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Slide 1 – Title Slide 

Cynthia Griffith: Welcome to the CME, AANP, AAPA-certified activity titled “Precision Skin Cancer Diagnosis: 
Gene Expression Profiling for Melanoma and Cutaneous Squamous Cell Carcinoma.” This educational 
activity is jointly provided by the Potomac Center for Medical Education (PCME) and Rockpointe 
Broadcasting, and supported by an educational grant from Castle Biosciences, Inc.  

Slide 2 – Steering Committee 

 I am Cynthia Griffith, a Physician Assistant in the Department of Dermatology at the University of Texas 
Southwestern Medical Center, and Editor-in-Chief of the Journal of Dermatology Physician Assistants. Today, 
I am joined by Dr. Sherrif Ibrahim, an Associate Professor of Dermatology at the University of Rochester 
Medical Center; Dr. Aaron Farberg, the Medical Director of Derm Texas, and Assistant Professor in Baylor, 
Scott, and White Health System; and Sylvana Brickley, a Nurse Practitioner at Lahey Dermatology.  

Slide 3 – Disclosures 

 The faculty and non-faculty disclosures are listed here. We will take a few minutes to give you the opportunity 
to review this. 

Slide 4 – Agenda 

 Here is the agenda. Welcome and introduction, gene expression profiling (GEP) for melanoma diagnosis, 
refining risk stratification in melanoma and cutaneous squamous cell carcinoma (cSCC), question and answer 
session, and activity roundup.  

Slide 5 – Educational Objectives 

 At the conclusion of this activity, participants should be able to (a) evaluate current and emerging clinical trial 
data for GEP in melanoma diagnosis; (b) identify high-risk patients with melanoma based on the latest staging 
system and GEP; and (c) discuss the utility of emerging GEP assays for risk stratification of cSCC. 

Slide 6 - Gene Expression Profiling for Melanoma Diagnosis 

 Let us talk about GEP for melanoma diagnosis.  

Slide 7 – Patient Case 

 Let us start with our case. Grant is a 58-year-old man you are seeing because he is concerned about a mole 
he has noticed on his arm. Based on initial examination, you suspect melanoma and do a biopsy. The biopsy 
suggests melanoma, but the results are inconclusive. You are considering GEP to confirm.  
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Slide 8 – Discussion Question 

 We have incorporated the questions you took as a pretest before starting this webinar. Let us start the 
discussion with one of those questions. I am going to ask you to think about the right answer, and we will 
cover that in a moment. When discussing GEP with your patient, which of the following pieces of information 
would you provide? A, GEP is more accurate than histopathologic evaluation for melanoma diagnosis; B, GEP 
is not necessary if the patient has two or more risk factors for melanoma; C, GEP tests have high rates of false 
negatives, so further testing will be needed; or D, GEP can be used in conjunction with clinicopathological 
evaluation to clarify a diagnosis. So, let us think about what we picked earlier.  

Slide 9 – Discussion Question 

 The correct answer is D, GEP should be used in conjunction with clinicopathological evaluation to clarify a 
diagnosis. GEP tests have low rates of false negatives. 

Slide 10 – How to Diagnose Suspicious Skin Lesions 

 When we are diagnosing melanoma, we use our eyes in visual inspection of lesions and determine if they are 
concerning for melanoma.  

Slide 11 – Physical Examination 

 We have criteria that are a great tool for public awareness, the ABCDEs of melanoma. Is a lesion Asymmetric, 
changing Borders, Color change, Diameter that is growing bigger than a fourth of an inch, or Evolving or 
changing lesion? But we know that there are shortcomings with these criteria.  

Slide 12 - Visual Identification of Skin Cancer 

 Visual identification of skin cancer is a cornerstone of diagnosis, but not all skin cancers look the same. Some 
lesions like this amelanotic melanoma are pink rather than blue or brown or black. And due to their 
uncharacteristic appearance, misdiagnosis or delayed diagnosis can be common – when lesions like 
seborrheic keratosis can mimic melanoma, and we have malignant skin lesions that can appear to mimic 
benign skin lesions like this, which is a lesion on the leg of one of my patients, a big game hunter in Africa. He 
came back from his trip and said, “I think I have been bit by something.” This lesion turned out to be an 
amelanotic melanoma. 

Slide 13 – Problems in Clinical Diagnosis of Melanoma 

 We know that clinical diagnosis of melanoma is not without its issues. Melanoma, as we said, can simulate 
or look like other less serious or benign lesions. Also, having numerous moles can increase risk for melanoma, 
but make it more difficult to find a patient’s melanoma.  

Slide 14 - Dermatoscopic Inspection of Skin Lesions  

 We use tools like dermatoscopes which are handheld visual aids that use magnification and light as adjuncts 
to the naked eye. This is a dermatoscopic photo of one of my patients, and you can see the peripheral black 
dots and globules here, and the scar-like depigmentation in the middle of the dermatoscopic image.  

Slide 15 – Problems in Dermatoscopic Diagnosis of Melanoma 

 Dermatoscopic evaluation can enhance our visual inspection and make it more accurate for us to find 
melanoma than just with use of our naked eye, but dermoscopy can still leave behind melanomas that are 
clinically difficult to find.
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Slide 16 – Biopsy for the Diagnosis of Melanoma 

 Most diagnoses of melanoma are made based on a lesion’s clinical features coupled with biopsy for histology. 
When features are characteristic, this is not generally problematic. Problems arise when the clinical and 
histologic features are unusual. This may lead to failure to biopsy, like in my patient that we saw before with 
the amelanotic melanoma, or it may lead to inadequate biopsy leading to erroneous histologic diagnosis. 
Here, think about the patient with a large potential lentigo maligna on the cheek. You will not take the whole 
lesion. You might take pieces of a lesion, but due to the size and the cosmetic appearance of a large biopsy, 
you would not be able to take the entire lesion for biopsy. And this inadequate biopsy may lead to an 
erroneous false negative where the patient has a piece that is lentigo maligna, but you are unable to prove 
that with your biopsy. 

