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Abstract

Background—Grade and histotype of ovarian carcinomas are often used as surrogates of
molecular subtypes. We examined factors affecting pathologists' reproducibility in two prospective
studies.
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Methods—Two pathologists independently reviewed slides from 459 incident ovarian cancers in
the Nurses’ Health Study (NHS) and NHSII. We described agreement on tumor characteristics
using percent agreement and Cohen’s standard kappa (x) coefficients. We used logistic regression,
with disagreement as the outcome, to evaluate the contribution of case and tumor characteristics to
agreement.

Results—Inter-rater agreement was 95% (x=0.81) for carcinoma versus borderline, 89%
(x=0.58) for grade and 85% (x=0.71) for histotype. Inter-rater grading disagreement was higher
for non-serous histotypes (OR=4.66, 95% CI 2.09-10.36) and lower for cancers with bizarre
atypia (OR=0.13, 95% CI 0.04-0.38). Agreement with original pathology reports was 94%
(x=0.73) for carcinoma versus borderline, 78% (x=0.60) for histotype, and 79% (x=0.24) for
grade. Grading disagreement was significantly lower for tumors with “solid, pseudoendometrioid
or transitional’ (SET) architecture (OR=0.08, 95%CI 0.01 — 0.84). Date of original diagnosis,
hospital type, number of slides available for review, tumor stage, and slide quality were not related
to agreement.

Conclusion—Overall, inter-rater agreement for tumor type and grade for archival tissue
specimens was good. Agreement between the consensus review and original pathology reports was
lower. Factors contributing to grading disagreement included non-serous histotype, absence of
bizarre atypia, and absence of SET architecture.
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INTRODUCTION

Ovarian cancer is a heterogeneous disease. [1] Although sub-classification using molecular
diagnostics is an emerging trend, [2-4] existing data repositories used in clinical and
epidemiologic research largely rely on the morphologic classifications of histotype (e.g.,
serous, endometrioid, clear cell, mucinous) and grade reported in pathology reports or tumor
registries. [5, 6] Morphologic classification of ovarian cancer, however, is subjective.

Reproducibility studies evaluating inter-observer agreement among expert pathologists have
shown excellent agreement for histotype (x = 0.77 —0.97) [5, 7], and Kd&bel ef 4. reported
that adding a panel of immunohistochemical stains can further improve inter-observer
agreement. [8] In contrast, agreement for grade is only fair. For example, reported agreement
on International Federation of Gynecology and Obstetrics (FIGO) grade ranges from x =
0.25-0.26. [5, 6].

Inter-observer agreement and agreement with the original pathology report in the setting of
an unselected population or central review during clinical trials or epidemiologic studies
have not been extensively reported. Kommaoss ef a/. included a central pathology review
during a phase 3 drug trial and cited 65% agreement on histotype with the greatest
discrepancy for serous misclassified as endometrioid type. Agreement was not significantly
better for cases diagnosed at academic versus private hospitals. [9] Similar results were
observed by Lopez-Guerrero et al. for a central pathology review of early-stage ovarian
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carcinoma in the Spanish Group for Ovarian Cancer Research (GEICO), with concordance
of 76% (x = 0.50; p<0.0001). [10] In contrast, Young et al. and Ozols et al. reported little to
no misclassification of histotype between central pathology review and the original report.
[11, 12] In general, borderline tumors were rarely misclassified as carcinoma versus
borderline. [9, 11] In the only study to assess grade, an evaluation in the Surveillance
Epidemiology and End Results (SEER) Residual Tissue Repository, Matsuno et a/. found
only fair grading agreement between expert review and original pathologist diagnosis (49%
agreement, x = 0.25). [6]

In addition, relatively few studies have evaluated predictors of grading agreement. Matsuno
et al. commented that grading agreement between expert pathologist review and SEER data
(based on the original diagnosis) was better for tumors identified as carcinoma (versus
borderline) by the pathology review (agreement in 62% of cases and x = 0.32), but was not
improved when restricted to cases where the reviewer agreed with SEER on tumor histotype.
[6] There have been no reports on the effects of variables related to data collection, such as
time since original diagnosis, hospital type, slide quality and number of slides available.
Further, while high-grade tumors tend to have greater mitotic activity and multinucleated
cells, [13] the effects of tumor characteristics on grading agreement, such as extensive
necrosis, bizarre atypia or with ‘solid, pseudoendometrioid or transitional” (SET)
architecture, have not been analyzed. This may be especially relevant for studies relying on
pathology report data because cancers with these features were formerly classified as high-
grade endometrioid carcinoma, but are now being diagnosed as serous. [14]

The Nurses’ Health Studies (NHS/NHSII) are large, prospective cohort studies that request
tumor tissue and pathology reports from reported cases of epithelial ovarian cancer during
up to 40 years of follow-up. The NHS/NHSII have obtained tumors slides or blocks from
over 450 ovarian cancer cases, allowing for assessment of agreement in the evaluation of
tumor characteristics. Using data from NHS/NHSII, we examined agreement on ovarian
carcinoma versus borderline, histotype and grade [15] independently assigned by two expert
gynecologic pathologists with access to the same archival tissue slides. We also quantified
tumor histotype and grading agreement between the consensus of expert gynecologic
pathologists and information abstracted from the original pathology reports.

