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ABSTRACT
Background: Although most patients with cutaneous melanoma (CM) will have a negative sentinel lymph node biopsy (SLNB), 
up to 20%–30% of these patients will recur. The 31-gene expression profile (31-GEP) test has been prospectively validated to iden-
tify patients at low (Class 1A), intermediate (Class 1B/2A), and high (Class 2B) risk of SLN positivity and recurrence.
Methods: DECIDE is a prospective, multicenter study to assess the effect of 31-GEP testing on SLNB performance rates in pa-
tients with T1–T2 tumors considering SLNB and to study long-term outcomes. Here, we assessed outcomes in patients with a 
Class 1A 31-GEP result (n = 130).
Results: Of Class 1A patients, 63 had an SLNB, with a 3.2% SLN positivity rate (2/63). No Class 1A patients, regardless of SLN 
status, experienced a recurrence (2-year median follow-up).
Conclusions: These results are consistent with previous studies that showed the 31-GEP can identify patients at low risk of SLN 
positivity and recurrence.

1   |   Introduction

Sentinel lymph node biopsy (SLNB) for cutaneous melanoma 
(CM) is considered prognostic for the risk of melanoma recur-
rence and patient survival [1]. Guidelines for SLNB suggest 
avoiding the procedure if the risk of a positive node is < 5%, 
considering SLNB if the risk is 5%–10%, and offering SLNB if 
the risk is > 10% [2]. Traditionally, guidelines for SLNB recom-
mendations are based on a patient's predicted risk of SLN pos-
itivity using only clinicopathologic features, including Breslow 

thickness, ulceration, age, mitotic rate, anatomic location, and 
lymphovascular invasion [2]. However, relying upon these tra-
ditional clinicopathologic features results in up to 88% of SLNB 
returning a negative result [3], subjecting patients to increased 
healthcare costs and complication risks [4]. Furthermore, many 
patients (up to 16.0%) with a negative SLNB will experience 
tumor recurrence or die from their disease, most within the first 
2 years following diagnosis [1, 5–7]. Of particular importance, 
patients who have early recurrence of their disease, particularly 
within the first year, have shorter overall survival and survival 
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after recurrence than those who develop later recurrence [8, 9]. 
Although tools using only clinical and pathologic factors have 
attempted to identify patients who may potentially forego SLNB 
[10, 11], none have been shown to add benefit over performing 
SLNB for all eligible patients [12], been prospectively validated, 
or demonstrated that patients who forego SLNB based on the 
assessment tool are not harmed by recurrences. Additionally, 
because adjuvant therapy is now available for patients with 
stage IIB and IIC melanoma, a positive SLNB is not necessary 
to be eligible for adjuvant treatment. SLNB is associated with 
higher patient and healthcare-related costs and a non-negligible 
11% complication rate [3, 4]. Thus, novel tools incorporating ob-
jective risk measures with clinical and pathological risk factors 
could help safely reduce unnecessary surgical procedures and 
associated healthcare costs and patient morbidity.

The 31-gene expression profile (31-GEP) test for CM is prospec-
tively validated to identify patients at low (Class 1A), interme-
diate (Class 1B/2A), and high (Class 2B) risk of recurrence, 
metastasis, or death [13, 14]. Furthermore, the 31-GEP is retro-
spectively and prospectively validated to identify patients with 
< 5% risk of SLN positivity when the 31-GEP result is included 
in a patient's risk assessment with other factors when consid-
ering foregoing SLNB, and these low-risk patients had high 
recurrence-free survival (RFS), distant metastasis-free survival, 
and melanoma-specific survival rates [15–17]. Moreover, two re-
cent studies demonstrated that patients tested with the 31-GEP 
have higher survival rates than patients not tested with the 31-
GEP [14], and that patients with 31-GEP testing have tumor re-
currence detected earlier at a lower tumor burden with higher 
overall survival than patients without 31-GEP testing [18], indi-
cating that using the 31-GEP as part of routine clinical care can 
improve patient outcomes.

