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Abstract

Endometrial carcinomas show frequent PTEN-PI3K pathway abnormalities, and there are 

currently multiple trials focused on PI3K pathway inhibitors in endometrial carcinoma patients. 

PTEN immunohistochemistry may help select patients with potential for response to targeted 

therapy making it important to develop and validate this stain in formalin-fixed, paraffin 

embedded tissue. Immunohistochemistry for PTEN was performed and scored independently on 

118 cases of endometrial carcinomas from 2 cancer centers using monoclonal DAKO 

6H2.1antibody. Cases were scored as positive, negative or heterogeneous; reproducibility of 

PTEN staining and interpretation was assessed.

Overall interobserver agreement was good (weighted κ = 0.80), with 82% concordance, similar for 

non endometrioid (81%) and endometrioid carcinomas (85%). 21 of 118 cases showed discrepant 

results (17%); that resulted from differences in interpretation and not staining.

Our study shows that evaluation of PTEN loss by immunohistochemistry is highly reproducible 

with the application of standard immunohistochemical techniques and simple scoring criteria.
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INTRODUCTION

Endometrial carcinoma is the most common malignancy of the female genital tract. It is a 

heterogeneous disease that has traditionally been divided into type 1 and type 2 cancers (1). 

Type 1 tumors are low grade endometrioid carcinomas that frequently arise in a setting of 
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estrogen excess and are generally associated with good clinical outcomes. In contrast, type 2 

tumors are high grade, serous, clear cell, undifferentiated or poorly differentiated 

endometrioid carcinomas which have an aggressive clinical course and hormone-

independent pathogenesis (1). Type 1 tumors are typically associated with microsatellite 

instability and mutations in PTEN, K-RAS and CTNNB1. Type 2 endometrial carcinomas 

often show p53 mutations. Both type 1 and type 2 endometrial carcinomas can have PIK3CA 

mutations, and these can coexist with mutations in PTEN and p53 respectively (2, 3, 4).

PTEN is a tumor suppressor gene located on chromosome 10q23. PTEN plays a key role in 

the regulation of PTEN- PI3K -AKT pathway. Loss of PTEN results in AKT activation 

which initiates a signal transduction pathway that leads to increased growth, inappropriate 

survival and altered metabolism of cancer cells. MTOR is one of the major downstream 

effectors of AKT. Abnormalities in the PTEN-PI3K pathway have been detected in many 

human tumors, including endometrial carcinomas (5, 6). PTEN knock-out mice develop 

proliferative endometrial lesions and germline PTEN mutations (Cowden syndrome) are 

associated with increased risk for endometrial carcinoma (7).

PTEN loss is also detected in 30–50% of sporadic endometrial cancers (8, 9, 10, 11, 12) and 

has been shown to occur through both genetic and epigenetic mechanisms. Many of these 

molecular alterations appear to be an early event in endometrial carcinogenesis, as they are 

frequently seen in endometrial hyperplasia (9).

While patients with early stage endometrial type 1 tumors typically have a good prognosis, 

those with type 2 tumors, or advanced stage or recurrent type 1 tumors, have poor outcomes. 

Furthermore, there is no uniform standard of care therapy for these patients, so they are 

typically treated with combinations of surgery, chemotherapy and radiation, with limited 

success. Targeted therapy offers a new avenue of treatment for this group of patients.

Due to frequent PTEN loss in endometrial tumors, the PTEN- PI3K –AKT pathway is a 

rational target for the treatment of endometrial cancer. Inhibitors to MTOR, PI3K and AKT, 

all of which target this pathway, are currently in development (13). Presence of PIK3CA 

mutations in various advanced carcinomas, including endometrial carcinoma, has been 

shown to correlate with response to PI3K/AKT/MTOR inhibitors (14).

Some mouse model studies have shown increased sensitivity of PTEN-deficient tumors to 

inhibition of MTOR (15, 16), and suppression of PTEN function in breast cancer cell lines 

was shown to correlate with resistance to chemotherapy and susceptibility to MTOR 

inhibitors (17). Thus far, phase II clinical trials with MTOR inhibitors for pretreated 

recurrent/advanced endometrial carcinoma have shown promising results (18, 19). 

