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Abstract

Studies have suggested that elevated tumor mitotic rate (MR) is linked to overall survival in thin
melanoma. Recently, promising data regarding anti-phosphohistone 3 (pHH3)
immunohistochemistry and its ability to aid in calculation of MR have emerged. The authors
retrospectively analyzed original biopsies from 13 thin melanomas with positive sentinel node
(SN) status and 16 thin melanomas with negative SN status. Both anti-pHH3
immunohistochemistry and the hematoxylin and eosin (H&E) stain were used to evaluate MR by 2
dermatopathologists blinded to SN status using the “hot spot” method. Intraclass coefficient values
were attained to measure interobserver concordance and reliability of the pHH3 stain. By
generating a receiver operating characteristic curve and analyzing the overall area under the curve,
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pHH3 was found to have good interobserver reliability. The relationship between MR and SN
involvement was also evaluated, but this correlation was not statistically significant.

INTRODUCTION

Recent statistics reveal that more than half of newly diagnosed melanomas are thin
melanoma (Breslow depth less than 1 mm).} Studies examining the histologic variables that
predict poor outcome within this group of patients2-13 confirm that in addition to Breslow
depth and ulceration, that mitotic rate (MR), is the most likely predictor of disease
recurrence and survival. This finding prompted the addition of MR to the microstaging
criteria for thin melanoma in the recent 7th edition of the American Joint Committee on
Cancer (AJCC) Melanoma Staging criteria.3 This makes it imperative that we develop
accurate and reliable methodology for identification and quantification of mitotic figures in
these lesions.

The current guidelines recommend counting mitotic figures using hematoxylin and eosin
(H&E)-stained sections in a “hot spot” of mitotic activity within lesions.10 We recently
reported that anti-pHH3 immunohistochemistry (IHC) could be a useful adjunct to H&E
analysis for identifying mitotic figures in thin melanomas.16 The pHH3 marker has the
ability to stain mitotic figures in all phases of mitosis and is useful for detecting the hot spot
and as a confirmatory staining technique. The current study used pHH3 IHC to quantify MR
in thin melanomas and determine the interobserver concordance and reliability of the stain.

There is considerable debate about the need for sentinel lymph node biopsy (SLNB) for
patients with thin melanomas (<1 mm). Some investigators argue that identification of a
single mitotic figure, which classifies the lesion as a stage T1b, should trigger an SLNB
while others have shown that MR is not linked to SN status in thin melanomas.141> MR and
SN status have been correlated in larger studies,>6.8.14.15.17.18 and we sought to further
explore correlation between these 2 factors once MR was counted using both pHH3 IHC and
the H&E stain.

MATERIALS AND METHODS

After Institutional Review Board approval, primary tumor slides were reviewed from 13
patients with thin melanomas (depth < 1 mm) and positive SNs and from a control group of
16 patients with SN-negative thin melanomas. Primary tumors were stained with H&E and
anti-PHH3 (ser10; Cell Signaling Technology, Danvers, MA) as per the Casper protocol.16
Two dermatopathologists, blinded to both the SN status and to each other’s results, counted
the MR per square millimeter using the hot spot method. Interobserver concordance was
determined as was the reliability of the anti-pHH3 stain. Patient confidentiality was
maintained to the extent permitted by law.

The intraclass coefficient (ICC) method was used to measure interrater reliability between
values of the PHH3 and H&E stain. The ICC ranges from —1 to 1, with higher absolute
values correlating with better agreement. Sensitivity and specificity were calculated using
H&E stain as the gold standard, and a receiver operating characteristic (ROC) curve and the
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area under the curve (AUC) were created. The Mann-Whitney U statistic test was used to
compare the overall AUC from the different markers.

RESULTS

Among the 29 patients included in the study, 19 were male and 10 were female. The mean
age was 54.6 with a range from 35 to 75 years. Table 1 summarizes other primary tumor
factors for each of these patients, including primary tumor location, Breslow depth, MR by
H&E and pHH3 counted by 2 blinded observers, and SN status.

The ICC values were attained to determine the predictability and positive correlation of the 2
stains when counting mitotic figures. The ICC value for the pHH3 stain was 0.842 (P <
0.001), with a 95% confidence interval between 0.659 and 0.927. For H&E, the ICC value
was 0.816 (£ < 0.001) with a 95% confidence interval between 0.602 and 0.915.

The ROC curves for the pHH3 marker and H&E are depicted in Figure 1. The PHH3 curve
provided an overall AUC of 0.7043, whereas the H&E curve had an overall AUC of 0.649.

The highest AUC achieved was 0.705. These results were not statistically significant with a
Pvalue of 0.3659.

The relationship between MR and SN involvement was also evaluated using both stains. In
patients with negative SNs, the median value for MR by pHH3 was 0, with a range of 0-34,
and in patients with a positive SN, the median pHH3 was 4, with a range of 2-21 (Table 2).
However, no significant difference was found with a Pvalue of 0.1649. Although the median
value of PHH3 in SN-positive and -negative samples was different (4 vs. 0), the standard
deviation in both the groups was quite large (5.55 in SN negative and 3.92 in SN positive).
The median value for H&E in SN-negative patients was 1, with a range of 0-8, whereas it
was 2 in SN-positive patients, with a range of 0-8. The difference in MR by H&E staining in
thin SN-positive melanomas and SN-negative melanomas was not statistically significant
(Table 3).

