in the surgery arm and 76.3%, 68.3%, and 51.2% in the daromun 1 surgery arm, 
respectively. (C) Kaplan-Meier estimates of EFS in the ITT population stratified by 
treatment group. The median EFS was 6.1 months in the surgery arm and 16.1 months in 
the daromun 1 surgery arm. The 1-year, 2-year, and 3-year EFS rates were 36.6%, 24.1%, 
and 15.7% in the surgery arm and 53.6%, 41.6%, and 30.1% in the daromun 1 surgery arm, 
respectively. The results were assessed by retrospective BICR. Tick marks show data 
censored at the time of last disease assessment. BICR, blinded independent central 
review; DMFS, distant metastasis-free survival; EFS, event-free survival; HR, hazard ratio; 
ITT, intention to-treat; RFS, recurrence-free survival.
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FIG 3. (A) Kaplan-Meier estimates of RFS in the subgroup of recurrent patients (n 5 222), stratified by treatment group. The median RFS was 
6.1 months in the surgery arm and 23.8 months in the daromun 1 surgery arm. The 1-year, 2-year, and 3-year RFS rates were 36.8%, 24.7%, and 
15.3% in the surgery arm and 62.7%, 49.2%, and 39.2% in the daromun 1 surgery arm, respectively. (B) Kaplan-Meier estimates of EFS in the 
subgroup of recurrent patients (n 5 222), stratified by treatment group. The median EFS was 6.1 months in the surgery arm and 16.1 months 
in the daromun 1 surgery arm. The 1-year, 2-year, and 3-year EFS rates were 35.2%, 23.6%, and 14.6% in the surgery arm and 52.6%, 41.2%, and 
32.8% in the daromun 1 surgery arm, respectively. (C) Kaplan-Meier estimates of RFS in the subgroup of recurrent patients who had received 
and failed prior surgery accompanied by systemic therapies (n 5 86). The median RFS was 5.9 months in the surgery arm and 16.7 months in 
the daromun 1 surgery arm. The 1-year, 2-year, and 3-year RFS rates were 31.5%, 17.5%, and 17.5% in the surgery arm and 57.7%, 37.3%, and 
30.5% in the daromun 1 surgery arm, respectively. (D) Kaplan-Meier estimates of EFS in the subgroup of recurrent patients who had received 
and failed prior surgery accompanied by systemic therapies (n 5 86). The median EFS was 5.9 months in the surgery arm and 11.8 months in 
the daromun 1 surgery arm. The 1-year, 2-year, and 3-year EFS rates were 29.1%, 16.2%, and 16.2% in the surgery arm and 47.9%, 31.0%, and 
25.4% in the daromun 1 surgery arm, respectively. (E) Kaplan-Meier estimates of RFS in the subgroup of recurrent patients who had received 
prior surgery(ies), with or without RT (n 5 136). The median RFS was 8.4 months in the surgery arm and 28.0 months in the daromun
1 surgery arm. The 1-year, 2-year, and 3-year RFS rates were 40.1%, 29.2%, and 15.1% in the surgery arm and 66.4%, 58.2%, and 45.9% in the 
daromun 1 surgery arm, respectively. (F) Kaplan-Meier estimates of EFS in the subgroup of recurrent patients who had received prior 
surgery(ies), with or without RT (n 5 136). The median EFS was 7.6 months in the surgery arm and 23.5 months in the daromun 1 surgery arm. 
The 1-year, 2-year, and 3-year EFS rates were 39.0%, 28.4%, and 14.7% in the surgery arm and 55.9%, 49.1%, and 38.7% in the daromun
1 surgery arm, respectively. The results were assessed by retrospective BICR. Tick marks (continued on following page)
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ongoing in the United States and various EU countries 
(NeoDREAM; NCT03567889). Future studies should evaluate 
predictive biomarkers of response and determine daromun’s

role in contemporary perioperative treatment sequences, 
including its optimal integration with checkpoint blockade 
and/or targeted therapy.
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APPENDIX

TABLE A1. Postsurgery Adjuvant Treatments (overall population)

Treatment Arm 1 (n 5 41) Arm 2 (n 5 54) Overall (n 5 95)

ICIs 28 38 66

BRAF/MEK inhibitors (TT) 8 12 20

ICI 1 TT 1 1 2

RT 4 3 7

Abbreviations: ICI, immune checkpoint inhibitor; RT, radiotherapy; TT, targeted therapies.

© 2026 by American Society of Clinical Oncology
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