Slomovitz et al demonstrated in an abstract that loss of PTEN correlated with clinical 

response to everolimus in recurrent endometrial carcinoma (19). Similarly, Garrido-Laguna 

and colleagues also showed in an abstract that PTEN loss by immunohistochemistry 

correlates with response to drugs targeting the PI3K-AKT-MTOR pathway in patients with 

various advanced cancers, including endometrial carcinoma (20).

PTEN immunohistochemistry (IHC) has been suggested as potentially the most accurate 

reflection of functional PTEN status. PTEN mutational analysis is difficult on a clinical 
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basis, because there are no “hot-spot” mutations. Moreover, mutational analysis will not 

detect PTEN loss by epigenetic mechanisms, such as promoter methylation and increased 

protein degradation (21). In order to identify endometrial cancer patients who may be 

eligible for targeted PTEN- PI3K –AKT pathway inhibitor therapy, reliable methods of 

detecting and scoring PTEN protein expression in formalin-fixed, paraffin embedded tissues 

must be developed and validated.

To date, PTEN antibodies in endometrial carcinoma have been difficult to work with and 

have had limited success (22, 23). Pallares et al tested 4 different PTEN antibodies (10PO3, 

28H6, polyclonal and 6H2.1) in an endometrial carcinoma tissue microarray, and observed 

no concordance between the 4 antibodies, with wide variability in staining. They found that 

the 6H2.1 antibody was the only antibody that showed an inverse correlation with the 

phosporylated AKT staining pattern (an activated form of AKT) and some correlation with 

molecular alterations in PTEN (22).

Another problematic aspect of PTEN immunohistochemistry is its interpretation. There are 

no uniform scoring criteria for PTEN immunohistochemistry, and most of the proposed 

scoring systems are complex and tedious (22). For advanced endometrial cancer patients 

being considered for targeted therapy, accurate scoring and interpretation of PTEN 

immunohistochemistry is critical for several reasons. One, targeted therapy is typically very 

expensive, so the pathologic assays determining enrollment must be accurate and 

reproducible to ensure maximum patient benefit. Second, and more importantly, patients 

with recurrent/metastatic endometrial cancer have a finite, limited life expectancy. Thus, the 

laboratory tools used to guage potential eligibility of targeted therapy must be accurate.

In this study, two different groups performed and interpreted immunohistochemistry for 

PTEN in endometrial carcinoma. The aim of this study was to propose a useful scoring 

system for PTEN immunohistochemistry expression in endometrial carcinoma and then 

cross-validate this scoring system between two major cancer centers, Memorial Sloan 

Kettering Cancer Center (MSKCC) and MD Anderson Cancer Center (MDACC).

MATERIALS AND METHODS

A total of one hundred and twenty two cases (n=122) of endometrial carcinoma from 2 

institutions (62 from MSKCC and 60 from MDACC) were subjected to PTEN 

immunohistochemistry. Both endometrioid and non-endometrioid histologies were included. 

Of the 122 cases, 4 cases from MSKCC were excluded due to technical issues (tissue falling 

off the glass slides). The remaining 118 cases constituted the study group (n=118).

Whole tissue sections, rather than tissue microarray, were used for all 

immunohistochemistry analyses.

Immunohistochemistry for PTEN was performed on all 118 cases at each institution. Each 

institution exchanged a set of unstained slides in order for both institutions to achieve a full 

complement of cases included in the study. At each institution, 2 pathologists derived 

consensus scores for PTEN immunohistochemistry. Reproducibility of PTEN interpretation 

between the two institutions was then assessed.
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Immunohistochemistry for PTEN was performed using the monoclonal DAKO antibody 

(clone 6H2.1) at both institutions, and technical details are provided below.

Memorial Sloan Kettering Cancer Center (MSKCC)

PTEN immunohistochemistry was validated using endometrial carcinoma cases with 

confirmed PTEN mutations and the monoclonal PTEN antibody from DAKO (clone 6H2.1, 

catalog # M3627). Antigen retrieval was accomplished using EDTA buffer (pH 9.0) with 

steaming for 30 minutes, followed by PTEN antibody (dilution 1:50). DAB was used as the 

chromogen. For tumors with mutant PTEN and loss of PTEN protein expression, positive 

staining blood vessels and stromal cells were used as an internal positive control.

