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 Investigator for Castle Biosciences
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Objectives
 GEP for Melanoma Prognosis

 GEP for Cutaneous Squamous Cell Carcinoma Prognosis
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31-GEP score was the most 
significant variable in 
predicting SLN positivity1

31-GEP score was an 
independent and significant 
variable in prognostication 
for precise RFS, DMFS, and 
MSS2

Combining the validated 31-GEP molecular 
algorithm with features of the patient and tumor for 
individualized risk 

1Whitman et al. JCO PO 2021;  2Jarell et al. JAAD in press
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i31-GEP for SLNB provides a precise, personalized risk of SLN positivity
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Collaboration with the 
National Cancer Institute 
(NCI) 

Linking 31-GEP testing data with patients captured in the NCI-SEER Registry 

8
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Collaboration with 
the National Cancer 
Institute (NCI) to 
link 31-GEP testing 
data with data from 
the Surveillance, 
Epidemiology and 
End Results (SEER) 
program’s registries 
on cutaneous 
melanoma (CM) 
cases

Phase 1 Collaboration Objectives:

 Validate: Confirm the performance of DecisionDx-
Melanoma
 Unselected and prospectively tested cohort of patients with 

CM

 Provide unbiased real-world data, showing clinical benefit of 
31-GEP testing

 Patients diagnosed from 2013 – 2018

 Compare: Does the addition of DecisionDx-Melanoma test 
results improve outcomes?
 Survival outcomes in patients receiving 31-GEP testing vs. 

untested patients

 A total of 5,226 patients who received 31-GEP testing met the 
initial selection criteria, 

 Of these 3,621 had all necessary information to be included 
in the matching process

9
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Matching 31-
GEP tested 
patients to 
untested 
patients to 
isolate the 
potential effect 
of 31-GEP 
testing on 
outcomes

Patient selection

 All incident cases of cutaneous 
melanoma diagnosed between 
2013-2018 registered in SEER

 Cases that were tested with 31-
GEP

 Analysis included all patients 
within the SEER Database 

 Diagnosed in 2016-2018 to 
account for potential access to 
adjuvant therapy

Matching
 Patients tested with 31-GEP were 

matched to untested patients 
(1:3 ratio)

 No significant differences 
between 31-GEP tested and 
non-tested patients

10

Successful matching of a cohort of non-31-
GEP tested patients to the 31-GEP tested 

population

Covariates

31-GEP Tested 
(n=3,621)

vs. Non-31-GEP  Tested 
(n=10,863)

Age (median) p=0.607

Follow-up time (median) p=0.474

T-stage p>0.999

Year of diagnosis (2016-
2018)

p=0.327

Sex p=0.199

Yost index (quintile) p=0.888

SLN assessment p=0.813

SLN positivity p=0.757

Mitotic rate (median) p=0.524

Primary tumor location p=0.956

Race p=0.506

Kurley et al. European Association of Dermato Oncology (EADO) conference in Seville, Spain; April 21-23, 2022
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NCI/SEER cohort of 
unselected 
prospectively 
tested patients 
confirms previously 
reported risk 
stratification for 
patients with Stage 
I-III cutaneous 
melanoma 
(n=5226)

11

The separation of Class 1A, Class 1B/2A, and Class 2B MSS and 
OS risk in 31-GEP tested patients within the SEER registry mirrors 

the risk separation in previously reported studies1,2

Kurley et al. Presented at EADO, April 21-23, 2022, 1Gastman et al. JAAD 2019, 2Hsueh et al. JCO Precis Oncol 2021
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NCI/SEER cohort of 
unselected 
prospectively 
tested patients 
confirms previously 
reported risk 
stratification for 
patients with Stage 
I-III cutaneous 
melanoma 
(n=5226)

12
Bailey et al. JCO PO, 2023.  Multivariable analysis for melanoma-specific and overall survival for patients linked to SEER data registry diagnosed from 
2016-2018. LN: lymph node. HR: Hazard ratio: CI: Confidence interval. Unit increase for each continuous variable: Breslow thickness: 1.0 mm; age: 1 

year. N=4,226 after removing 459 observations with missing data for one or more variables.