Slide 17 - Architectural Criteria for Histologic Diagnosis of Malignant Melanoma 

 We think about biopsy and histology as definitive diagnoses for melanoma. What are the features that the 
pathologist is looking for when commenting on if the patient has a melanoma or not? Well, things like 
asymmetry, so the difference in size, thickness, number, and position of dermal cell; also poor conscription, 
when a lesion has melanocytes that proliferate or extend beyond the dermal components of the lesion.  

Slide 18 - Ancillary Criteria for Histologic Diagnosis of Melanoma 

 Additional things that the pathologist is looking for and commenting on are things like melanocytes within 
the hair follicle or other cutaneous adnexal structures.  

Slide 19 – Cytologic Features of Malignant Melanoma 

 We all also know about cytologic features of malignant melanoma, like atypical melanocytes or melanocytes 
that have nuclei that are larger than keratinocytes, also melanocytes that are mitosing or dividing, or necrotic 
melanocytes. 

Slide 20 - Challenges with Inconclusive Biopsy Results  

 Most of the time, biopsy confirms our clinical suspicion of melanoma. However, we all know there are cases 
when you or your patient want additional information about an inconclusive biopsy result, perhaps 
inadequate biopsy technique, or the size of the lesion can result in missed diagnosis or misdiagnosis. 
Inconclusive biopsy results from, for instance, a transected melanoma can result in a need for additional 
biopsy, or concern on your part or the patient’s part. We also think about current staging systems and how 
they are incomplete in their ability to predict if an individual patient lesion will be a cutaneous melanoma 
that will be likely to metastasize in the future. Every patient wants to know their individual risk, and the 
answer to the question, “Is my cancer going to recur or metastasize?” Now we have the ability with 
technology to answer that question. Looking back at the history us understand where we are today.  

Slide 21 - Molecular Techniques for Diagnosis of Melanoma 

 The first test used in molecular diagnosis of melanoma is called fluorescence in situ hybridization, or FISH 
testing. This is a test that is commonly used, most commonly we know, to diagnose Down syndrome. In this 
test, DNA is tagged with fluorescent probes that allow us to see chromosome regions. In the case of Down 
syndrome, this lets us see the presence of an extra chromosome 21.  

 The next generation of testing is comparative genomic hybridization. You can see the cartoon here on the 
bottom right of our screen that shows a depiction of what this looks like. Tumor DNA is extracted and 
compared to the patient’s DNA to see where genes might be upregulated or downregulated to see the 
activity of the tumor DNA. Over the last several years, we now have gene expression profiles, which measure 
the activity of genes at once to create a picture of cellular function. These genes are analyzed within tumor 
cells to determine how they act. And for our purposes, we want to know if these cancers will be more 
aggressive or less aggressive. 
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Slide 22 - Rationale for Gene Expression Profiling in Diagnosis 

 Why do we use GEP? It is not a substitute for clinicopathological correlation. Rather, this is an additional piece 
of information to inform our clinical decision-making. GEP can be used in conjunction with traditional staging 
to help providers stratify an individual patient’s risk. It can also help us guide clinical surveillance. Do we need 
imaging or more intensive management for these patients with cutaneous melanoma? Increased 
surveillance can be undertaken for identified high-risk individuals that might not otherwise be recommended 
based on the current staging alone. 

Slide 23 – How to Use Gene Expression Profiling in Diagnosis 

 How do we use GEP in diagnosis? GEP is an adjunct to clinicopathological evaluation. It can assist when the 
diagnosis is in question, and it can inform subsequent management decisions, with the goal of increasing 
patient survival.  

 Now, I am going to hand the presentation over to Dr. Farberg who is going to discuss our data for GEP in 
melanoma. 

Slide 24 – Discussion Question 

 Aaron Farberg: Thank you, Cynthia. This is Aaron Farberg. Now we are going on to the discussion question 
and the first one here, and I will read it aloud as you are considering this question. Remember, this was also 
part of the pretest. First question is which of the following was observed in a clinical trial of the 23-GEP, the 
myPath Melanoma diagnostic test for melanoma? A, 72.6 rate of actionable diagnosis; B, 42.7% reduction in 
ambiguous diagnosis; C, 62% agreement with histopathologic diagnosis; or D, 92.2% positive predictive 
value? I will let you lock in your answers here.  

Slide 25 – Discussion Question 

 The answer was B, a 42.7% reduction in ambiguous diagnosis. As you see in some of the next slides, you will 
find the answer to this question.  

Slide 26 - Current GEP Tests for Melanoma Diagnosis 

 Let us talk about the two primary GEP tests currently available for melanoma diagnosis: the 23-GEP test, also 
known as the myPath Melanoma test, and the 35-GEP test, which is the DiffDx-Melanoma. 

Slide 27 - Impact of 23-GEP Test on Ambiguous Diagnoses 

 Looking at some of the data for these tests, this is a dermatopathologist utility study for the 23-GEP test, and 
it included 218 difficult-to-diagnose melanocytic lesions. They wanted to see if this test could help reduce the 
rate of ambiguous diagnoses as determined by a dermatopathologist. And as you can see, by incorporating 
this test, the 23-GEP test, there was a 42.7% reduction in ambiguous diagnoses. This is one of the earlier 
clinical utility studies published for myPath test back in 2016. And again, the key point here is that majority 
of intermediate and low-confidence diagnoses will be treated as melanoma. So, it is important to turn these 
from ambiguous or difficult-to-diagnose lesions into an actionable result. 

