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Abstract 

Background: PRAME immunohistochemistry has been reported to be positive in at least 83.2% of 

invasive melanomas while being positive in no more than 13.6% of benign nevi. Melanoma may 

arise within pre-existing nevi or dysplastic nevi and PRAME could potentially have an effect on 

the measured Breslow depth. 

Objective: We performed a retrospective review of invasive melanoma cases diagnosed over a 4 

year period to evaluate if the use of PRAME had an impact on Breslow depth. 

Methods: Diagnostic reports were reviewed to separate out cases of invasive melanoma that arose 

in precursor nevi or dysplastic nevi. The final sample size is 152 cases. 

Results: The average melanoma depth in the PRAME group was 0.51 mm, while being 0.68 mm 

in the no PRAME group (p<0.05). The pathologic stage was unchanged in all cases. 

Limitations: The pathology reports were made by multiple dermatopathologists and therefore 

reporting of precursor nevi on the reports may not be entirely uniform. 

Conclusion: PRAME does impact the Breslow depth of invasive melanoma when arising in 

precursor nevi, but significant alterations in the pathologic stage were not observed. 
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Capsule Summary 

• PRAME may often help with the diagnosis of melanoma, especially when arising in precursor 

nevi 

• The Breslow depth was less in the cases that utilized PRAME, but the pathologic stage was 

unchanged. PRAME is useful to differentiate melanoma from precursor nevi without impacting 

treatment and prognosis 

 

Introduction 

PRAME (PReferentially expressed Antigen in MElanoma) is a useful biomarker being investigated in different cancers occurring 

in various body sites. There has been significant interest in PRAME expression in cutaneous melanoma after showing positivity 

in at least 83.2% of invasive melanomas versus no more than 13.6% in benign nevi of various types [1,2]. After these early reports, 

many laboratories began incorporating PRAME immunohistochemistry to aid in the diagnosis of melanomas. This has led to 

publication of proposed numerical scoring systems which include reporting the percentage of positive lesional melanocytes and 

describing the intensity of PRAME positivity [3,4].  

 

Our laboratory made the PRAME immunohistochemical stain available to our dermatopathologists in 2020. Since PRAME is a 

useful ancillary test in the diagnosis of melanoma, we investigated the effect of incorporating PRAME immunohistochemistry in 

our workflow on the distinction between invasive melanoma or melanoma in-situ and precursor nevi or dysplastic nevi, when 
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present. We also examined the average Breslow depth of lesions prior to the incorporation of PRAME and compared it to the 

Breslow depth of those that were measured after PRAME was available in our laboratory. A change in Breslow depth could 

impact the pathologic stage and have dramatic therapeutic implications. 

 

Material and Methods 

In this study, we analyzed the distribution of historical melanoma diagnoses (Melanoma in-situ vs malignant melanoma) from 

2018 through 2022. We began utilizing PRAME immunohistochemistry in our laboratory in 2019. A total of 5210 invasive 

melanoma and melanoma in-situ pathology reports were retrieved from our pathology archives for this time period. These cases 

were grouped into four categories, “Melanoma,” “Melanoma arising in a nevus”, “Melanoma in-situ” and “Melanoma in-situ 

arising in a nevus”.  

 

We defined these categories as seen below: 

Melanoma 

Invasive melanoma with malignant melanocytes present in the dermis. 

 

Melanoma Arising in a Nevus 

Invasive melanoma with two populations of melanocytes in the dermis - one malignant and one benign. 

 

Melanoma In-situ 

Non-invasive with a minimum of contiguous basal layer melanocytes in the epidermis. These lesions may also have melanocyte 

nests and upward scatter of melanocytes (Pagetoid spread) through the full thickness of the epidermis in addition to contiguous 

basal layer melanocytes. 

 

Melanoma in-situ arising in a nevus- Melanoma in-situ with a population of dermal melanocytes showing benign characteristics. 