Melanoma-specific survival

Feature Multivariate HR (95% CI)

31-GEP class 1A Reference

31-GEP class 1B/2A 4.86 (1.97-12.03)

31 GEP class 2B 7.0 (2.7-18.00)

Age (continuous) 1.05 (1.03-1.07)

Breslow Thickness 
(continuous)

1.16 (1.05-1.27)

Ulceration Absent Reference

Ulceration Unknown 1.31 (0.18-9.78)

Ulceration Present 1.59 (0.86-2.94)

LN Negative Reference

LN Status Unknown 0.84 (0.40-1.77)

LNB Positive 2.64 (1.45-4.79)

Overall survival

Feature Multivariate HR (95% CI)

31-GEP class 1A Reference

31-GEP class 1B/2A 2.22 (1.51-3.25)

31 GEP class 2B 2.39 (1.54-3.70)

Age (continuous) 1.08 (1.07-1.10)

Breslow Thickness 
(continuous)

1.14 (1.07-1.21)

Ulceration Absent Reference

Ulceration Unknown 0.85 (0.21-3.45)

Ulceration Present 1.45 (1.02-2.06)

LN Negative Reference

LN Status Unknown 1.45 (1.06-2.00)

LNB Positive 1.45 (0.93-2.25)
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Collaboration with 
the National Cancer 
Institute (NCI) to 
link 31-GEP testing 
data with data from 
the Surveillance, 
Epidemiology and 
End Results (SEER) 
Program’s registries 
on cutaneous 
melanoma (CM) 
cases

Phase 1 Collaboration Objectives:

 Validate: Confirm the performance of DecisionDx-
Melanoma
 Unselected and prospectively tested cohort of patients with 

CM

 Provide unbiased real-world data, showing clinical benefit of 
31-GEP testing

 Patients diagnosed from 2013 – 2018

 Compare: Does the addition of DecisionDx-Melanoma test 
results improve outcomes?
 Survival outcomes in patients receiving 31-GEP testing vs. 

untested patients

 A total of 5,226 patients who received 31-GEP testing met the 
initial selection criteria, 

 Of these 3,621 had all necessary information to be included 
in the matching process
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Patients receiving 
31-GEP test 
results had 
improved 
melanoma-
specific survival 
and overall 
survival 
compared to 
those not tested, 
(n=3,621)

14

3-year  MSS (95% CI) Deaths, % (n/N)

31-GEP 
Tested

97.7% (97.0-98.4%) 1.6% (58/3621)

Matched 
Untested

96.6% (96.2-97.1%) 2.2% (238/10863)

Hazard ratio‡ 0.73 (0.54-0.97) P=0.03

27%

Benefit in 3-year 
MSS in patient that 

were tested over 
those that were not 

tested

21%
Benefit in 3-year OS 
in patients that were 

tested over those 
that were not tested

3-year OS (95% CI) Deaths, % (n/N)

31-GEP 
Tested

93.1% (92.0-94.2%) 4.8% (174/3621)

Matched 
Untested

91.2% (90.4-91.9%)
6.1% 

(658/10863)

Hazard 
ratio‡ 0.79 (0.67-0.93) P=0.006

Study data provide direct evidence that patients tested with 31-GEP 
have better survival rates relative to untested patients

Study data suggest that 31-GEP testing can aid in risk-aligned 
treatment plans for improved patient outcomes and survival rates

‡Hazard ratio (HR) was computed using the untested patients as reference for 31-GEP tested cohort. An HR less than 1.0 
demonstrates improved survival in 31-GEP tested patients. Diagnosis date 2016 and onward.
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3-Year BCSS

ODX Tested 97.6%

Matched Untested 99.1%

Absolute Mortality 
Difference

0.50% (p<0.05)

31-GEP shows 
similar or 
better 
performance 
when 
compared to 
other standard 
of care 
prognostic 
tests

15

MSLT-1 Study1:
What is the impact of a traditional risk-
stratification test (i.e.SLN biopsy)?

▪ MSLT-1 found that SLN biopsy had no 
impact on 10-year MSS

▪ 31-GEP had a statistically significant 
absolute MSS benefit at 3 years over 
those not tested (p<0.05)

Tumor size P-value 10-Year MSS

Thin (<1.2mm) Not reported Not impacted

Intermediate (1.2-3.5mm) not significant (p=.18) Not impacted

Thick (>3.5) not significant (p=.56) Not impacted

1.  Morton et al N Engl J Med 2014;370:599-609  2. Zhang et al Breast Cancer Res Treat. 2020 April; 180(2): 491-501.

Other NCI/SEER collaborative studies2

How significant is the absolute benefit?
▪ NCI/SEER collaborated with Oncotype DX Breast (ODX) on a similar analysis for use in guiding 

management decisions in breast cancer.