To better understand potential predictors of poor inter-rater agreement, we examined factors
that may affect grading agreement in an epidemiologic setting, including variables related to
data collection (i.e., time since original diagnosis, hospital type, slide quality, number of
slides available), and tumor characteristics (i.e., necrosis, bizarre atypia, SET architecture,
tumor stage). Further, we anticipated greater inter-pathologist disagreement among cases
with fewer or older slides. We also expected that cases with SET morphology or necrosis
would be graded higher on the grading scale by the consensus review of pathologists relative
to data abstracted from pathology reports. [16]
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MATERIALS AND METHODS

Study Population

As of August 2010, the latest cancer diagnosis date for cases in this study, the NHS/NHSI|I
included 1,311 confirmed cases of incident epithelial ovarian cancer with pathology report
data. The NHS/NHSII requested tumor tissue from all of these cases, and received
specimens from 459 of them. Common reasons that tumor tissue was not available included,
death of the patient, destruction of the tissue block, or inability of the hospital to send a
tissue sample. [17] Of the 459 cases with slides available for review by two expert
gynecologic pathologists, 41 did not have record-based information on histopathologic
features, due to confirmation via linkage to the relevant tumor registry or death certificates.

Slide Review

Between October 2014 and May 2016, two expert gynecologic pathologists (JH and EM)
reviewed slides from all 459 cases with tumor slides. Both were blinded to morphologic
assessment on original pathology reports. The reviewing pathologists assigned values for
carcinoma versus borderline, histotype, grade, and grading-related features: gland formation,
nuclear atypia and mitotic rate. They also recorded the number of slides available for review,
commented on slide quality, and assessed tumor architectural features such as SET (percent
solid, pseudoendometrioid or transitional architecture), geographic necrosis, and bizarre
atypia. Cases for which the two reviewers disagreed on carcinoma versus borderline,
histotype, or grade, were adjudicated by a third gynecologic pathologist (BH). Extreme
disagreements on tumor architecture, as defined by >30% difference in percent SET, were
also adjudicated by the third pathologist. The agreed upon or arbitrated values were treated
as the consensus values of the three reviewing pathologists. For the 418 cases from whom
we also obtained pathology reports, we abstracted values for date of original diagnosis,
carcinoma versus borderline, histotype, grade, and stage, when reported. The grading system
was generally not specified in the original reports, but was likely the 3-tiered FIGO system
given the prevalence of its usage in the United States.

The pathologist review of archival tumor specimens included assignment of histopathologic
features. Tumors were categorized as either carcinoma or borderline. Tumor histotypes were
described as serous, endometrioid, clear cell, mucinous, or other. Grade was reported for all
epithelial ovarian carcinomas using a three-tier grading system in which serous carcinomas
were assigned high-grade or low-grade (grades 1 or 3), clear cell carcinomas were assigned
grade 3, and endometrioid and mucinous carcinoma were graded based on architecture
according to the FIGO system (Grade 1 showed < 5% of solid tumor growth; Grade 2 with
5%-50%, and Grade 3 with >50%). [18] Reviewing pathologists were blinded to
morphologic assessment on original pathology reports when reviewing the slides.

Our grading scheme is an modification of the WHO 2014 grading system [19] to allow for
comparison to the original pathology reports, the majority of which reported on a the 3-
tiered grading scale. In WHO 2014, low-grade and high-grade serous are distinct diseases,
so a numerical grade is not assigned; clear cell carcinomas are all considered high-grade for
which a numerical grade is not assigned, and endometrioid and mucinous carcinomas are
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graded on a 3-tiered system. [19] In contrast, a numerical grade was assigned in the majority
of original reports regardless of histotype. The grading system in the original reports was
generally not specified, but was likely the 3-tiered FIGO system (including grade 2 serous
carcinoma) in older cases, or a modification similar to ours in recent cases. Assignment of a
numerical grade was often included to accommodate the data format of existing tumor
registries such as NHS or SEER [20], older cancer reporting protocols, [21] or clinical
practice guidelines. [22]