 

These groups were then subdivided based on if the case was examined before or after the availability of PRAME 

immunohistochemistry. Those occurring before PRAME were designated as the “no PRAME” group and those occurring after 
PRAME were designated as the “PRAME” group. Demographic data and lesion site was also recorded for the “Melanoma arising 
in a nevus” category. Cases of “melanoma arising in a nevus” that were grouped into the “PRAME” group must demonstrate 
positive PRAME staining in the malignant melanocytes and negative staining in the benign population. 

 

Results 

Of the 5210 cases, there were 1556 melanoma, 230 melanoma arising in a nevus, 2821 melanoma in-situ and 603 melanoma in situ 

arising in a nevus. As stated above, these cases were then further classified as whether they were diagnosed before or after 

PRAME. For the purposes of this study, we then excluded all invasive melanoma cases that arose in conjunction with junctional 

nevi or dysplastic junctional nevi as these cases would have no bearing on the Breslow depth since there is an absence of benign 

melanocytes in the dermis in addition to the malignant melanocytes.  

 

Removing these cases left us with a study population of 152 invasive melanoma cases that had precursor nevi with a benign 

dermal component. 107 specimens were grouped into the “PRAME” group and 45 specimens were separated into the “No 
PRAME” group. In both groups we measured the Breslow depth for both the invasive melanoma component and the precursor 
nevus. It was also noted whether the precursor nevus was deeper, shallower, or the same depth as the invasive melanoma. The 

average melanoma depth in the PRAME group was 0.51 mm, while being 0.68 mm in the no PRAME group (Fig. 1). For this 

comparison, the t-value was calculated to be -1.94798 with a p-value of 0.026642; this result is significant at p <0.05. Demographic 

and lesion site data can be viewed in Tables 1 and 2.  

 

We compared the average Breslow depths of benign nevi components. Average nevus depth was 0.64 mm in the PRAME group 

and 0.83 mm in the no PRAME group. The t-value was calculated to be -2.13946, with a p-value of 0.017; this result is significant 

at p <0.05. When comparing the benign nevi to the invasive melanoma in each group, 63.6% (N=68) of lesions in the PRAME 

group had nevi of greater depth than the melanoma versus 48.9% (N=22) of lesions in the no PRAME group. 9.3% (N=10) of the 
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PRAME group had demonstrably smaller associated nevi versus 26.7% (N=12) in the no PRAME group. 

 

We also compared the percentage of lesions with a diagnosed precursor benign compound nevus or compound dysplastic nevus 

against the total number of melanoma cases with any intradermal component before and after the implementation of PRAME. 

The intradermal component was more likely to be called a benign nevus or dysplastic nevus in the PRAME group (43.09%) than 

in the no PRAME group (26.04%). A chi-squared goodness-of-fit test was used with a resultant p-value of <0.001. 

 

In regard to the melanoma in-situ group for this time period, 1096 cases were from before PRAME and 1725 cases were diagnosed 

after PRAME. There were 603 cases that mentioned a precursor nevus or dysplastic nevus on the pathology report, 216 from 

before PRAME and 387 after PRAME. Therefore, a precursor nevus or dysplastic nevus was noted in 16.4% of MIS cases prior to 

PRAME and 18.3% of cases after PRAME. 

 

Discussion 

PRAME has become a useful adjunct for the diagnosis of melanoma in some cases [5,6]. There are certain variants of melanoma, 

such as desmoplastic melanoma, with a poor rate of PRAME positivity as compared to other variants [7]. While positivity is not 

diagnostic for melanoma in-and-of-itself, it can help tilt the balance in cases when the morphological features and other ancillary 

stains may not give an unequivocally malignant pattern [8].  Other studies have shown that PRAME can be effectively utilized 

to differentiate between the benign and malignant components when melanoma arises in precursor nevi [9].  PRAME has also 

been shown to be a tool which can potentially alter practice patterns beyond just the diagnosis of melanoma, such as helping to 

evaluate surgical margins in excision cases [10].   

 

PRAME is not a perfect method for diagnosing melanoma. It has been shown to have variable expression in benign and dysplastic 

nevi, although typically with a smaller percentage of positive lesional melanocytes that also display less intense staining [11,12]. 

