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DecisionDx®-Melanoma is a prognostic test for cutaneous 

melanoma. It has been used by over 7,700 health care 

professionals in over 68,900 patients with invasive 
melanoma to support two critical management decisions:

• Intensity of follow up, surveillance imaging 

and referrals

• Patient selection for sentinel lymph node biopsy
(SLNB) based on the likelihood of positivity.

This information is provided as a supplement

to the March 2021 update (v10) of the 

DecisionDx-Melanoma Patient Report.

Understanding the Patient Report
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RISK OF RECURRENCE
The DecisionDx-Melanoma 31-gene expression profile (GEP) class designation significantly 

stratifies risk of recurrence or metastasis for patients with Stage I, II or III melanoma. This 

supports management decisions such as intensity of surveillance, follow-up frequency and 

referrals in patients with tumors ≥0.3 mm thick.1,2

On the patient report, there is now expanded DecisionDx-Melanoma data for the 5-year 
outcomes by stage and by class designation (see table below). The data provided below 

is based on the systematic review and meta-analysis from four independent cohorts by 
Greenhaw et al., the largest DecisionDx-Melanoma risk of recurrence study to date.3

For reference, we have also now included the 5-year MSS by AJCC clinical stage.4

AJCC Stage Information4 DecisionDx-Melanoma Class Result by Stage

Clinical Stage
5-year MSS by 

AJCC Stage
31-GEP Class 5-yr MSS 5-yr DMFS 5-yr RFS

Stage I 98%

1A

1B/2A

2B

>99%

98%

91%

98%

90%

86%

98%

88%

76%

Stage II 90%
1A

1B/2A

2B

98%

91%

85%

89%

82%

60%

73%

70%

44%

Stage III 77%

1A

1B/2A

2B

94%

85%

62%

68%

68%

42%

58%

53%

33%

DecisionDx-Melanoma can further stratify AJCC-staged patients to increased 
or decreased risk of recurrence or distant metastasis, augmenting AJCC 
staging alone.  

n=1,477 (two patients from the published Greenhaw et al. cohort were not included due to lack of staging data)
Stage I  n=852 (median follow-up time 5.61 years; Log-rank (Mantel-Cox) test p<0.001 for all endpoints)
Stage II  n=313 (median follow-up time 2.45 years; Log-rank (Mantel-Cox) test p<0.001 for all endpoints)
Stage III  n=312 (median follow-up time 1.48 years); Log-rank (Mantel-Cox) test p<0.001 for all endpoints)
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SENTINEL LYMPH NODE POSITIVITY

Traditionally, clinical or pathologic features have been used to determine whether a 

sentinel lymph node biopsy (SLNB) surgical procedure is needed. However, when using 

only these features, up to 88% of sentinel lymph node biopsies in patients with cutaneous 
melanoma are negative, providing little benefit to the patient while exposing them to 

surgical risk. Along with the low positivity rate of 12%,5-7 there is a reported regional 5-
21% false negative rate,8 an 11% complication rate,9 and reported costs of $20,000-

24,000.10

This highlights the need for more precise, more personalized and accurate assessment of 
an individual patient’s risk for a positive SLNB when considering which patients should 

undergo this invasive surgical procedure.

Sentinel lymph node biopsy recommendations are currently based on T-stage.  T-stage is 

determined by the following: 

Adapted from AJCC v84

*High risk features, according to NCCN, include uncertain microstaging (positive deep margins) and adverse features such 
as mitotic index >2/mm2 (particularly in young age), lymphovascular invasion, etc or a combination of these factors.

Stage SLN+Risk SLNB Eligibility

T1a <5% No

T1a-HR*
5-10% Yes:  Consider

T1b

T2a

>10% Yes:  Offer
T2b

T3

T4

Using traditional T-stage clinical or 

pathologic criteria, guidelines 

recommend that SLNB be offered to 
patients with risk of positivity greater 

than 10%. For those with risk between 
5% and 10%, SLNB can be considered. 