SET architecture was assessed as a binary variable for which tumors were defined as SET if
greater than 50% of the tissue had solid, pseudoendometrioid, or transitional architecture.
[14] Bizarre atypia and geographic necrosis were also evaluated as binary with categories of
either present or absent. Bizarre atypia and geographic necrosis were not adjudicated when
the two primary reviewers disagreed, so the consensus review of these variables describes
each feature as present if observed by at least one pathologist. Comparisons between the
consensus pathology opinion and the original pathology report were restricted to the
following variables: carcinoma versus borderline, histotype and grade as these were the only
factors available in the majority of pathology reports. In the majority of cases, tissue blocks
were not available for immunohistochemistry so histotype was assigned based on
morphology alone.

Statistical Analysis

We described agreement on ovarian cancer tumor characteristics using percent agreement
and Cohen’s standard kappa (x) coefficients, [23] only including cases for which both
pathologists or the consensus review and pathology report had known values. Consistent
with prior literature on grading agreement, x coefficients were interpreted as poor (0.01-
0.20), fair (0.21-0.40), moderate (0.41-0.60), substantial (0.61-0.80) and near perfect
(0.81-1.00). [5, 6, 23] Analyses of agreement on grade were restricted to carcinoma, and
agreement on SET was restricted to serous tumors, per definition. [14, 16]

We used logistic regression, with disagreement as the outcome of interest, to assess
disagreement for each feature. We evaluated the contribution of histologic features and slide
characteristics to inter-reviewer disagreement and to disagreement between the consensus of
the pathologists and the original pathology report. The exposures of interest included year of
diagnosis, hospital type, the number of slides available for review, slide quality as assessed
by the reviewing pathologist, histotype, SET architecture, geographic necrosis, and bizarre
atypia. For agreement between expert pathologists and the pathology report, we additionally
considered stage of disease as abstracted from the pathology report. We report odds ratios
and 95% confidence intervals to quantify the odds of disagreement for a particular feature
comparing those with and without each exposure listed above. Odds ratios are presented
from univariate analyses, from “adjusted” models that adjusted for predictors with p<0.10 in
the univariate analyses, and from “fully adjusted” models that were mutually adjusted for all
other exposure variables, except SET architecture, which was evaluated in a model restricted
to serous tumors.

The study protocols for NHS/NHSII were approved by the institutional review board of
Brigham and Women’s Hospital. All analyses were conducted using SAS 9.4 (Cary, NC,

Gynecol Oncol. Author manuscript; available in PMC 2019 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Barnard et al. Page 6

USA). Statistical significance was assessed assuming a two-sided test with an alpha level of
0.05.

RESULTS

NHS/NHSII ovarian cancer cases with tumor tissue were representative of all ovarian cancer
cases within the cohorts with respect to carcinoma versus borderline, histotype, grade and
stage (Table 1). The mean year of diagnosis was 1997 for all cases and 1998 for cases with
both pathology reports and tumor slides. The majority of cases were carcinoma, serous,
stage 3, and grade 3.

Inter-pathologist agreement was excellent (95%; «=0.81) for carcinoma versus borderline,
good for grade (89%; «=0.58) and histotype (85%; x=0.71), and moderate for SET
architecture (81%; x=0.52). Agreement between the pathologist consensus review and data
abstracted from pathology reports was excellent for carcinoma versus borderline (94%;
x=0.73), and moderate for histotype (78%; x=0.60) and grade (79%; x=0.24; Table 2).

We modeled the odds of disagreement between pathologists for the grade to evaluate what
factors impacted inter-reviewer agreement. The reviewing pathologists were significantly
more likely to disagree on grade for non-serous compared to serous ovarian cancer
(OR=4.66, 95%CI 2.09-10.36), and less likely to disagree when bizarre atypia was present
(OR=0.13, 95%CI 0.04-0.38). None of the other variables were significantly associated with
inter-reviewer disagreement on grade (Table 3).

We also evaluated the odds of disagreement on grade between the consensus of the
pathologists and data abstracted from pathology reports. Restricting to cases with values
from both contemporary pathology review and pathology reports, we observed that the
consensus opinion was significantly less likely to disagree with the original pathology
reports on grade for cases in which SET architecture was present (OR=0.08, 95%CI 0.01 -
0.84). Disagreement on grade was suggestively higher when histotype was non-serous
compared to serous (OR=2.49, 95%ClI 0.87 — 7.09). In total, there were 16 cases classified
as endometrioid grade 1 or 2 in the pathology reports. Of these, 4 were classified as serous
by contemporary slide review. There were also 15 cases classified as endometrioid grade 3
in the pathology reports, and 13 of these were classified as serous by contemporary slide
review. Other variables we evaluated that were not associated with disagreement included,
date of diagnosis, hospital type, number of slides, slide quality, pathologic stage, and
geographic necrosis (Table 4).