The objective of the present study was to assess recurrence in pa-
tients who would have been recommended to forego SLNB based 
on low-risk (Class 1A) 31-GEP results. We assessed whether 
these patients experienced any recurrence, particularly early 
recurrences, regardless of whether an SLNB was performed or 
SLNB positivity.

2   |   Methods

The DECIDE (DecisionDx-Melanoma Impact on Sentinel 
Lymph Node Biopsy Decisions and Clinical Outcomes) study is 
a prospective, multicenter study of patients with predominantly 
T1–T2 tumors being considered for an SLNB. The study assesses 
the performance of the 31-GEP test in these SLNB-eligible pa-
tients through evaluating long-term follow-up outcomes, and 
the effect of 31-GEP testing on SLNB performance [16]. Briefly, 
patients diagnosed with invasive CM from May 2020 to May 
2022 at 22 institutions (enrollment 89% by surgical oncologists, 
8% by dermatologists, and 3% by medical oncologists) [16] for 
whom SLNB was being considered and who had the 31-GEP test 
ordered for clinical reasons were included. The study was ap-
proved by the WCG Institutional Review Board (WCG-IRB), and 
approval was obtained from the institutional IRBs at the partic-
ipating centers. At Visit 1, patients who met inclusion criteria 
were provided informed consent and enrolled in the study. After 
reviewing all clinical data, including the 31-GEP test results, 

the clinician proceeded with the decided treatment course. At 
protocol-designated time points, information related to 31-GEP 
test results, SLNB performance, and which clinical, patholog-
ical, molecular, and patient factors influenced the decision to 
perform an SLNB were recorded by designated site personnel 
into a secure, web-based electronic case report form (eCRF). 
Subsequent follow-up visits recorded recurrence outcomes 
through chart review or participant phone call at 6-month inter-
vals. Institutional review board approval was obtained at each 
participating institution prior to participant enrollment. Prior 
to the current analysis, 100% source data verification was com-
pleted to ensure data completeness and data management was 
completed for all participants to ensure data integrity. Missing 
ulceration status or mitotic rate information were considered 
absent or zero, respectively. Initial DECIDE study results con-
firmed the performance of the 31-GEP to identify low-risk pa-
tients (Class 1A) with < 5% likelihood of a positive SLNB and 
increased SLNB positivity rates in patients with a Class 1B/2A 
and Class 2B test result [16].

The original study by Yamamoto et al. [16] was powered to de-
tect a significant reduction in SLNB performance compared 
with a group of patients who did not have the 31-GEP as part of 
their clinical decision-making surrounding SLNB, which met its 
primary endpoint. This subsequent report focuses on the early 
outcomes (RFS) of patients with T1a, T1b, T2a, or T2b tumors 
and a Class 1A 31-GEP result (n = 131) who forego SLNB when 
integrating the 31-GEP into clinical decision-making to ensure 
patients considered low risk by the 31-GEP (Class 1A) are not 
harmed by avoiding an SLNB. Although the 31-GEP was re-
cently integrated with clinicopathologic factors [17], the data 
included in the present study were obtained prior to the develop-
ment of the integrated model; therefore, only the 31-GEP Class 
result is shown here. RFS for patients with a Class 1A 31-GEP 
result was estimated using Kaplan–Meier analysis.

3   |   Results

Patient demographics are shown in Table 1. There were no dif-
ferences between patients who had an SLNB and those who did 
not for age (p = 0.492), ulceration status (p = 0.558), transected 
base (p = 0.416), or mitotic rate (p = 0.361). However, patients 
who received SLNB had slightly thicker tumors than those who 
did not (0.9 mm vs. 0.8 mm, p < 0.001). Follow-up data were 
available for 94% (130/138) of the patients with a Class 1A result, 
with a median follow-up time of 2.0 years (range 0.4–3.5 years). 
Of the patients with a Class 1A 31-GEP result, 63 (48.5%) had an 
SLNB, with a 3.2% (2/63) SLN positivity rate (1 T1b and 1 T2a), 
and 67 (51.5%) did not undergo SLNB. No patient (0% [0/130]) 
with a 31-GEP Class 1A result had a recurrence, regardless of 
SLN status (positive, negative, or not performed), at the time of 
the last follow-up (100% 3-year RFS).

