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Disclaimer

The views and opinions expressed in this educational activity are those of the faculty and do not necessarily 
represent the views of TotalCME, Inc., the CME providers, or the companies providing educational grants. This 
presentation is not intended to define an exclusive course of patient management; the participant should use their 
clinical judgment, knowledge, experience, and diagnostic skills in applying or adopting for professional use any of 
the information provided herein. Any procedures, medications, or other courses of diagnosis or treatment 
discussed or suggested in this activity should not be used by clinicians without evaluation of their patient's 
conditions and possible contraindications or dangers in use, review of any applicable manufacturer’s product 
information, and comparison with recommendations of other authorities. Links to other sites may be provided as 
additional sources of information. 
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Neoadjuvant Trial Strategies in Melanoma

• The central premise and advantages of neoadjuvant therapy are 
the extent to which tumor cells respond to a particular agent:

• Provides an interval assessment of response that (ideally):
– Correlates with measures of clinical outcome (PFS, DSS, OS)
– Guides subsequent treatments in the adjuvant setting
– Provides tissue for biomarker studies



Trial Population Regimen N
NCT02231775

Amaria et al Lancet Oncol 2018
Clinical stage III, resectable IV

BRAF V600E/K Dab/Tram x8w à surgery à Dab/Tram x44w 21

NCT01972347
Long et al Lancet Oncol 2019

Clinical stage III 
BRAF V600 E/K Dab/Tram x12w à surgery à Dab/Tram x40w 35

NCT02437279
Blank et al Nat Med 2018 Clinical stage III I3N1 x2 à surgery à I3N1 x2 10

NCT02519322
Amaria et al Nat Med 2018 Clinical stage III, resectable IV A: Nivo x4 à surgery à Nivo x13

B: I3N1 x3 à surgery à Nivo x13
A: 12 
B: 11 

NCT02434354
Huang et al Nat Med 2019 Clinical stage III, resectable IV Pembro x1 à surgery à Pembro x17 30

NCT02977052
Rozeman et al Lancet Oncol 2019 Clinical stage III

A: I3N1 ×2 à surgery
B: I1N3 ×2 à surgery

C: Ipi x2 – Nivo ×2 à surgery

A: 30
B: 30
C: 26

Amaria RN, et al. Lancet Oncol. 2018;19(2):181-193. 
Long GV, et al. Lancet Oncol. 2019;20(7):961-971. 
Blank CU, et al. Nat Med. 2018;24(11):1655-1661. 
Amaria RN, et al. Nat Med. 2018;24(11):1649-1654. 
Huang AC, et al. Nat Med. 2019;25(3):454-461. 
Rozeman EA, et al. Lancet Oncol. 2019;20(7):948-960. 

Neoadjuvant Trial Strategies in Melanoma:
Challenges Faced in Early Trials

• Multiple independent efforts
• Small numbers of patients in each study
• Differing designs

• Populations
• Duration



Come together to harmonize efforts!!
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https://melanoma-inc.org/

Neoadjuvant Trial Strategies in Melanoma:
International Neoadjuvant Melanoma Consortium 
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Neoadjuvant systemic therapy in melanoma: 
recommendations of the International Neoadjuvant 
Melanoma Consortium
Rodabe N Amaria*, Alexander M Menzies*, Elizabeth M Burton*, Richard A Scolyer*, Michael T Tetzlaff*, Robert Antdbacka, Charlotte Ariyan, 
Roland Bassett, Brett Carter, Adil Daud, Mark Faries, Leslie A Fecher, Keith T Flaherty, Jeffrey E Gershenwald, Omid Hamid, Angela Hong, 
John M Kirkwood, Serigne Lo, Kim Margolin, Jane Messina, Michael A Postow, Helen Rizos, Merrick I Ross, Elisa A Rozeman, Robyn P M Saw, 
Vernon Sondak, Ryan J Sullivan, Janis M Taube, John F Thompson, Bart A van de Wiel, Alexander M Eggermont, Michael A Davies, 
The International Neoadjuvant Melanoma Consortium members†, Paolo A Ascierto‡, Andrew J Spillane‡, Alexander C J van Akkooi‡, 
Jennifer A Wargo‡, Christian U Blank‡, Hussein A Tawbi‡, Georgina V Long‡