MD Anderson Cancer Center (MDACC)

PTEN immunohistochemistry was validated using breast cancer cell lines with known wild 

type or mutant PTEN. These cell lines were xenografted into nude mice, and sections of 

excised tumor were subsequently subjected to PTEN immunohistochemistry. 

Immunohistochemistry was performed using the monoclonal PTEN antibody from DAKO 

(clone 6H2.1). Antigen retrieval was accomplished using Tris-EDTA buffer for 20 minutes 

at 100°C, followed by application of the PTEN antibody (dilution 1:100). DAB was used as 

the chromogen. For tumors with mutant PTEN and loss of PTEN protein expression, 

positive staining of blood vessels and stromal cells were used as an internal positive control.

Immunohistochemistry for PTEN was interpreted by both institutions as follows:

1. Positive (pos) - Strong positive staining in the entire tumor or vast majority of the 

tumor (figure 1A).

2. Negative (neg) -No staining in entire/most tumor, with strong positive staining of 

adjacent normal endometrium or stromal cells (figure 1B).

3. Heterogeneous (het) – Tumor with convincingly positive staining and convincingly 

negative staining (figure 1C).

The histologic score (H-score) was then calculated for cases with heterogeneous staining 

according to previously reported methods (24). H-score ranged from 0 (no staining) to 300 

(maximum staining) and was calculated by application of the following formula:

Statistical analyses

Staining was evaluated in three categories as negative, positive, and heterogenous. 

Interobserver agreement between MDACC and MSKCC was assessed by calculating 

weighted κ (with its 95% confidence intervals) and percent agreement (with its 95% 

confidence intervals). Weighted κ (as opposed to just κ) was calculated in order to account 

for different levels of disagreement, positive vs. negative being a higher level of 

disagreement than heterogeneous vs. either positive or negative.
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This same analysis was then repeated controlling for the site of sample origin (MDACC 

versus MSKCC) and for histology (endometrioid versus non-endometrioid). Hypothesis 

testing was conducted to determine if weighted κ differed by originating site or histology.

The final set of analyses involved reclassification of cases that were scored as heterogenous 

to negative, in order to differentiate cases with no PTEN loss (positive) from cases with any 

type of PTEN loss (heterogeneous and negative). Because the categories in this analysis 

were binary, κ was not weighted.

The κ value was interpreted according to Landis et al (25). A κ <0.20 was regarded as poor 

agreement; κ=0.21 – 0.40 as fair agreement; κ=0.41 – 0.60 as moderate agreement; κ=0.61 

– 0.80 as good agreement; and κ= 0.81 – 1.00 as very good agreement.

RESULTS

PTEN scoring results for all cases are listed in table 1. The overall interobserver agreement 

between MDACC and MSKCC for all cases was good (weighted κ = 0.80), with 82% 

concordance between MDACC and MSKCC interpretations (table 2).

In table 3, interobserver agreement by histology was good for both non endometrioid and 

endometrioid carcinomas (weighted κ = 0.74 and 0.78, respectively). The weighted κ was 

not statistically different between the histotypes (p >0.05). Percent agreement was similar 

for non endometrioid (81%) and endometrioid carcinomas (85%).

Considering cases in which agreement was achieved, negative PTEN staining was seen more 

frequently in endometrioid carcinomas (57% of cases), compared to non- endometrioid 

carcinomas (13% of cases). Positive PTEN staining was observed more often in non- 

endometrioid carcinomas (72%) compared to endometrioid carcinomas (29%).

The nature of the heterogeneous cases (figure 1C) is somewhat uncertain. There are no cell 

lines or animal models that recapitulate this tissue expression pattern. These cases displayed 

varying amount and intensity of staining, and the H-score ranged from 15 to 230 

(mean=121, median=127). Because at least a portion of these tumors show definite loss of 

PTEN protein expression by immunohistochemistry, we reasoned that such tumors might 

demonstrate activation of the PI3K-AKT pathway and therefore be susceptible to drugs that 

inhibit this pathway. Therefore, the weighted κ and percent agreement values were re-

calculated in which a heterogeneous score was considered to be equivalent to a negative 

score. Using this approach, the overall interobserver agreement between MDACC and 

MSKCC for all cases was good (weighted κ = 0.82), with 91 % concordance between 

MDACC and MSKCC interpretations (table 4).