Slide 28 - Impact of 35-GEP on Re-Excision Rates 

 Looking at another study including the reduction of re-excisions. The key takeaway from this study is that the 
myPath testing will reduce overtreatment. As you can see, in myPath benign cases, there was a 72.7% 
reduction in proposed re-excisions. Just recall that this was the actual treatment carried out by 
dermatologists. This demonstrates a significant impact that myPath would have in real-world cases. These 
patients can be spared the complications associated with treatment, and the costs associated with the care, 
can be reduced, especially in the first year or two following diagnosis. 
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Slide 29 - Ability of GEP to Predict Clinical Outcomes 

 Again, looking at the utility of reduction in re-excisions for these ambiguous lesions. The key takeaway from 
this study is that benign results from the GEP testing can safely allow patients to forego re-excision. In a 
prospective study, patients were selected that had a diagnostically ambiguous lesion. The GEP results were 
benign, and then the dermatologist treated the lesion as a benign lesion. Makes a lot of sense, right? In these 
patients, while a small percentage elected for re-excision, none of the patients, including the 88% that did 
not have any additional surgical intervention, had any adverse events reported, which included no local 
recurrence or metastases. 

Slide 30 - Comparison of Available Diagnostic Modalities 

 Here is a nice table comparing all the available diagnostic modalities. As mentioned, there is more than just 
GEP available, and you can look across the accuracy measurements. You have sensitivity and specificity, and 
you can see that the GEP does very well. 

Slide 31 - Other “Biomarkers” Used for Diagnosis 

 Are there other biomarkers available for diagnosis? Absolutely. We have immunoperoxidase stains that are 
useful in demonstrating differentiation of a variety of other immunohistochemical stains, PRAME staining as 
well, but all these sometimes have issues with variability. There is also BRAF and other stains useful in guiding 
therapy.  

Slide 32 - Refining Risk Stratification in Melanoma and cSCC 

 And now, I will turn things over to Dr. Ibrahim to show you some of the ways this technology is being used 
for risk stratification in cSCC. 

 Sherrif Ibrahim: Thank you, Dr. Farberg. That was very informative. We are going to switch gears now and 
talk a little bit about refining risk stratification in cSCC.  

Slide 33 – Discussion Question  

 And like with the previous session, I would like to start with a discussion question. Which of the following is 
true regarding the 40-GEP test for cSCC risk stratification? A, it divides patients into four risk categories based 
on gene expression; B, Class 1 identifies patients with a greater than 90% three-year metastasis-free survival; 
C, Class 2B has a longer metastasis-free survival than Class 2A; or D, Class 3 identifies patients with a less than 
75% three-year metastasis-free survival.  

Slide 34 – Discussion Question  

 And the answer here is B, Class 1 identifies patients with a greater than 90% three-year metastasis-free 
survival. 

Slide 35 - Impact of cSCC 

 When we think about cSCC, the incidence in the United States is increasing rapidly, with more than two 
million estimated cases each year. Number of deaths attributed to cSCC is also on the rise. The rate of 
recurrence and metastasis is something that is very hard to measure. We can see here a range anywhere 
from about 4% to 20%, because it is very difficult to predict which of these cancers will go on to regional or 
distant disease. We know that the rate of death has been reported to be somewhere between 2% and 3%. 
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Slide 36 - cSCC Is an Increasing Problem in the U.S. 

 For us as dermatologists, we are so used to telling patients that melanoma is the deadliest of skin cancers. If 
we think about an overall percentage of people who succumb to the disease, this might be true. But when 
we look at this huge incidence of squamous cell carcinoma, and that 2% to 3% death rate of those patients, 
we see that the overall disease-related mortality in the United States of squamous cell carcinoma is almost 
double that than for melanoma. Managing squamous cell carcinoma is a very difficult clinical issue in our 
practices day to day, because we know that we see so many of them, and a relatively few number of them 
will go on to metastatic disease and poor outcome, but it is so difficult to predict which ones do. So the utility 
of the traditional clinicopathologic risk factors is really limited, and particularly by their low positive predictive 
value. 

Slide 37 - Current Staging Systems for cSCC 

 There are three main staging systems that we use for cSCC, the AJCC8* and the Brigham and Women’s 
Hospital (BWH). Those are pure staging systems. Whereas the NCCN† divides overall risk as low risk, high risk, 
or very high risk, and we can go into these in a little bit more detail. And while we have made huge strides in 
our ability to stage tumors based upon these systems, there is still room for improvement. 

Slide 38 - AJCC and BWH Staging Systems 

 When we look at this here is AJCC8 on the top, and BWH staging on the bottom, these are the types of risk 
factors that are incorporated into the staging system. So, certainly we do know that size, depth of the tumor, 
other high-risk features such as poorly differentiated histology, perineural invasion of, especially, of larger 
caliber nerves, invasion beyond the fat, and so forth all in an additive way increase the likelihood of a tumor 
behaving badly.  

Slide 39 - AJCC and BWH Risk Stratification 

 However, the sensitivity, specificity, positive predictive value, and negative predictive value of the two main 
staging systems are shown here. And again, we can see while we have made amazingly great strides in their 
ability to predict metastasis, or to prevent a tumor that has low risk for metastasis, there is still great room 
for improvement. 

Slide 40 - NCCN Risk Stratification 

 When we look at NCCN risk stratification, we can see that tumors are categorized as being either low risk, 
high risk, or very high risk based on the clinicopathologic features that you see in the left-hand column. And 
this is an improvement. This is a new guideline that was just released in February of 2022. So, it is nice to see 
that there are iterations of improvement with all the staging systems and risk stratification systems. 