4   |   Discussion

Because some patients with a negative SLNB will still experience 
a recurrence or die from their disease [1], it is essential that tools 
attempting to identify patients with low risk of SLN positivity be 
evaluated for accuracy to predict the risk of disease progression 



3 of 6

to ensure the patient is not harmed by foregoing SLNB. The 31-
GEP is the only prospectively validated test to identify patients 
with CM at low risk of SLN positivity and low or high risk of 
tumor recurrence, metastasis, or death [13, 16]. Previous studies 
have determined that the 31-GEP can better identify which pa-
tients can safely forego SLNB than either T stage or other GEP 
tests [19]. This current study is clinically significant as it is the 
first to demonstrate that using a GEP test for CM can help safely 
guide patients away from SLNB, as there were no early recur-
rences in the low-risk (Class 1A) patient population, regardless 
of SLN status or whether SLNB was performed. Importantly, 
these results were obtained when the 31-GEP was actively con-
sidered in combination with clinicopathological factors in the 
decision to avoid or perform an SLNB. Although not assessed 
in the current study, patients with a Class 1B/2A or Class 2B 
result have been shown to have > 5% risk of SLN positivity and 
increased risk of tumor recurrence compared to those with a 
Class 1A result [15]. Therefore, although patients with a Class 
1A result can consider avoiding SLNB and have reduced man-
agement intensity, patients with a non-Class 1A result should 
be considered for SLNB and increased management intensity.

Current guidelines suggest that patients with T1 tumors have 
a 5%–10% population-estimated risk of SLN positivity (T1b and 
certain T1a with high-risk features) and may choose to consider 
SLNB [20]. Weitemeyer et  al. [21] showed that the change from 
the American Joint Committee on Cancer (AJCC) 7th edition to 
the 8th edition resulted in more SLNBs performed in patients with 
T1b tumors, though with a lower positivity rate. Multiple other 
studies demonstrate that SLNBs performed in patients with T1a 
and T1b tumors have high node-negativity rates [22–24], with one 
study at primarily surgical centers showing that 66% of patients 
with a 5%–10% risk of SLN positivity had an SLNB performed [17]. 
SLNB can be costly, adding significant cost to the healthcare sys-
tem, especially because most SLNBs (88%) are negative [3, 4]. A 
recent health economic impact study, which included using the 
31-GEP to guide SLNB decisions, found that including the 31-GEP 
with AJCC staging, compared to staging alone, for SLNB man-
agement decisions resulted in a healthcare payer savings of over 
$500,000 per 1,000,000 plan members [25]. As demonstrated by 
Yamamoto et al., incorporating the 31-GEP into clinical decision-
making regarding SLNB can significantly reduce the number of 
unnecessary SLNBs performed, thus reducing costs to the patient 

TABLE 1    |    Patient demographics.

Factors
31-GEP Class 
1A (n = 130)

SLNB performed 
(n = 63)

SLNB unknown/not 
performed (n = 67) p

Age (years), median (range) 65 (25–87) 65 (25–87) 65 (35–83) 0.492

Breslow thickness (mm), median 
(range)

0.9 (0.2–1.9) 0.9 (0.3–1.9) 0.8 (0.2–1.6) < 0.001

Ulceration status, % (n)

Absent/unknown 96.9% (126) 95.2% (60) 98.5% (66) 0.558

Present 3.1% (4) 4.8% (3) 1.5% (1)

Transected base, % (n)