▪ Patients who were tested with Oncotype DX Breast had improved breast cancer specific-survival (BCSS) 
compared to untested patients (p<0.05)

3-Year MSS

31-GEP Tested 97.7%

Matched Untested 96.6%

Absolute Mortality 
Difference

1.1% (p<0.05)

ODX showed absolute BCSS mortality difference 
of 0.5% at 3 years over those not tested

31-GEP showed absolute MSS mortality difference 
of 1.1% at 3 years over those not tested
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 Primary endpoint:  The date of detection of the first evidence of 
recurrence 

 Secondary endpoint:  Date of the last chart review 

 Routine imaging protocol typically consisted of chest CT without 
contrast, abdominal pelvic CT with contrast, and brain MRIs with 
and without contrast at an average of 6-month intervals. 

16

Real-world utility 
incorporating the 
31-GEP: GEP-
guided 
surveillance 
imaging

Dhillon et al. Archives of Derm Research. 2023.
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Control Group 
(n=327) 

Patients without 
31-GEP testing 

Experimental Group 
(n=307) 

Patients with 31-GEP result 
Class 2A/2B

Imaging driven by symptoms 
or physician exam findings

Routine imaging protocol 
established every 6-12 

months

Immune checkpoint inhibitor therapy offered at 
time of recurrence 

Retrospectively identified SLN-negative 
melanoma patients

Dhillon et al. Archives of Derm Research. 2023.

Primary Endpoint: Date of first recurrence

Real-world utility 
incoporating the 
31-GEP: GEP-
guided 
surveillance 
imaging
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Real-world utility 
incorporating the 
31-GEP: GEP-
guided 
surveillance 
imaging
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All patients
Control group

(N= 327)
Experimental group 

(N=307)
Total (N=634) P-value

Melanoma recurrence 14.1% (46/327) 20.5% (62/307) 17.1% (109/634) 0.031a

Recurrent melanoma 
patients

Control group 
patients (N=28)

Experimental Group 
patients (N=38) 

Total (N=66) P-value 

Average Breslow 3.31 mm 3.72 mm 3.55 mm 0.171b

Tumor staging at primary diagnosis 0.060a

Clinical Stage I

T1a 1 0 1

T1b 2 0 2

T2a 5 4 9

Total Stage I 28.6% (8/28) 10.5% (4/38) 18.2% (12/66) 

Clinical Stage ≥II

T2b 2 4 6

T3a 7 6 13

T3b 6 10 16

T4a 1 3 4

T4b 4 11 15

Total Stage ≥II 71.4% (20/28) 89.5% (34/38) 81.80%

Sex

Male 17 19 36 0.388a

Female 11 19 30

Age at primary diagnosis

Both sexes (mean) 59.2 65.75 63 0.181b

Both sexes (range) 27-85 41-89 27-89

Immunotherapyc

Number of patients 71.4% (20/28) 81.6% (31/38) 77.3% (51/66) 0.331a

Patient status

Alive patients 50.0% (14/28) 76.3% (29/38) 65.2% (43/66) 0.027a

Deceased patients 50.0% (14/28) 23.7% (9/38) 34.8% (26/66)

a. Chi-Square p-value
b. Kruskal-Wallis p-value
c. Patients who did not start immunotherapy when offered were excluded

Dhillon et al. Archives of Derm Research. 2023.
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Real-world utility 
incorporating the 
31-GEP: GEP-
guided 
surveillance 
imaging
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Control “untested” Group DecisionDx-Melanoma tested Group 
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Tumor burden among patients at first date of detection 

Bar diagram representing the average tumor burden (measured in mm) between the control group and 
experimental group. If multiple foci were identified, measurements were added together to determine a 
total tumor burden.

n=28 n=38

31-GEP “tested” group:
• 63 recurrences
• Average tumor burden at first 

detection was 27.60mm 

Control “untested” group:
• 46 recurrences
• Average tumor burden at first 

detection was 73.10mm 

Dhillon et al. Archives of Derm Research. 2023.
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Real-world utility 
incorporating the 
31-GEP: GEP-
guided 
surveillance 
imaging

20
Dhillon et al. Archives of Derm Research. 2023.
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Summary: 
Real-world utility 
incorporating the 
31-GEP: GEP-
guided 
surveillance 
imaging

• Routine surveillance imaging in SLN-, high-risk patients 
detected melanoma recurrence ~10 months earlier than 
those without routine imaging. 

• Tumor burden at detection was significantly lower in 
patients tested compared to those not tested (27.6mm vs 
73.1mm) 

• At study end, patients tested had better overall survival 
than those not tested (76% vs 50%, p-value= 0.027). 