Advances in the treatment of metastatic melanoma have improved responses and survival. However, many patients 
continue to experience resistance or toxicity to treatment, highlighting a crucial need to identify biomarkers and 
understand mechanisms of response and toxicity. Neoadjuvant therapy for regional metastases might improve 
operability and clinical outcomes over upfront surgery and adjuvant therapy, and has become an established role for 
drug development and biomarker discovery in other cancers (including locally advanced breast cancer, head and neck 
squamous cell carcinomas, gastroesophageal cancer, and anal cancer). Patients with clinically detectable stage III 
melanoma are ideal candidates for neoadjuvant therapy, because they represent a high-risk patient population with 
poor outcomes when treated with upfront surgery alone. Neoadjuvant therapy is now an active area of research for 
melanoma with numerous completed and ongoing trials (since 2014) with disparate designs, endpoints, and analyses 
under investigation. We have, therefore, established the International Neoadjuvant Melanoma Consortium with 
experts in medical oncology, surgical oncology, pathology, radiation oncology, radiology, and translational research to 
develop recommendations for investigating neoadjuvant therapy in melanoma to align future trial designs and 
correlative analyses. Alignment and consistency of neoadjuvant trials will facilitate optimal data organisation for 
future regulatory review and strengthen translational research across the melanoma disease continuum.

Introduction
High-risk resectable melanoma (clinically detectable 
stage III with or without in-transit metastases) represents 
10–20% of all melanoma cases diagnosed yearly and has 
a risk of relapse (up to 70%) when treated with surgery 
alone.1,2 Positive results of studies of targeted therapies 
and immunotherapies for stage IV melanoma have 
ushered in a new era of adjuvant therapies for resected 
stage III disease, but patients with clinical stage III 
disease remain at a high risk of recurrence even with 
these adjuvant therapy advances. Therefore, improving 
existing therapies, innovating new therapeutic drugs, 
and investi gating new combination regimens is greatly 
needed in the neoadjuvant setting (ie, drug is given 
before definitive resection) for patients with high-risk 
clinical stage III melanoma.

Neoadjuvant systemic therapy is part of the established 
standard of care therapy in the management of other 
malignancies. This approach has several advantages: it 
might reduce tumour burden and facilitate surgical 
resection; it provides potentially valuable information 
regarding pathological response, which has been used as 
a surrogate endpoint of improved patient outcomes in 
treatment of other cancer types (such as locally advanced 
breast cancer, head and neck squamous cell carcinomas, 
gastroesophageal cancer, and anal cancer); and provides 
deep insights into mechanisms of disease resistance and 
response, and enables identification of biomarkers for 
response and survival.3–6 The response to neoadjuvant 

systemic therapy might also give important prognostic 
and toxicity information, and help direct the choice of 
adjuvant therapy, if needed, after definitive surgical 
resection. The neoadjuvant approach might also provide 
a mechanism through which novel drugs and 
combinations might be studied.7,8 Finally, evidence from 
preclinical models suggests that neoadjuvant therapy 
might provide a survival benefit over adjuvant therapy in 
the context of treatment with an immune checkpoint 
blockade, along with promising initial clinical trial 
results in patients.9 Despite all the listed potential 
benefits with neoadjuvant therapy, the therapy also has 
potential risks. Specifically, administration of neo-
adjuvant systemic therapy delays initiation of what is 
considered standard of care surgery because patients 
with poor treatment response could develop unresectable 
disease. Additionally, toxic effects from neoadjuvant 
therapy might result in long-term patient morbidity or 
further delay surgical resection, and thereby increase 
surgical risk. Thus, there is a need to clearly define the 
ideal patient population, duration of treatment, and 
toxicity of neoadjuvant systemic therapy to balance the 
potential risks of this investigational approach. In 
addition, patients remain at risk of the same toxicity as 
they would be exposed to when receiving standard of care 
adjuvant therapy.