Using this approach of combining negative and heterogeneous cases, interobserver 

agreement was good for both non-endometrioid and endometrioid carcinomas (weighted κ = 

0.73 and 0.79; respectively) (table 5). The weighted κ was not statistically different between 

the histotypes (p >0.05). Percent agreement was similar for non-endometrioid (88%) and 

endometrioid carcinomas (92%) and was slightly higher than the corresponding percent 

agreements in the non-grouped analysis (table 3).
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When controlling for the site of sample origin, interobserver agreement was very good for 

MDACC cases and good for MSKCC cases (weighted κ = 0.86 and 0.73, respectively). The 

weighted κ was not statistically different between the two sites (p >0.05). Percent agreement 

was also better for MDACC cases (90%) than for MSKCC cases (74%). The percent 

agreement for the MSKCC cases was appreciably greater (88%) when the heterogenous and 

negative scores are grouped than when they are analyzed separately (74%).

Using the 3-tiered scoring system of positive, negative, and heterogeneous, of the 118 cases 

from both institutions, 21 showed discrepant IHC results (17%). The discrepancies typically 

consisted of cases interpreted as heterogeneous at one center versus positive/negative at the 

other center (9 and 10 cases scored as heterogeneous at one institution were scored as 

positive and negative respectively at the second institution). There were only 2 cases that 

were differentially interpreted as positive vs. negative. When heterogeneous cases were 

included with negative cases, the number of discrepant cases between the 2 institutions 

decreased to only 11 (9%).

DISCUSSION

New therapies including inhibitors of the AKT pathway may be active in patients with 

recurrent/metastatic endometrial carcinoma. Loss of PTEN by immunohistochemistry is 

indicative of potential PI3K/AKT pathway activation and may correlate with response to 

agents that block this pathway. It is therefore important to standardize PTEN 

immunohistochemical techniques and interpretation to enable detection of tumors with 

PTEN loss across different CLIA certified laboratories. Our study shows that 

immunohistochemistry for PTEN in endometrial carcinoma is highly reproducible through 

the use of standard immunohistochemical techniques and simple scoring criteria.

Prior studies of PTEN immunohistochemistry in endometrial carcinoma have shown 

inconsistent results (22, 23). In our study, both institutions used the same monoclonal 

antibody with a good internal positive control in the form of blood vessels, stromal cells and 

lymphocytes. There are currently no uniform guidelines for PTEN immunohistochemistry 

interpretation, and prior studies have used complex semi-quantitative scoring criteria like the 

histologic score (H-score) which entail substantial time and effort (22). We used a simple 

approach, dividing our cases into positive (all or most tumor is staining), negative (none or 

most of tumor shows no staining) and heterogeneous (discrete positive and negative areas). 

Application of these scoring criteria was relatively easy and yielded good reproducibility 

between the two centers. This type of three-tiered scoring has been shown to yield 

significantly higher reproducibility rates compared to the more complex semi-quantitative 

H-score for PTEN staining in endometrial carcinomas (23). The immunohistochemistry was 

interpretable in all cases. Although a few cases were slightly problematic, including negative 

cases with a faint background blush and some cases that showed variable staining intensity, 

they could still be scored. This is reflected in the high concordance rates seen between the 

two institutions (kappa of 0.8). This kappa value is close to the target kappa values for ER 

and HER-2 staining in large quality assurance Canadian studies (26, 27). It also appears that 

PTEN immunohistochemistry performs equally well in both histologic subtypes of 

endometrial carcinoma, as there was no difference in kappa for endometrioid versus non-
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endometrioid carcinomas. Similar to prior studies, we noted loss of PTEN staining more 

frequently in endometrioid compared to non-endometrioid tumors (8, 9, 10, 12, 28).

While this simple scoring system appears to be effective for interpretation of PTEN 

immunohistochemistry in endometrial carcinoma, it is not clear if this scoring scheme is 

applicable in other tumor types. Endometrial carcinoma has frequent mutations in PTEN; the 

immunohistochemical expression of PTEN may be very different in cancer types with lower 

mutation frequencies or with alternative mechanisms of PTEN protein regulation. As with 

endometrial carcinoma, there are currently no guidelines for PTEN interpretation in other 

cancer types.