21
Dhillon et al. Archives of Derm Research. 2023.
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Cutaneous Squamous 
Cell Carcinoma
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Clinicopathologic 
risk assessment 
methods are in 
flux

Implication: Broad 
treatment plan 
options, need for 
improved risk 
stratification tools

23

Previous NCCN Guidelines (v1.2020):
Presence of a single clinicopathologic risk factor deems a 
patient “High Risk”

Current NCCN Guidelines (v1.2024):
Presence of a risk factor deems a patient “High Risk” or 
“Very High Risk,” depending on the factor

While the specific risk factors in NCCN and staging systems will likely change, 
clinicians use the presence or absence of clinicopathologic risk factors to 

identify patients at high risk for metastasis who will benefit from improved risk 
stratification to guide risk-aligned management decisions within guidelines
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40-GEP predicts 
metastatic risk for 
SCC patients 
with one or more 
risk factors

24
Wysong et al. JAAD 2021; Ibrahim et al. Future Oncology 2021; Wysong et al. Oral Late-Breaking Abstract Presented at AAD 2023; Castle Biosciences data on file
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40-GEP stratifies 
risk for 
metastasis in a 
merged cohort

25Wysong et al. Oral Late-Breaking Abstract Presented at AAD 2023; Ibrahim et al. Future Oncology 2021; Castle 
Biosciences data on file; Manuscript submitted and under review with merged validation cohort data

40-GEP RISK 
CLASS

3-YEAR MFS
(95% CI)

EVENT RATE

Class 1
94.1% (92.1-

96.2%)
6.5%

Class 2A
81.1% (77.1-

85.3%)
19.4%

Class 2B
56.8% (42.8-

72.2%)
45.9%

OVERALL
87.5% (85.4-

89.7%)
13.2%

40-GEP Merged Cohort

40-GEP performance is now confirmed across two 
independent studies.
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40 –GEP Identifies Patients 
Likely to Respond, and not 
Respond, to Adjuvant 
Radiation Therapy (ART)

26
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Adjuvant 
radiation therapy 
(ART)  is a 
recommended 
treatment plan 
option for ‘high-
risk’ SCC patients 
by all relevant 
guideline groups

27
Newman et al. Head & Neck 2021; Ruiz et al. JAAD 2022 

ART recommended for 
cSCC with:

• Concern for perineural invasion 
(PNI) or

• High risk for regional or distant 
metastasis

ART recommended for 
primary cSCC if:

• Extensive perineural invasion 
(PNI)

• Large caliber nerve invasion 
(LCNI)

• Positive margins following 
surgery

ART recommended for cSCC 
if:

• Gross clinical or radiologic 
perineural invasion (PNI)

• Close surgical margins where 
further surgery cannot be 
performed

• Recurrent tumors
• AJCC8 T3 and T4 tumors
• Desmoplastic or infiltrative tumors 

in chronically immunosuppressed 
patients
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Validation 
approach to 
confirm 40-GEP’s 
impact on 
adjuvant 
radiation therapy 
(ART) treatment 
benefit

28
Wysong et al. Oral Late-Breaking Abstract Presented at AAD 2023; Ibrahim et al. Future Oncology 2021; Castle Biosciences data on file; Arron et al. Presented at Fall 

Clinical 2023; Manuscript submitted and under review with merged validation cohort data; † defined in notes; ⱡ defined in notes
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Adjuvant 
radiation therapy 
(ART)-treated 
class 2B patients 
see a significant 
reduction in the 
cumulative 
probability of 
metastasis over 
time

29

No ART
ART

LEGEND:

No significant impact of ART in 
cohort as a whole or within Class 1 

ART treated Class 2B patients see 
significant reduction in metastasis*

No significant impact of ART in 
cohort as a whole or within Class 2A 

Arron et al. The Journal of Skin 2024; *Class 2B p<0.001

No ART merged cohort n=864, ART-treated merged cohort n=56
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Matched control 
analysis supports 
use of 40-GEP to 
inform adjuvant 
radiation therapy 
(ART) treatment 
decisions

30*Class 2B p<0.001, n=920 
Arron et al The Journal of Skin 2024 

• This study is the single largest 
study evaluating benefit of ART.

• Patients were matched for risk 

factors and resampled into 

matched cohorts for ART treated 

and untreated patients.

• ART treated Class 2B* patient 
cohorts experienced a >50% 
reduction in metastasis on 
average compared to untreated 
patients.

• No significant ART benefit noted 
for Class 1 patients in this analysis.



Thank You
Aaron.Farberg@gmail.com
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