For those with risk less than 5%, SLNB 
is generally not recommended.11

*with at least one high risk feature

T Classification Thickness Ulceration Status

T1 ≤ 1.0 T1a: Breslow, <0.8 mm w/o ulceration
T1b: Breslow, 0.8-1.0 mm w/o ulceration or ≤ 1.0 mm w/ 

ulceration

T1a+HR* <0.8 mm w/o ulceration but w/ a high-risk feature(s)

T2 1.1-2.0 T2a: w/o ulceration
T2b: w/ ulceration

T3 2.1-4.0 T3a: w/o ulceration
T3b: w/ ulceration

T4 >4.0 T4a: w/o ulceration
T4b: w/ ulceration
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There is a need to identify patients with sufficiently low risk of a positive node 
who can safely avoid the SLNB procedure, as well as identifying patients who 

may have a high risk of a positive node.

False negative rate = 5-21%8

(median = 18%)

Majority of patients (~88%) 
subjected to a SLNB are 

negative and derive 
little to no benefit5-7

MSLT-I demonstrated no 
survival benefit and low 

sensitivity 
(2 out of 3 of melanoma deaths were in 

the SLN negative group)12

Reduce exposure to 
anesthesia risks and surgical 

complications 
(rate = 11%)9

Improved patient selection for surgical intervention with SLNB can increase the yield of 
SLN-positive patients while removing patients who will not benefit and may be exposed 
to anesthesia risks and surgical complications of the procedure (e.g., wound infection, 
seroma/hematoma and lymphedema).

Identifying patients who have a greater than 5% risk of a positive SLNB aligns with 
current guidelines and field-wide observations of the acceptable threshold for 
considering the procedure.

SENTINEL LYMPH NODE POSITIVITY
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LIKELIHOOD OF SLN POSITIVITY

In 2018, a second utility for DecisionDx-Melanoma was validated to help clinicians 
determine likelihood of SLN positivity to guide patient selection.  

DecisionDx-Melanoma class result (along with tumor depth and age) is validated to 
predict the likelihood of SLN positivity. In an expanded validation cohort of 2,284 patients 
with T1-T2 tumors (depth ≤2 mm), the 31-gene molecular profile predicts likelihood of 
SLN positivity for all ages and in various age groups (see figure below for details).13,14

Utilizing the T1-T2 data by age can still be used as guidance.  However, the newly 
validated Integrated Test Result based on the i31-GEP algorithm can now provide a 
more precise and personalized result.   

Identifies a population with a low risk for SLN positivity similar 
to T1a patients (for whom SLNB is not recommended).

Also identifies a population with SLN positivity risk >5% for 
whom SLNB should be considered or offered.

Class Result

Probability of a Positive Sentinel Lymph Node 
(intent to treat population of T1-T2 patients)

All Ages ≥65 years 55-64 years <55 years

n=2284 n=1034 n=518 n=732

Class 1A 4.4% 1.6% 4.8% 7.4%

Class 1B/2A 11.1% 9.4% 10.7% 14.5%

Class 2B 16.9% 13.5% 28.2% 16.7%
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To better identify patients’ individual risk of SLNB positivity, Castle Biosciences has now 
developed and independently validated the integration of clinicopathologic features with 
the 31-GEP score.  This Integrated Test Result provides a more precise and personalized 
SLN positivity risk prediction, identifying patients with a low risk of SLN positivity who 
could potentially forgo the procedure as well as those with a high risk of SLN positivity.

NEW INTEGRATED TEST RESULT (i31-GEP)

Training Cohort 

The new i31-GEP algorithm is based on an 
artificial intelligence neural network model.