No 41.5% (54) 46.0% (29) 37.3% (25) 0.416

Yes 40.0% (52) 39.7% (25) 40.3% (27)

Unknown 18.5% (24) 14.3% (9) 22.4% (15)

Mitotic rate (1/mm2), median 
(range)

1 (0–10) 1 (0–9) 1 (0–10) 0.361

SLN status

Negative 46.9% (61) 96.8% (61) — —

Positive 1.5% (2) 3.2% (2) —

Not performed 51.5% (67) — 100% (67)

T stage

T1a 33.1% (43) 17.5% (11) 47.8% (32) < 0.001

T1b 43.1% (56) 47.6% (30) 38.8% (26)

T2a 22.3% (29) 31.7% (20) 13.4% (9)

T2b 1.5% (2) 3.2% (2) 0% (0)

Recurrence, % (n) 0% (0/130) 0% (0) 0% (0)

Median follow-up time, years 
(range)

2.0 (0.4–3.5) 2.0 (0.4–3.0) 2.0 (0.5–3.5) 0.025
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and healthcare system. Furthermore, the current study demon-
strates that patients who forego SLNB based on the 31-GEP result 
do so safely, as no early recurrences were noted at the time of last 
follow-up. Although other biomarker tests are under investigation, 
they are indicated only for SLNB risk prediction [26] or risk of 
recurrence [27], whereas the 31-GEP is indicated for both SLNB 
risk prediction and risk of recurrence stratification, as demon-
strated in the current study. Furthermore, previous studies have 
determined that the 31-GEP can better identify which patients can 
safely forego SLNB than either NCCN guidelines, the CP-GEP, or 
other nomograms [12, 19]. Using the 31-GEP in this population has 
the potential to significantly reduce the number of unnecessary 
SLNBs performed, while not adversely affecting RFS rates when 
compared with the use of other GEP tests or prediction nomo-
grams, which have no clinical utility data and have not shown a 
benefit in patients with T1b tumors [12, 26, 28].

These and other data suggest that the 31-GEP provides valuable 
prognostic information in multiple steps of the patient's clinical 
course. First, using the 31-GEP to guide SLNB decisions can 
reduce the number of SLNBs by at least 29%, with a low risk 
of recurrence [16]. Second, in patients with a negative SLNB, 
the 31-GEP identifies patients at high risk of tumor recurrence 
(Class 2A and 2B) who should be followed more closely so that 
recurrence can be detected and treated earlier, as described pre-
viously (Figure 1) [18, 29].

Limitations of the study include the relatively small number of 
patients and low number of patients who had an SLNB to assess; 
however, the multicenter prospective study design increases the 
generalizability of the results to a wider population. Additionally, 
follow-up time is limited to a median of 2 years; however, mon-
itoring of patients is ongoing and prior studies have shown that 
the median time to recurrence in early-stage melanoma is less 
than 2 years [8, 30], consistent with previously reported prospec-
tive data of the 31-GEP indicating early-stage patients with a Class 
1A result who experience recurrence are likely to experience it 
within 2 years [13]. These data provide evidence that, in the cur-
rent study, providers are using the 31-GEP to select the correct pa-
tients with a Class 1A result who can safely avoid SLNB, and no 
recurrences were detected at a median follow-up of 2 years [31, 32]. 
Understanding how the 31-GEP can reduce healthcare-related 
costs is of critical importance for patients and the healthcare sys-
tem, and tools that can reduce costs should be studied.

5   |   Conclusions

The current study demonstrates that patients with a Class 1A 
result may safely forgo the SLNB procedure. No patients had a 
recurrence within the study period, regardless of SLN status, 
supporting the clinical value of the 31-GEP test in guiding pa-
tient care.

FIGURE 1    |    Flow chart incorporating 31-GEP testing into sentinel lymph node biopsy and clinical management decisions for patients with T1–T2 
cutaneous melanoma tumors.
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