Slide 41 - Rate of Metastasis in the General SCC Population 

 When we look at the rate of metastasis in the population of patients who get squamous cell carcinoma, we 
see a measurement that is hard to nail down. And we can see in some studies here. You can see on the top 
line up to 13% metastatic rate and others around 2% or 3%. It really does not ever go below 2%, except in 
one study where it was 1.5%. Some of them are retrospective studies. Some of them are prospectively 
followed, but even though, it is still hard to nail it down, and these are really the seminal papers in our field. 
These are very high-level papers, high-level investigators. But if you average all these together, we see, in 
general, the squamous cell population has about a 6% metastatic rate. 

 
* AJCC, American Joint Committee on Cancer 
† NCCN, National Comprehensive Cancer Center 
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Slide 42 - Shortcomings of Current Staging Systems 

 How do we pick which of those 6% of all squamous cell patients will go on to metastasis? Here is another 
listing of very high-level papers that you see on the left-hand column. This is a very, very interesting and telling 
table, in my opinion. In the first column of numbers there, we can see each of those is a paper that has 
appeared recently in our literature. And if you take those patients that are low staged by BWH, so those are 
T1 or T2a patients in the left. These are patients that we typically say, “Hey, you have a low risk of metastatic 
spread. Let us remove your cancer, and, you do not have too much to worry about.” We see that this is the 
percentage of metastasis occurring in patients that were deemed to be low risk by staging. In other words, 
in some of these patients, in say, for instance, this top line, 60% of the patients that had metastasis in that 
study were previously staged as being T1 or T2a. And so, if you average all of those, we see that that is about 
30%. About 30% of the patients that we say, “Hey, you have nothing to worry about. You are good. We will 
just watch you,” 30% of the cases that are metastatic were under-staged. 

 And now, if you look at the right-hand column, these are patients that are high stage by clinicopathologic 
staging and the BWH staging system. These are tumor stage 2b or T3. And these are ones that we say, “You 
have a higher-risk cancer. Let us potentially do more things. Let us send you for sentinel lymph node biopsy. 
Let us send you for radiation. Let us get imaging,” that really these are the percentage of high-risk cases 
without metastases. So, 75% of those that we say are high risk by staging do not go on to have metastases. 
We can refine this further, and that we see that 30% of the cases that went on to experience metastases 
were told that they were low risk, and 75%, out of those patients who were staged as high risk do not go on 
to have metastases. Clearly there is some room for improvement here. 

Slide 43 - Gene Expression Profiling for cSCC 

 Enter GEP for cSCC. Currently, there is only one test that is commercially available. It is the 40-GEP test, also 
known as DecisionDx-SCC.  

Slide 44 - 40-GEP Risk Stratification Of cSCC 

 This is a figure from our paper that we presented in 2021, in the JAAD‡ journal. And what the gene expression 
profile test does is it classifies cSCC patients as either being Class 1, Class 2A, or Class 2B based on the 
expression of 40-genes from their original biopsy. And if we look at the overall event rate down in the bottom 
right-hand corner there, we can see that those Class 1 patients had a 9% overall event rate, Class 2A, 20%, 
and Class 2B, 60%. And by event rate, we mean metastatic event, and this is highly significant here. I will go 
on to say that the overall event rate for the subjects in this study was 15%. It was really fortified for those 
patients that had metastatic events. So, it took an overall event rate of 15% and dropped it to 8.9% for those 
that are Class 1. 

Slide 45 - 40-GEP Outcomes by NCCN Risk Status 

 If we further sub-stratified into two cohorts, those on the left that you see were NCCN high risk, and those 
on the right NCCN very high risk, we see a similar pattern. Without GEP, the very, very bottom line on the 
slide here, those patients that were deemed to be high risk by NCCN guidelines had an overall event rate of 
10%. Class 1 GEP drops this to 4%, whereas Class 2B, 37.5% likelihood of having metastatic disease. We see 
a similar pattern on the right. Without GEP, 23% of the very high-risk subset went on to have a metastatic 
event, and Class 1 drops this likelihood by 50%.  

  

 
‡ JAAD, Journal of the American Academy of Dermatology 
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Slide 46 - 40-GEP: Accuracy 

 When we look at the accuracy of a GEP Class 2 or Class 2B result in comparison to high-risk staging by BWH 
or AJCC8, we see a statistically significant improvement over those staging systems, particularly in the 
sensitivity and specificity, as you can see by the statistically significant numbers there shown on the left. 

Slide 47 - 40-GEP Stratification of Metastatic Risk per BWH or AJCC8 Binary T Stage (N=420) 

 I love this plot here because it visually demonstrates how great of an impact 40-GEP has on risk stratification. 
On the left side of this figure, we see BWH staging. And within that left side, they are subdivided into low-risk 
or T1/T2a group, and high-risk T2b or T3 group. On the right side of the dotted line there, we see AJCC8 in a 
similar pattern with the low-risk tumors T1 and T2 on the left, and the high-risk tumors T3 and T4 on the right. 
The black dots signify the patient’s risk for metastasis based on the staging systems alone. Take for instance, 
a high-risk BWH tumor has a 33.9% likelihood of metastasis. If they then undergo 40-GEP risk analysis, you 
can see in Class 1, which is the green arrow, drops the likelihood of metastasis to about half. Whereas look 
at what happens really with any of the black dots if they have a Class 2B result, a whopping 71% likelihood 
for metastatic spread. Now, these are the patients that we start certainly, uh, following more closely, 
increasing our intensity of surveillance, but perhaps having further discussions about adjuvant treatment or 
other kinds of interventions. 