The mean tumor thickness in both SN-positive and SN-negative patients was also calculated.
The mean thickness in SN-positive patients was 0.867, whereas the mean thickness in SN-
negative patients was 0.776.

DISCUSSION

Approximately 65% of the nearly 70,000 cases of melanomas diagnosed annually in the
United States are thin melanomas.! Although typically associated with a favorable
prognosis, the 10-year survival rate is highly variable (85%-99%).2 There is debate
concerning the optimal surgical intervention in primary localized thin melanoma—although
wide local excision is standard, the role of SN biopsy is more controversial, with metastasis
rates reported between 3% and 8.4%.4-6:8-10.18,19 These findings stress the need to find
reliable prognostic markers to stratify risk in patients with thin melanomas.

There are numerous potential predictors of disease outcome in melanoma, with thickness
and ulceration identified as the most important prognostic attributors.4-6.8-10.12.13 pore
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recently, the impact of primary tumor MR on survival probability has been recognized.
Staging alterations were recently implemented in the 7th edition AJCC Melanoma Staging
Manual, with MR replacing Clark level of invasion and T1b tumors now defined as having
tumor thickness <1.0 mm and the presence of >0 mitoses/mm? or ulceration.3

Because of this emerging data, it becomes imperative to accurately and reliably determine
mitotic activity in thin melanomas. We sought to determine the utility of the pHH3 stain
given the promising data published in our previous study.1® MR was measured both
conventionally using H&E and also with phh3 IHC. Interrater reliability as assessed by the
ICC value revealed that both H&E and pHH3 had acceptable predictability and correlation,
with ICC values greater than 0.81 for both the stains. This indicates near-perfect agreement
between the dermatopathologists on each stain with a strong interrater reliability, supporting
the reproducibility of the stain.

To compare MR counts among the 2 stains, we determined the area under the ROC curve for
each stain, which represents the average sensitivity of the biomarkers over the range of
specificities. The highest AUC was achieved was 0.705, an acceptable discrimination based
on the guidelines provided by Hosmer and Lemeshow.1® As displayed in Figure 1, the pHH3
stain seemed to perform similarly to the H&E stain overall, with an overall AUC of 0.7043
versus 0.649 for H&E. This supports the use of this supplemental stain, as it should enhance
the identification of mitotic figures and of hot spots to aid the reader. The pHH3 marker has
advantages that include the ability to stain mitotic figures in all phases of mitosis, more rapid
and efficient detection of the hot spot, and potential use as a confirmatory staining technique
to verify what is already seen on H&E. However, the potential for overstaining must be
recognized and skilled dermatopathologists must be able to decipher between stained
melanocytic mitosis and other neighboring cells (ie, lymphocytes and keratinocytes) in the
M phase.18 Use of this marker should not significantly add to the turnaround time for
melanoma diagnosis because other immunohistochemical stains such as Melan-A are
commonly used to ascertain diagnosis and tumor depth in this scenario. The potential aid
provided by this stain to help identify MR and potential candidates for SN biopsies may in
itself justify the cost of the stain.

There are mixed reports in the literature concerning the association with MR and SN
status.>6:8:14.1517.18 Kesmodel et al® studied thin melanomas with a vertical growth phase,
revealing that in the presence of MR > 0, SN positivity was found to be 8.7%; factoring in
tumor thickness >0.76 mm, this risk increased to 12.3%. Similarly, Karakousis et al®
published a study using regional lymph node disease as a surrogate for SN positivity and
concluded that thin melanomas with MR > 0 and vertical growth phase corresponded with a
regional nodal disease rate of 11.9%. Han et al performed an analysis and correlated both
ulceration and MR > 1/mm? with SN metastasis. They found that although ulceration was a
significant predictor of SN metastasis, MR > 1/mm? trended toward significance but was
ultimately not significantly associated with SN status (OR, 2.50; 95% ClI, 0.95-6.60; P=
0.06).15

Our secondary end point was to also explore correlation between MR and SN status. The
median MR value reported in those cases with SN positivity was 4 with the pHH3 stain and

Am J Dermatopathol. Author manuscript; available in PMC 2018 January 11.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Thareja et al. Page 5

2 when using H&E, whereas the value was 0 and 1, respectively, in cases who were SN
negative. These results were not statistically significant given the small sample size and large
standard deviation attained from our data.

In summary, we retrospectively analyzed MR in 29 thin melanoma cases and explored
correlation between MR and SN status and between the pHH3 and H&E stains. Our results
highlighted the strong reproducibility and interrater reliability of the pHH3 stain but found
no significant correlation between MR and SN status using either stain. Our previous study
showed that pHH3 immunostaining facilitates determination of MR by providing a more
sensitive and simplified manner to quickly screen tumors for mitotic figures.16 A 7%
increase in the detection of mitotic figures was demonstrated when using the pHH3 marker.
The stain is most useful in identifying areas of increased mitotic activity, which is why our
recommendations are that it should be used as an adjunct to H&E to help identify these hot
spots.
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FIGURE 1.
ROC curves for the pHH3 marker and the H&E stain.
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