DISCUSSION

The goals of this study were two-fold: (1) to measure reproducibility of grade assignment
and histotype for ovarian cancer in the setting of an epidemiologic study and (2) to identify
factors that affect grading disagreement. We observed excellent reproducibility among
expert pathologists in assignment of carcinoma versus borderline, good reproducibility for
histotype, grade and SET architecture. When comparing contemporary slide review by
expert pathologists to original pathology reports, percent agreement was excellent for
carcinoma versus borderline, and moderate for histotype and grade.
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We observed greater inter-pathologist agreement for grade than previously reported. This
may be explained by differences in tumor sub-type distribution compared to populations
previously studied. For example, the SEER database study, which found only 49%
agreement with x = 0.25, included a mix of non-Hispanic white women and Asian women
from Hawaii, [6] while ours included mostly non-Hispanic, white women living in the
mainland United States. In addition, earlier reproducibility studies used selected cases,
possibly representing a difficult subset. For example, 50 cases from a clinical case series of
575 were reviewed by three pathologists to determine inter-observer variation in histotype
and grade assignment. Inter-observer variation for histotype was very good (kappa = 0.77)
with minimal reproducibility in assignment of FIGO grade (kappa = 0.27). [5] Tumor cell
type can be reproducibly diagnosed and is of independent prognostic significance in patients
with maximally debulked ovarian carcinoma. The difference may be due to a bias in
selecting difficult cases. Another explanation for the higher inter-pathologist agreement
observed in our study is that the training of our pathologists was more consistent; all three of
our expert pathologists (JH, EM and BH) shared a hospital affiliation and on-going training
opportunities.

Agreement for grade differed by histotype and other tumor morphologic features. For
example, grade (inter-pathologist grade and consensus vs. pathology report abstraction) had
worse agreement among non-serous versus serous cases. This likely reflects a reduction of
the number of categories for cancers of serous histology (high-grade=3 versus low-grade=1)
in the grading scheme, and serous was the most common histotype.

Agreement between contemporary pathologist review and original pathology reports was
good, suggesting that pathology report abstraction is a good approach for epidemiologic
studies. Grade discordance was lower both between pathologists and with original pathology
reports for serous tumors with SET architecture. This result is unexpected since we had
assumed that a proportion of serous cancers with SET architecture would have been
misclassified as low-grade endometrioid based on the presence of glandular architecture,
particularly in the original pathology reports. However, tumors with SET architecture often
retain some areas with classic serous histology, and show geographic necrosis and a high
mitotic rate as clues to their histotype. [16] Interestingly, our study suggested that case and
slide characteristics (i.e., year of diagnosis, hospital type, slide quality, and number of slides)
were not strong predictors of grading agreement, supporting similar epidemiologic
evaluation of cases spanning multiple hospital types and a broad range in time. However, the
majority of carcinoma cases (78.3%) had more than one tumor slide available for review and
only 12.7% were flagged as poor-quality thus reducing power to assess these factors.

To our knowledge, this is one of only a few large studies on grading agreement among
unselected cases from an epidemiologic database. [5, 6] Further, this is the first study to
assess factors that may affect grading agreement. Key strengths of this study include the
large sample size, evaluation of all tumors by at least two pathologists, and adjudication
review of tumors by a third pathologist for which the two primary pathologists disagreed on
key tumor characteristics. Another strength of this study is that all tumor slides collected by
the Nurses’ Health Studies were made available for review, rather than a random subset of
slides as is done in some clinical studies. [6]
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Limitations of this study affected both study design and analysis. First, many diagnoses
recorded in the original pathology reports were confirmed by expert consultation, but we do
not have information as to which cases. This may have elevated measured agreement
between the contemporary slide review by expert pathologists, and tumor characteristics
recorded on pathology reports. However, this is often done in clinical practice and should
therefore reflect ovarian cancer cases recruited into most population-based studies. Further,
since grading agreement was better than anticipated, we had less power to look at predictors
of disagreement. As expected, in our study, percent agreement values were noticeably
greater than kappa values. While kappa is generally treated as a more valid measure of
agreement because it accounts for random chance, the imbalance among categories may lead
to under-estimation of agreement when kappa is used. [24] A similar discrepancy between
percent agreement and kappa was seen in prior studies. [6] Finally, immunohostochemical
stains, known to aid in correctly assigning histotype, were not available in the study cases.