Slide 48 - Summary for Squamous Cell Cancer 

 In summary, for cSCC, the GEP of 40 DecisionDx-SCC test performs very well in comparison to existing staging 
systems, particularly when it comes to negative and positive predictive value. There is currently no consensus 
on clinical management modifications if metastases are predicted, but certainly it becomes a springboard for 
the design and execution for numerous clinical trials. And it really is not meant to replace staging. But in my 
practice, it really is a nice way to combine clinicopathologic staging with GEP results and refining the 
treatment plan for the patients. And the outcomes if any of these modified clinical management have not 
been assessed. So, in other words, we are not here to tell you that GEP is going to replace the standard of 
care or should really change the way you manage these patients but provide you with an additional piece of 
information when it comes to helping predict which of the squamous cell carcinoma will misbehave. With 
that, I will hand it back over to Dr. Farberg and we are going to switch gears a little bit here and talk about 
the impact of GEP testing in melanoma. 

Slide 49 – Impact of Melanoma 

 Aaron Farberg: Thank you, Dr. Ibrahim. It has been important to understand the impact of cutaneous 
squamous cell, but we are going to switch gears and jump back into the melanoma world. This slide highlights 
the impact that melanoma has on our patients. You can see that over 100,000 melanomas in situ and another 
100,000 invasive melanomas were diagnosed just this past year in 2021. The unfortunate part is that there 
have been an estimated 7,180 deaths in 2021. So, over 7,000 people passed away from this disease. 
Importantly, when it is pre-metastatic, this disease is curable. But unfortunately, metastatic melanoma is 
proven to be the more difficult disease. We really want to identify these patients as early on as possible, 
whether it be any sort of recurrence or metastasis. 

  



 
 

 

Precision Skin Cancer Diagnosis: Gene Expression Profiling for Melanoma and cSCC p.9 

Slide 50 – Sentinel Lymph Node Biopsy 

 Let us talk about the sentinel lymph node biopsy. Who should be getting it? It is primarily determined by the 
NCCN guidelines that recommend that if your chances of a positive node are less than 5%, then you do not 
need the procedure. Now, if your chances of having a positive sentinel lymph node lie between 5% and 10%, 
then the job is to discuss and consider this as a procedure for these patients. If it is greater than 10% chance 
of having a positive node, then this is really a discuss and offer. You are encouraging patients to undergo this 
procedure. How do we determine these percentages? I know they are very convenient, even numbers, but 
they came from large studies, large trials, including MSLT-1. And it is primarily split up by your tumor staging, 
your T staging category that helps determine what these percentages are. The T staging can bin your patients 
into these risks. Other important points that you can see below here is that nodal metastasis is found in less 
than 20% of patients that undergo a sentinel lymph node biopsy procedure. That means more than 80% of 
patients that undergo the procedure have no nodal metastasis. This really highlights why it is important to 
identify which patients truly need to undergo this procedure, and who you could forego. And that, as you 
read as the next point, is that those that undergo this procedure have a risk of adverse events, including 
bleeding, infection. This is a real procedure. This is a real surgery, and it does have risks. So, it is important to 
identify which patients need this procedure. 

Slide 51 - Risk Stratification for Primary Cutaneous Melanoma 

 Let us talk about the risk stratification for primary cutaneous melanoma. Why are we risk stratifying patients? 
Well, we need to figure out what sort of disease management we are going to recommend for them. An 
example of that would be postoperative adjuvant therapy. We live in a new age where we have 
immunotherapies and other treatments for these patients. We must figure out what sort of patient 
counseling we are going to consider, and then importantly, what is our surveillance, what is our management 
for these patients going to be. And that includes how often we are going to see the patient back for their 
exams, are we going to consider a sentinel lymph node biopsy, as we recently discussed, or are we going to 
do some sort of imaging. 

Slide 52 - Risk Stratification for Primary Cutaneous Melanoma 

 What are our goals at this risk stratification? We want to be able to predict sentinel lymph node positivity so 
we can determine which patients are best to undergo that procedure. Also important is we want to know 
which patients are at risk of relapse, or locoregional or distant metastasis. We want to be able to also predict 
which patients are going to live and die melanoma specific death. And then, we want to identify which 
patients could be spared intensive surveillance, whether that be imaging or having them come back from 
their exams. You must remember that these patients have busy lives, and the management choices we help 
them select really have an impact. 

Slide 53 - Current Staging Systems: Melanoma 

 Let us talk about the current staging systems available for melanoma and there are a number of these. There 
is one, the SEER staging, which is the Surveillance, Epidemiology, and End Results Program through the 
National Cancer Institute. This one is population based here in the US. There have not been any changing 
versions to it. Perhaps importantly is the AJCC, the American Joint Committee on Cancer, which involves a 
variety of cancer centers. The AJCC was born back in the 80s, and it has improved with every iteration. We 
are currently on the eighth version, and we will dive a little bit into the details in just a bit. 

Slide 54 – SEER Staging 

 Looking at the SEER staging, you can see the summary stages there on the left. It is primarily based on the 
tumor thickness, but also location and some other factors as well.   
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Slide 55 – AJCC Staging 

 More important is the AJCC staging, which is more commonly used. As you can see, AJCC, this system is based 
on this TNM status [tumor, nodal, and metastatic status]. The most recent version, for example, had dropped 
the 100th decimal point time in the thickness. As I have said before, it continuously gets better.  

Slide 56 – AJCC Risk Stratification 

 The importance of this slide is not to necessarily quiz you and have you memorize everything but it is just to 
show that there is a slight difference between the pathologic TNM staging you will see on the right and the 
clinical prognostic staging that you see on the left. And you can note the difference here in the red box. In 
the classification of IB for clinical staging that is stage IB, for pathological staging, it is actually IA. And just a 
reminder that clinical staging is what should be used for your patient staging. 

Slide 57 - AJCC Risk Stratification 

 Here is a nice Kaplan-Meier curve showing the risk stratification that AJCC provides us. Again, I will highlight, 
when a patient of yours is diagnosed with melanoma, they are put on these curves. And therefore, it is very 
important to understand what your patient’s risk is because you are going to provide different management 
for lower risk patients that you will see on the top as you would for any of your advanced stage disease. 