The algorithm was trained on the previously 
published prospectively tested validation 
cohort of 1,398 patients.13

This large training cohort was representative 
of the typical population undergoing SLNB:

• SLNB positivity rate 13%
• Median age 63
• Median Breslow thickness 1.2 mm
• Ulceration present in 22% of cases

Variables evaluated for inclusion in this 
algorithm were 31-GEP score, Breslow 
thickness, ulceration status, mitotic rate, age, 
sex, regression, microstaging (positive deep 
margins), histological subtype, TILS, LVI, and 
tumor location.

i31-GEP Algorithm

From the training cohort, the strongest 
algorithm for SLN prediction includes the 
following:

Of the variables included in the model, 31-
GEP was the strongest predictor of SLN 
positivity.

31-GEP 
continuous score

+
Breslow Thickness

Ulceration
Mitotic rate

Age

Independent Validation Cohort

An independent validation cohort of 1,674 patients was then used to 

validate the i31-GEP algorithm.14

This large validation cohort was also representative of the typical 
population undergoing an SLNB:

• SLNB positivity rate 14% 
• Median age 65
• Median Breslow thickness 1.2 mm
• Ulceration present in 24% of cases

The result of this independent validation cohort was a precise and 
personalized likelihood of sentinel lymph node positivity for patient 

management guidance.
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• Within the training and validation population the SLNB-assessed positive rate is aligned 

with overall published positivity rates of 12%.  

• The 31-GEP continuous score ranges from 0-1  (Class 1A: Lowest risk 0-0.41;  Class 1B/2A 

Increased risk >0.41 to <0.59; Class 2B Highest risk 0.59-1.0)

• Clinical and pathologic variables included in the i31-GEP algorithm are: 

• Breslow thickness: mm

• Ulceration: present or absent

• Mitotic rate: /mm2

• Age: years

Importantly, linear regression demonstrated close alignment between 

observed SLN positivity rates and i31-GEP predictions.

NEW INTEGRATED TEST RESULT (i31-GEP)

i31-GEP Precision
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With the DecisionDx-Melanoma Class designation of Class 2B 
(numerical score of 0.82) and an i31-GEP of 15.1%, this 
patient is over the >10% to consider and offer SLNB.

EXAMPLE VIGNETTES USING THE NEW, VALIDATED 
i31-GEP ALGORITHM FOR SLN POSITIVITY

Patient with T2b Melanoma

• Female, age 68
• Breslow thickness = 1.1 mm
• Ulceration Present
• Mitotic Rate = 1/mm2

• No other high-risk features

With the DecisionDx-Melanoma Class designation of Class 1A 
(numerical score of 0.12) and an i31-GEP of 2.9%, it would 

place them below 5% and within the range to forgo SLNB.

Patient with T1a Melanoma

• Male, age 66
• Breslow thickness = 0.7 mm
• Ulceration Absent
• Mitotic Rate = 0
• No other high-risk features

Guidelines from population-based 
studies state that this patient would have 
a likelihood of SLN positivity >10% and 
therefore should consider and be offered 
SLNB.

Guidelines from population-based studies 
state that this patient would have a 
likelihood of SLN positivity <5% and 
therefore would not be eligible for SLNB.

If this patient were to have a DecisionDx-Melanoma class 
designation of Class 2B (numerical score of 0.80) and an
i31-GEP of 14.6%, it would place them above the 10% criteria 
to discuss and offer SLNB.  

If this patient were to have a DecisionDx-Melanoma class 
designation of Class 1A (numerical score of 0.12) and an
i31-GEP of 3.1%, it would place them below 5% and within 
the range to forgo SLNB.
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NEW PATIENT REPORT WITH 
INTEGRATED TEST RESULT (i31-GEP)

Page 1: 
Class Result and Risk of Recurrence 

New expanded data showing 5-year 
outcomes for each class result by AJCC 
stage

Page 2: 
Likelihood of Sentinel Lymph Node 
Positivity 

New i31-GEP algorithm with integrated 
clinicopathologic features for a precise 
and personalized result
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