Several neoadjuvant systemic therapy trials have been 
done for patients with melanoma using contemporary 
targeted and immunotherapies with promising early 
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confounded by subsequent therapies in the metastatic 
setting. Every effort should be made to collect date 
and cause of death. The INMC recommends that these 
trials include assessment of landmark 1-year, 2-year, and 
3-year relapse-free survival, event-free survival, distant 
metastasis-free survival, and overall or melanoma-specific 
survival as survival endpoints.

Biospecimen collection and translational 
research
One particularly advantageous attribute of the neo-
adjuvant treatment approach is the opportunity to do in-
depth characterisation of high-quality biospecimens 
collected in the context of therapy, as well as residual 
tissue collected at the time of surgery. The INMC strongly 
recommends that all neoadjuvant systemic therapy trials 
include prospective translational endpoints and study 
designs that allow robust assessments of biospecimens 
derived from the study. Indeed, the primary (or 
secondary) endpoint of many of these trials might be 
associated with a change in a relevant biomarker 
(depending on the drug being studied and alongside 
other crucial endpoints studied such as radiographical 
and pathologic responses, as well as survival endpoints). 
Notably, even though these trials are typically designed to 
enrol a small number of patients, the yield of robust 
translational data per patient is very high. Thus, 
investment into these efforts is clearly warranted.

The INMC recommends that all neoadjuvant syste-
mic therapy trials collect biospecimens and facilitate 

translational research to better understand response and 
resistance (primary or innate and acquired) to systemic 
therapy. All translational endpoints should be incor-
porated into either the secondary or exploratory trial 
objectives. Analysis of data should be in the context 
of pathological response (eg, pathological complete 
response or major pathological response vs pathological 
partial response vs pathological non-response) and 
survival, including relapse-free survival.

Biospecimen collection
The INMC recommends collecting tumour samples at 
baseline, early during treatment (week 3–5 of treatment 
depending on therapy), at surgical resection, and at 
relapse (figure 2). Every effort should be made to obtain 
tissue specimens specifically for translational evaluation, 
as opposed to archived samples after standard 
pathological processing. The preferred and ideal method 
of collecting tumour tissue before surgery is to obtain 
core biopsies (14 gauge, 3–7 cores per timepoint) because 
fine needle aspirates are insufficient material for the 
complete analyses recommended. Although most of the 
surgical resection specimens must be submitted for 
pathological assessment of response, obtaining a portion 
of the residual tumour and the treated tumour bed for 
translational studies at this timepoint is crucially 
important to facilitate evaluation of translational 
endpoints. These needs (ie, need for formal pathological 
assessment of resonse and need to reserve tissue for 
biospecimen analysis) should be balanced accordingly, 

Microbiome

Baseline
On treatment
(weeks 3–5)

Treatment starts Surgery Restaging (every 3 months) Progression

Tumour tissue

Blood

B

FFPE

Snap frozen

Prioritisation (4–6 cores)

RPMI or fresh → single cell suspensions

Distribution

1/3

1/3

1/3*

C

Tube type

Streck or sodium citrate

Volume drawn

20 mL

10 mL

10mL

Derivative

PBMCs, plasma

Serum

Double spun plasma for cfDNA
analysis†

Sodium heparin or EDTA

Procoagulant with or without gel separator

A

Figure 2: Biospecimen collection for neoadjuvant systemic therapy trials
(A) Longitudinal sample collection schedule. (B) Tumour tissue prioritisation and distribution (ie, how tissue and blood are allocated for analyses). (C) Blood 
collection and prioritisation. FFPE=formalin-fixed paraffin-embedded. PBMC=peripheral blood mononuclear cell. cfDNA=cell-free DNA. RPMI= Roswell Park Memorial 
Institute. *Assuming 4-6 core are obtained, divided out as above; single cell suspensions would be dependent upon site capabilities and should use a minimum of 
2 cores. †Might also be done using ethylenediaminetetraacetic acid (EDTA) tubes.

Amaria RN, et al. Lancet Oncol. 2019;20(7):e378-e389. 



Challenges for Pathologists in Neoadjuvant Trials
in Melanoma

• Pathologic complete response (pCR) is a fundamental endpoint 
in most clinical trials

• What is the definition of complete pCR?
• Be consistent about this early!