Slide 58 - Gene Expression Profiling for Melanoma 

 Let us talk about GEP, again, for our cutaneous melanoma patients. I know we have highlighted the 31-GEP. 
But are there others out there? Absolutely. You bet there is. We have the 31-GEP, which is the DecisionDx-
Melanoma test, and this predicts whether a patient is at low-risk (Class 1) or high-risk (Class 2) of metastases 
as well as recurrence and overall death based on the tumor biology of the cutaneous malignant melanoma. 
There have been recent advances in this test as well with the integration of clinicopathologic features that 
really provide personalized risk scores for these patients. 

 There is also the 8-GEP plus clinicopathologic features test. This is the Merlin assay. It includes 
clinicopathologic features with their GEP. It is primarily available as an investigational assay in a few 
institutions across the United States. I will also highlight that data is currently limited for this test. And given 
that the test was developed with the clinicopathologic features included already, it is difficult to say what 
impact the CP factors have, as opposed to just the GEP. Then there is also the 11-GEP, the Melagenix. This 
one is only available in Europe, which is why we did not cover it in detail. 

Slide 59 – Patient Case 

 Let us move on to a patient case. We have Patricia who is a 46-year-old woman with a mole on her right 
lower leg that has been identified as a melanoma. I am sure many of you have this walk into their office on 
a, at least, weekly basis. This patient underwent a wide local excision that reveals the following: It is a 
melanoma with a 1.2-millimeter thickness, and there was ulceration present. She underwent a sentinel 
lymph node, and this fortunately, was found to be negative. But of course, the patient is very anxious, and 
rightfully so, about her disease. 

Slide 60 – Discussion Question 

 Now we have our next discussion question. How would you proceed with this patient? And I will read these 
answers as you think about it. A, would you monitor annually; B, refer to an oncologist to discuss adjuvant 
therapy; C, perform a GEP, and if Class 1A, get a baseline imaging and monitor; or D, perform the GEP testing, 
and if it is Class 2A, get baseline imaging and monitor.  
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Slide 61 – Discussion Question 

 And the correct answer is D, perform the GEP, and if Class 2A, get baseline imaging and monitor. And this is 
an important case scenario, because unfortunately, it happens all too often. We have an invasive melanoma, 
and they go off to have their sentinel lymph node biopsy, but as I discussed earlier in the presentation, most 
often it is a negative result. And so, now you still must determine what is the risk for this patient. And with 
the GEP, we identify if it is a high-risk class such as 2A or 2B that they may benefit then from additional 
surveillance, including imaging and intense monitoring. 

Slide 62 - 31-GEP: Major Clinical Trial Outcomes 

 On this next slide, it highlights a variety of important clinical trials and their outcomes involving the 31-GEP. 
As clinicians, we are taught to wait until there is a variety of data and that it is repeatable. And as you can see 
here, whether it be retrospective or prospective studies, that there is a significant impact from the 31-GEP, 
and it is able to accurately identify high-risk, as well as low-risk patients. 

Slide 63 - GEP-31: Accuracy in Predicting Recurrence 

 Looking at the accuracy and predicting recurrence, again, living or dying is important, but our patients also 
care whether they are going to have a recurrence or metastasis. You can see here the 31-GEP is quite accurate 
in determining exactly that.  

Slide 64 - 8 GEP + CP: Impact on Need for SLNB 

 How about the 8-GEP plus clinicopathologic factors assay? This study had shown that this test has a high 
negative predictive value for determining patients that could forgo a sentinel lymph node biopsy procedure.  

Slide 65 - 11-GEP: Correlation of Score with Survival 

 And the 11-GEP test, how does it stack up? You can see here with correlation for their survival scores, that 
this test has a high predictive value with greater than 90% score for melanoma specific survival. 

Slide 66 - Consensus Paper from the Skin Cancer Prevention Working Group 

 But do not just take it from me. What are other people saying about GEP? This was a consensus paper from 
the Skin Cancer Prevention Working Group, which is a working group of world-known experts that have spent 
at least an additional year in clinical research focused just on skin cancer. And of course, we all agree that 
melanoma is a growing public health concern, and that our current staging, which includes AJCC and NCCN 
are very important and useful in determining melanoma prognosis. However, many of these models do not 
account for genomic expression and may not optimize prognostic assessment. And that is where GEP testing 
comes in. It has been validated. It is reproducible, as I discussed, and it is consistent across studies. And by 
integrating GEP into our models, we can improve prognostic accuracy for our patients. The prognostic GEP 
testing informs clinical decision making, particularly regarding sentinel lymph node biopsies, and by 
incorporating GEP into our clinical management, we have positively impacted patient outcomes.  

Slide 67 – Part 1- Integrating GEP Testing into Clinical Practice 

 And now I will be handing the presentation over to my colleague, Sylvana Brickley, to talk about integrating 
GEP testing into your clinical practice. 

Sylvana Brickley: Thank you, Dr. Farberg. Next, I will be discussing how to integrate GEP testing into your 
clinical practice.  
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Slide 68 - Identifying Appropriate Patients: Melanoma 

 First, when we think about identifying appropriate patients with melanoma for GEP testing, we must 
remember that this GEP testing is meant to be used as an adjunct to standard American Joint Committee on 
Cancer (AJCC) and National Comprehensive Cancer Network (NCCN) staging and guidelines. The NCCN 
guidelines that were recently published or updated in March of 2022 state that GEP testing should not guide 
clinical decision making in patients with Stage 1 or T1 melanomas alone, and that it is not meant, as we 
mentioned before, to replace traditional clinicopathologic staging. The decision to use GEP testing should be 
tailored to individual patient risk factors and patient preferences, as well as other considerations. 