Overall, 17% of cases yielded discrepant results between the two institutions. These cases 

were re-evaluated, and most actually showed identical PTEN staining patterns; the 

discrepancies resulted from different interpretations. This typically occurred in tumors with 

very focal staining or very focal absence of staining; cases such as these were interpreted as 

negative and positive respectively at one institution and heterogeneous at the second center 

(figure 2A). Incorporation of more rigid criteria to define negative and positive staining 

would substantially reduce this problem. We preliminarily propose using a cut-off of 5% as 

follows: negative (tumor with lack of staining in 95% or more tumor cells), positive 

(presence of staining in 95% or more of tumor cells) and heterogeneous. Application of 

these criteria should further increase inter-observer agreement rates. These numbers can be 

modified in future studies based on correlation with genotyping data and response to 

targeted therapy. The 2 cases interpreted as positive versus negative showed faint staining 

throughout, a pattern that was interpreted as positive at one institution and negative at the 

other (figure 2B).

Heterogeneous PTEN protein expression was noted in 13% of our cases with agreement. 

Tumors with heterogeneous staining typically show discrete foci with absence of staining 

while adjacent foci are clearly positive. Often, these foci are scattered throughout the tumor. 

When a semi-quantitative scoring system (H-score) was applied to these cases, they showed 

a wide range in amount and intensity of staining, reflected in the wide variation in H-score 

(15 to 230) (24). The significance of heterogeneous staining is not clear and whether it is 

indicative of different tumor clones or presence of multiple mutations, including other 

mutations along the PI3K pathway, is not currently known. However, the absence of PTEN 

staining, even in a proportion of the tumor, may indicate activation of PI3K-AKT pathway 

at least in this tumor subpopulation. Correlation of H-score values with molecular analyses 

and response to PI3K pathway inhibitors, when these data become available in the future, 

may help clarify the significance of these results. Pallares et al found that lower H-score 

correlated with presence of PTEN molecular alterations, although this was not statistically 

significant (22). Given this uncertainty as to the nature of the heterogeneous group, we 

repeated our statistical analyses to differentiate cases with no PTEN loss from those with 

any amount of PTEN loss, by grouping the heterogeneous cases with the negative cases. The 

kappa values remained comparable to the original analysis.

It is interesting to note that concordance rates were higher for cases originating from 

MDACC compared to cases from MSKCC. This difference may be attributable to the fact 
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that some of the MSKCC cases sent to MDACC were older slides that had been obtained 

more than one year ago, and may thus have contributed to staining differences. Therefore, it 

is possible that PTEN immunohistochemistry is best obtained on freshly cut tissue sections 

as noted previously by Mutter (8). It is also interesting to note that the subset of endometrial 

carcinomas scored as heterogeneous might have been under-represented or missed if tissue 

microarrays, which sample a very small core of tumor, had been used for this study. Also, 

tissue microarray cores tend to sample very little stroma; as we have shown, such stroma is 

crucial in ascertaining that the immunohistochemistry test is working optimally.

With the goal of integrating PTEN testing for clinical purposes, additional studies are 

needed to examine the correlation of PTEN staining patterns with response to PI3K-AKT 

pathway inhibitors. There are other immunohistochemical stains that may indicate activation 

of this pathway, including p-AKT, pS6, MTOR, INPP4B and 4EB-P1 amongst others. 

Antibodies for p-AKT have been particularly difficult to work with. While some studies 

have shown correlation between PTEN and p-AKT staining, others have failed to 

demonstrate good p-AKT staining or an inverse relationship between the two (22, 29, 30). 

We have had no success with p-AKT antibody and are currently working on some of the 

other antibodies along this pathway.

In conclusion, PTEN inactivation is frequently seen in endometrial carcinomas, particularly 

of the endometrioid type, suggestive of PI3K-AKT pathway dysregulation. Therefore these 

patients may potentially respond to inhibitors to this pathway. PTEN immunohistochemistry 

is an effective and easy method to detect PTEN inactivation and may provide a method to 

select patients with potential for response to these inhibitors. For the first time, our study 

demonstrates that evaluation of PTEN loss by immunohistochemistry in endometrial 

carcinomas is highly reproducible with the application of standard immunohistochemical 

techniques and simple scoring criteria.
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Figure 1. 
PTEN Immunohistochemistry in endometrial carcinoma. Strong staining in the entire tumor 

or vast majority of the tumor was interpreted as positive (A). No staining in entire/most 

tumor, with strong positive staining of adjacent normal endometrium or stromal cells, was 

interpreted as negative (B). Tumors with convincingly positive staining and convincingly 

negative staining were interpreted as heterogeneous (C).