• How to process the tissue to determine pathologic response?
• How much tissue do we need to examine to reliably determine extent of 

pCR?
• Standardizing gross assessment facilitates comparison across trials
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Important lessons from early neoadjuvant trials in 
other cancer types: Lack of harmonization resulted in 

different definitions of pathologic response, 
nonuniform tissue processing, and thus
different interpretations of those results.



International Neoadjuvant Melanoma Consortium
Harmonizing Pathologic Assessment

• Most cases thus far consist of regional 
lymphadenectomy specimens +/-
primary tumor

• Primary lesion submitted in toto

• Lymph nodes submitted according to size of 
largest nodes

Tetzlaff MT, et al. Ann Oncol. 2018;29(8):1861-1868.



How much of the treated tumor bed consists of viable tumor?

Determining Extent of Pathologic Response After Neoadjuvant 
Therapy in Melanoma Requires Careful Assessment

Tetzlaff MT, et al. Ann Oncol. 2018;29(8):1861-1868.



How much of the treated tumor bed consists of viable tumor?

How much tissue needs to be analyzed in 
order to distinguish these scenarios?

Different from conventional 
lymphadenectomy specimens 

Determining Extent of Pathologic Response After Neoadjuvant 
Therapy in Melanoma Requires Careful Assessment

Tetzlaff MT, et al. Ann Oncol. 2018;29(8):1861-1868.



• Definition of pathologic Complete Response (pCR)
• Complete absence of viable tumor in the treated tumor bed
• May consist of a variable admixture of: 

• Fibrosis (hyalinized and/or proliferative)
• Necrosis
• Pigmented macrophages (tumoral melanosis)
• Inflammatory infiltrate (composition)

• Definition of near pathologic Complete Response (near pCR)
• Treated tumor bed occupied by ≤ 10% viable tumor

• Definition of partial Pathologic Response (pPR)
• Tumor bed occupied by ≤ 50% viable tumor

• Definition of Pathologic non-Response (pNR)
• Treated tumor bed occupied by > 50% viable tumor

All of these are empirical cutoffs that are not data driven or validated

Determining the Extent of Pathologic Response Following 
Neoadjuvant Therapy in Melanoma

Tetzlaff MT, etal. Ann Oncol. 2018;29(8):1861-1868. 
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Menzies AM, et al. Nat Med. 2021;27(2):301-309. 
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Survival (RFS) Differs According to Targeted Versus Immune 
Checkpoint Blockade and According to Pathologic Response

• Pooled analysis from 6 trials
• 192 patients

• 141 treated with immunotherapy
• 51 treated with targeted therapy

• Pathological response categories
• pCR = no viable tumor
• near pCR ≤10% viable tumor 
• pPR ≤50% viable tumor
• pNR >50% viable tumor

Menzies AM, et al. Nat Med. 2021;27(2):301-309. 

Baseline patient characteristics



Neoadjuvant Therapy for Melanoma
Recurrence-Free Survival Differs According to Extent of Pathological Response

• Pooled analysis from 6 trials that included 192 patients
• 141 treated with immunotherapy
• 51 treated with targeted therapy

Menzies AM, et al. Nat Med. 2021;27(2):301-309. 



Neoadjuvant Therapy for Melanoma
Recurrence-Free Survival Differs According to Extent of Pathological Response

Menzies AM, et al. Nat Med. 2021;27(2):301-309. 



Underscores the importance of reliably establishing pathologic response

Targeted therapy Immunotherapy

Neoadjuvant Therapy for Melanoma
Recurrence-Free Survival Differs According to Pathological Response and Therapy

Menzies AM, et al. Nat Med. 2021;27(2):301-309. 



Neoadjuvant Therapy in Melanoma and the Importance 
of the Pathologic Assessment
• Accurately determining the extent of pathologic response is 

critical to optimizing patient management and outcomes following 
neoadjuvant therapy in melanoma

• The extent of pathologic response correlates with RFS following 
neoadjuvant therapy

• Immune checkpoint shows greater efficacy than targeted therapy
• Achieving a pCR is more important in targeted therapy than immune 

checkpoint blockade
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