Slide 69 - Identifying Appropriate Patients: cSCC 

 As for identifying appropriate patients with cSCC, there was recently an expert consensus statement 
published on this topic by Arron and colleagues in the Journal of Drugs in Dermatology. And in patients with 
cSCC who have one or more of these high-risk factors, GEP can complement risk assessment and tumor 
staging information, or more personalized risk-appropriate patient management. As is the case with 
melanoma with cSCC, GEP testing should not be used as a replacement for the standard of care, but instead 
is an additional data point when considering the best course of treatment for the patient. This table here was 
adapted from one published in a paper by Arron and colleagues in 2021, titled “Clinical Considerations for 
Integrating Gene Expression Profiling into Cutaneous Squamous Cell Carcinoma Management.” And this 
expert consensus panel convened to provide an early framework for healthcare providers to use to integrate 
GEP 40 testing into their practice for patients with SCC. 

 These were the high-risk factors that the expert panel decided could identify patients appropriate for GEP 
testing, and these are split up into patient history and clinical characteristics, and surgical/pathological 
findings. The high-risk factors under patient history and clinical characteristics include a tumor that is two 
centimeters or greater in size anywhere on the body; a tumor in areas H or M, and this is the head, neck, 
hands, genitals, feet, and pretibial regions; a tumor at sight of prior radiation therapy or chronic 
inflammation; any tumor with poorly defined borders clinically; a tumor that presents with neurologic 
symptoms in the region of the tumor. For example, if the patient reports a burning sensation or pain in that 
area, that could indicate neurologic symptoms in that region. A patient with history of immunosuppression, 
or a clinically rapidly growing tumor. 

 As for surgical and pathological findings, any tumor on pathology that is shown to have perineural 
involvement; has a poorly differentiated tumor histology; or for tumor depth, invades beyond the 
subcutaneous fat, is a Breslow depth of greater than two or six millimeters, or is a Clark level IV or greater 
would be considered a high-risk factor. In addition, any aggressive histologic subtype or evidence of 
lymphovascular involvement on pathology would be considered a high-risk factor. For these patients, only 
one of either patient history and clinical characteristics or surgical and pathological findings, only one feature 
is necessary to identify that as a high-risk factor. 

Slide 70 – Patient Options Regarding GEP Testing 

 As for patient opinions regarding GEP testing, a survey recently evaluated patient decisions regarding GEP 
testing for melanoma risk assessments. And it was found that the most common factors that influence 
patients to get a GEP test was that they wanted to get all the information they could about their melanoma, 
and that their healthcare provider recommended it. Sixty-six percent of the survey respondents indicated 
that the GEP test results were useful or extremely useful, and the respondents reported that the main 
benefits to them were increased knowledge and understanding about their diagnosis, and relief from 
uncertainty about their diagnosis in the future. 
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Slide 71 – Workflow for Ordering 

 How do you order this test? There are paper forms which can be faxed in, and an online order form available 
on the manufacturer website. The forms that are needed are the completed requisition, the pathology 
reports, and a signed letter of medical necessity that must be signed by the healthcare provider. And there is 
a template available upon request from the manufacturer, or a letter of medical necessity to make that 
easier. Only a physician, a physician assistant, or a nurse practitioner can order a GEP test, and the report is 
sent back to the provider via fax, or through the online portal within five days from when they receive the 
specimen. In my experience, it is a very easy test to order, and I usually get the result back quickly, which is 
great for the patients. 

Slide 72 – Discussing the Test with Patients 

 When discussing the test with patients, it is important to go over a simple explanation of what the test is 
intended to do and how it works. When the results return, I prefer to review the results in person with the 
patient at a follow-up visit, if possible. If not, if I am discussing it over the phone with the patient, then I would 
be sure that the patient has a copy of the test results so that they can follow along as I go through with them. 
I would explain how the molecular signature correlates to their chance of metastasis, and we would have a 
discussion on how this result would inform my clinical decision-making in their treatment plan. 

Slide 73 – Positive GEP Test: Next Steps 

 Say you order a GEP test, and it comes back positive. What do you do next? Well, as we mentioned, it is 
important to interpret the results of a positive GEP test in the context of the AJCC staging and NCCN 
guidelines, and to use clinicopathologic correlation. Currently, GEP testing does not replace these existing 
guidelines or change the standard of care. So, you may consider when you have a positive GEP test and taking 
it into consideration in the context of this other information how you might modify the clinical approach. In 
my experience, I have used positive GEP tests. 

 In terms of modifying my clinical approach based on a positive GEP test, I would counsel the patient on their 
results, as we discussed, and I also may modify the intensity of follow-up or the frequency of follow-up, 
dependent on that positive result. For example, if a patient had a melanoma that came back with a high risk 
of recurrence, I may recommend that that patient be seen more frequently for follow-up in the office for skin 
checks. Perhaps, depending on that patient and their specific situation, every three months or every four 
months instead of every six months. That would be a discussion with the patient in terms of what they are 
comfortable with and what they prefer to do, and it would be taken into consideration in the context of our 
other information, as we have discussed. I also may consider referring that patient, as appropriate, to other 
specialists. For example, if a patient has, say, a high risk of recurrence for cSCC, and they have high-risk factors, 
as we discussed on the previous slide, I may consider referring that patient to additional specialists, as 
appropriate, to be sure that they get the most complete workup and the most appropriate surveillance on 
an ongoing basis. 

Slide 74 Patient Education Resources 

 As we know, educating patients about their condition is an important part of the diagnostic process. The Skin 
Cancer Foundation provides resources for patient education, including videos and brochures with basic 
information about diagnosis, prognosis, and treatment options. And it can be found at the website here on 
the slide. The Skin Cancer Alliance also has great information on patient support groups and financial 
assistance. And there is also a link here at the bottom of this slide. And these resources are great because 
you can print these out for patients or you can give them this website, and they can look at it on their phone. 
And it is just a really nice way to add, um, something tangible that the patient can bring home with them 
after you see the patient and give them their GEP testing results or their diagnosis.  
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Slide 75 – Q&A Session 

 That concludes our presentation. We will now answer a few of the questions asked during the live meetings. 
We hope you will find this information interesting. 