Garg et al. Page 12

Int J Gynecol Pathol. Author manuscript; available in PMC 2014 November 26.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Garg et al. Page 13

Int J Gynecol Pathol. Author manuscript; available in PMC 2014 November 26.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 2. 
Discrepant PTEN immunohistochemistry cases. Tumors with very focal staining (arrow) 

were interpreted as negative at one institution and heterogeneous at the second (A). Cases 

with faint staining were typically problematic and interpreted as positive at one institution 

and negative at the second (B).

Garg et al. Page 14

Int J Gynecol Pathol. Author manuscript; available in PMC 2014 November 26.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Garg et al. Page 15

Table 1

PTEN scoring results for all cases in the study set following independent performance of 

immunohistochemistry and scoring at MSKCC and MDACC.

Histology IHC Performance and Interpretation 
at MSKCC

IHC Performance and Interpretation 
at MDACC

Source Number of Cases

Endometrioid Negative Negative MDACC 21

Endometrioid Negative Negative MSKCC 18

Endometrioid Negative Heterogeneous MDACC 1

Endometrioid Negative Heterogeneous MSKCC 7

Endometrioid Negative Positive MDACC 1

Endometrioid Heterogeneous Negative MDACC 1

Endometrioid Heterogeneous Heterogeneous MDACC 4

Endometrioid Heterogeneous Heterogeneous MSKCC 5

Endometrioid Heterogeneous Positive MSKCC 2

Endometrioid Positive Heterogeneous MDACC 1

Endometrioid Positive Heterogeneous MSKCC 3

Endometrioid Positive Positive MDACC 8

Endometrioid Positive Positive MSKCC 12

Non-endometrioid Negative Negative MDACC 3

Non-endometrioid Negative Negative MSKCC 1

Non-endometrioid Negative Heterogeneous MSKCC 1

Non-endometrioid Negative Positive MDACC 1

Non-endometrioid Heterogeneous Heterogeneous MDACC 4

Non-endometrioid Heterogeneous Positive MDACC 1

Non-endometrioid Positive Heterogeneous MSKCC 2

Non-endometrioid Positive Positive MDACC 14

Non-endometrioid Positive Positive MDACC 7
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Table 2

PTEN scoring agreement for all cases in the study set (n=118) following independent performance of 

immunohistochemistry and scoring at MSKCC and MDACC.

MSKCC
MDACC

Negative Heterogeneous Positive

Negative 43 9 2

Heterogeneous 1 13 3

Positive 0 6 19

Weighted κ (95% CI) 0.80 (0.72 – 0.88)

Percent Agreement (95% CI) 82% (72–88%)
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Table 4

PTEN scoring agreement for all cases in the study set (n=118) following independent performance of 

immunohistochemistry and scoring at MSKCC and MDACC. In this analysis, negative and heterogeneous 

categories have been combined into one category.

MSKCC
MDACC

Negative and Heterogeneous Positive

Negative and Heterogeneous 66 5

Positive 6 41

Weighted κ (95% CI) 0.82 (0.72 – 0.92)

Percent Agreement (95% CI) 91% (84–95%)
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Table 5

PTEN scoring agreement for endometrioid (n=84) vs non-endometrioid (n=34) cases in the study set following 

independent performance of immunohistochemistry and scoring at MSKCC and MDACC. In this analysis, 

negative and heterogeneous categories have been combined into one category.

MSKCC Interpretation

MDACC Interpretation

Non-Endometrioid Endometrioid

Negative and Heterogeneous Positive Negative and Heterogeneous Positive

Negative 9 2 57 3

Positive 2 21 4 20

Weighted κ (95% CI) 0.73 (0.49 – 0.98) 0.79 (0.65 – 0.94)

Percent Agreement (95% CI) 88% (73% – 97%) 92% (84% – 97%)
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