Uncommonly, it may also be positive in histologic mimics of melanoma in-situ such as extramammary Paget’s disease and 

pagetoid squamous cell carcinoma in-situ [13].  However, it can help distinguish melanoma in-situ from inflammatory 

pseudonests [14].  

 

We investigated whether the addition of PRAME into our practice had a meaningful influence on the depth of melanoma when 

arising within pre-existing dysplastic nevi or benign nevi. There are many instances where the intradermal melanocytes of 

precursor nevi are small, well-nested and nevoid while the invasive melanoma cells are large, poorly-nested and pleomorphic, 

making the distinction between the two straightforward. Cases with this type of contrast do not typically need PRAME to 

differentiate between the two components of the lesion. However, in cases where the intradermal melanocytes showed multiple 

different cytologic and architectural patterns (Fig. 2,3) or if the dermal component is largely nevoid throughout, we have found 

PRAME to be useful in confirming whether all the components represented invasive melanoma. In these cases, this finding was 

often supported by other immunohistochemical evidence, such as absent stratification with HMB-45. 

 

As a departmental policy, all melanoma in-situ and invasive melanoma is confirmed by two board-certified dermatopathologists. 

Interestingly, despite this double-check, the addition of PRAME was associated with a more frequent diagnosis of precursor nevi 

in these lesions, p<0.001 and the average depth of melanoma decreased, p<0.05. While the mean Breslow depth decreased in our 

PRAME group in a statistically significant manner, it did not affect the pathologic stage in any of our cases.  
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Figure 1: Comparison of melanoma and precursor nevus depth with and without PRAME. 

 

Total Number of Cases PRAME + No PRAME 

Male 72 28 

Female 35 17 

Age Range 

Overall 24-98 yrs 22-85 yrs 

Male 26-98 yrs 22-85 yrs 

Female 24-89 yrs 31-80 yrs 

Number of Cases by Site 

Arm/Shoulder 28 10 

Chest 6 2 

Back 34 19 

Abdomen 7 2 

Legs 16 4 

Head/Neck 16 8 

Table 1:  Demographic data for all lesions. 

 

Site with Lesion Type PRAME + No PRAME 

 Male (mm) Female (mm) Male (mm) Female (mm) 

Arm/Shoulder     

Nevus 0.49 0.58 0.67 0.73 

Melanoma 0.39 0.45 0.76 0.68 

Chest     

Nevus 0.45 0.35 0.5 0.9 
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Melanoma 0.28 0.31 0.65 0.81 

Back     

Nevus 0.61 0.78 0.66 1 

Melanoma 0.46 0.66 0.78 0.48 

Abdomen     

Nevus 0.48 0.3 0.6 0.6 

Melanoma 0.4 0.4 0.58 0.32 

Legs     

Nevus 0.81 0.89 0.53 0.8 

Melanoma 0.45 0.74 0.55 0.27 

Head/Neck     

Nevus 0.85 0.68 1.7 0.8 

Melanoma 0.81 0.48 0.54 1 

Table 2: Average Breslow depth of melanoma and precursor nevus organized by site and gender. 

 

 
Figure 2: Two distinct populations of dermal melanocytes are present: 1- nevoid melanocytes with single-file pattern (white 

arrow) and 2- nested, spindled melanocytes (black arrow) (H&E, 20x). 
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Figure 3: PRAME staining is positive in the nested, spindled melanocytes (black arrow), but negative in the nevoid, single-file 

melanocytes (white arrow) (20x). 

 

Conclusion 

This study indicates that incorporation of PRAME immunohistochemistry into a dermatopathologist's normal workflow may 

impact the measured Breslow depth of melanoma in the presence of a pre-existing nevus and therefore potentially impact 

treatment and prognosis. Incorporation of PRAME immunohistochemistry may additionally influence the tendency of 

pathologists to designate a dermal population of melanocytes, occurring in conjunction with melanoma or melanoma in-situ, as 

a pre-existing nevus. Further studies may be warranted to validate such a clinical impact. 
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