Slide 76 – Question 1 - Would you consider a diagnostic GEP test for all patients suspected of having melanoma, 
or only certain ones? 

 Cynthia, would you consider a diagnostic GEP test for all patients suspected of having melanoma, or only 
certain ones? 

Slide 76 – Answer 1 

 Cynthia Griffith: this is a great question. So, typically, I would think about using the GEP test after a patient 
has had a biopsy if the biopsy is in question for the diagnosis of melanoma, or if the patient has a melanoma 
and we need additional information about that lesion. So, I would not use it for all patients suspected of 
having melanoma before I do the biopsy. I am looking at those situations where the diagnosis of melanoma 
is in question, or potentially, we have a melanoma diagnosis and we are wanting more information.  

Slide 77 – Question 2 - Have there been any issues in getting these tests approved or with insurance coverage? 

 Cynthia Griffith: Sylvana, have you had any issues in getting these tests approved with insurance coverage? 

Slide 77 – Answer 2 

 Sylvana Brickley:  I have not had any issues in getting these tests approved with or without insurance 
coverage. In my experience the manufacturer has been great about covering the cost of this test for patients 
whose insurance does not cover it. I do not know how long that will continue for, but it has been an amazing 
service to patients. And it certainly has increased the ability for many, many patients to obtain this test. And 
so, no, in my experience, I have not had any issues with getting these tests approved or covered for patients. 
And I have not had a patient, so far, who has had to pay out of pocket for this test. 

Slide 78 – Question 3 - How would you handle it if a patient’s risk was different between a gene expression test 
or traditional risk factor-based staging? 

 Aaron Farberg: Hey, Dr. Ibrahim, I have a question for you. How would you handle it if a patient’s risk was 
different between a gene expression test or a traditional risk factor-based staging? 

Slide 78 – Answer 3 

 Sherrif Ibrahim: Thanks Dr. Farberg. That is an interesting question, and I think is really the basis for some 
great discussions that we have been having. So, certainly, in my practice, we see a lot of patients that have 
one or two risk factors. It is just poorly differentiated, or maybe it is just greater than two centimeters, but 
otherwise does not have any risk factors. And it is important to know that the GEP test is approved and 
validated in patients with as little as one high-risk feature. So, let us say those patients, which would be staged 
by BWH or AJCC8 as having very low risk, come back with a very high score, say a Class 2B. We know based 
on that data that those patients have a very high risk of metastasis.  
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 Certainly, in my practice we are not necessarily changing the standard of care. We are still going to remove 
the tumor surgically, but what I do change is the intensity of my surveillance after the procedure. Oftentimes, 
I will just tell the patient, “Okay, go back to your general dermatologist,” after I have surgically removed the 
tumor, and I do not really hear from the patient again. What I am doing differently now is increasing patients 
that I do send for imaging, and not just baseline, but serial imaging maybe every six months or so, and 
certainly following these patients myself every three to four months for those first two to three years, 
because we do know that if we pick up on nodal disease early on, those patients still do very well. We can 
send them for a complete neck dissection and partial parotidectomy, for instance, as well as radiation, and 
they do very, very well in those patients who are clinicopathologically low stage but have a high GEP score. 
The intensity of surveillance increases dramatically. 

 Now, let us take the flip side, where the patient is very high risk by clinicopathologic staging. They have a 
perineural invasion of a large tumor in a high-risk area. We are going to be following those patients anyway. 
But perhaps where it was always going to be sent for radiation, we can ease back a little bit and follow those 
patients still very closely. I would never tell a patient with a very high-risk clinicopathologic tumor, “Goodbye. 
I hope you do well.” We still need to follow those patients, but we do not need to send them for sentinel 
lymph node biopsy. We do not need to send them for radiation right away, and we can continue to monitor 
them closely. Ideally, we want to use these results to design studies where we could perhaps really 
implement some sort of intervention and show a benefit of that intervention based on GEP testing. But that 
is the exciting stuff to come.  

Slide 79 – Question 4 - Could gene expression tests replace sentinel lymph node biopsy for some patients? 

 Sherrif Ibrahim: Dr. Farberg, I have a question for you. Do you think GEP tests could totally replace sentinel 
lymph node biopsy for some of our melanoma patients? 

Slide 79 – Answer 4 

 Aaron Farberg: Great question, Dr. Ibrahim, and I will start and say absolutely. In medicine, we are constantly 
striving for improvement. Why do we perform a sentinel lymph node biopsy procedure anyways? Well, 
originally, we thought lymph node surgery helped survival. At first thought, it makes sense, right? If there is 
cancer in the nodes, we want to know about it and remove it. But we know from large studies such as MSLT-
1 that sentinel lymph node biopsy does not provide improved survival, but we still do it because it provides 
important prognostic information that can be very helpful. We have newer technology, GEP, that also 
provides prognostic information, often which is better together with other prognostic staging but also 
valuable as independent information as well. Let us not forget that the sentinel lymph node biopsy procedure 
it is a surgery, and it is an expensive surgery, and it is not without adverse events, as I previously spoke about. 
When taking into consideration, the GEP testing should be included in the current discussion that we have 
with our melanoma patients for a collaborative decision-making process. 

Slide 80 – Thank you 

 Cynthia Griffith: We would like to thank you for joining us today. To receive credit for viewing this program, 
you must complete the post-test and evaluation which only takes a few minutes. Your feedback is important 
to help us gauge the impact of this CME activity. Your responses will also guide us in future educational 
programs targeted to your specific interests and addressing the clinical challenges you experience. 