[8]

It is increasingly evident that ovarian cancer etiology, risk, and prognosis differ by tumor
subtype. [25] While subtype classification using molecular diagnostics is an emerging trend,
[2-4] existing data repositories used in clinical and epidemiologic research largely rely on
the morphologic classifications of histotype (e.g., serous, endometrioid, clear cell,
mucinous) and grade reported in pathology reports or tumor registries (which also abstract
this information from original pathology reports). [5, 6] Consistent with the few other
available studies, the results of this study suggest reasonable, yet imperfect, agreement on
important tumor characteristics (i.e. carcinoma versus borderline, histotype, and grade). This
suggests that epidemiologic analyses examining associations by different tumor
characteristics can provide valid, if somewhat attenuated results, due to modest
misclassification. It is worth exploring if our results are generalizable to other populations
and, if so, how they could be leveraged to estimate or eliminate the potential effect of
misclassification when estimating subtype-specific associations.
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Highlights

Ovarian cancer registries often rely on morphologic classification of histotype/
grade from local pathology reports

Central review pathologists' reproducibility and agreement with original pathology
reports is good

Agreement with original reports varied by histologic features, but not by slide
quality
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Table 1

Characteristics of ovarian cancer cases in the Nurses’ Health Studies and the subset of cases with tumor slides™

Al cases ' (n=1311)  Cases with tumor slides? (n=418)§
Mean year of diagnosis (SD) 1997 (9) 1998 (7)
Mean years since diagnosis (SD) 18.5 (8.6) 18.2(7.1)
Invasion
Invasive (%) 87.5 87.1
Borderline (%) 111 12.7
Missing (%) 14 0.2
Histotype
Serous (%) 57.8 55.3
Mucinous (%) 8.0 8.9
Endometrioid (%) 13.2 15.8
Clear cell (%) 53 6.5
Other (%) 11.8 13.2
Missing (%) 3.9 0.5
Stage
Stage 1 (%) 26.1 31.6
Stage 2 (%) 7.0 6.5
Stage 3 (%) 53.9 56.2
Stage 4 (%) 8.2 4.8
Missing (%) 4.8 1.0
Grade
1(%) 7.2 7.1
2 (%) 15.3 16.5
3 (%) 51.8 53.3
Missing (%) 25.8 231

*
Tumor characteristics as recorded on pathology reports.
7‘AII cases with tumor information abstracted from pathology reports.
JtCases with both tumor slides and tumor information abstracted from pathology reports.

§A total of 459 NHS cases had tumor slides and were reviewed by two pathologists, but only 418/459 also had tumor information abstracted from

pathology reports.
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Table 2

Agreement in evaluation of ovarian cancer tumor characteristics

*
Number of cases

Percent agreement

Cohen’s Kappa (x)

Inter-rater
Invasion 459
Histotype 459
WHO grade f 369
SETY 216

Pathologist Consensus vs. Pathology Report

Invasion 417
Histotype 364
Grade” 236

0.948
0.852
0.894

0.810

0.935
0.783
0.788

0.81
0.71
0.58

0.52

0.73
0.60
0.24

*
Number of cases with tumor characteristics reviewed by two pathologists (inter-rater) or with tumor characteristics reviewed by two pathologists

and tumor information abstracted from pathology reports (pathologist consensus vs. pathology report).

r . .
Among invasive tumors

t
Among serous tumors
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Table 3

Predictors of inter-rater WHO grading discordance for invasive cases

Fully adjusted odds

Unadjusted odds ratio Adjusted odds ratio”™
ratio’ (95% CI)

Discordant cases/total cases (95% CI) (95% CI)

Date of diagnosis (5- 39/369 0.93 (0.75, 1.16) 0.99 (0.79, 1.25) 0.99 (0.79, 1.26)
year increments)
Number of slides 39/369 0.99 (0.95, 1.02) 0.99 (0.95, 1.02) 0.99 (0.95, 1.02)
Slide Quality
Good 32/322 (ref) (ref) (ref)
Poor 7/47 1.59 (0.66, 3.83) 1.55 (0.59, 4.10) 1.51(0.55, 4.11)
Histotype
Serous 14/248 (ref) (ref) (ref)
Non-serous 20/72 6.43 (3.05, 13.56) 4.26 (1.96, 9.23) 4.66 (2.09, 10.36)
Missing 5/49 1.90 (0.65, 5.54) 2.00 (0.66, 6.07) 1.94 (0.63, 5.93)
Geographic necrosis
Absent 21/160 (ref) (ref) (ref)
Present 18/209 0.62 (0.32, 1.22) 0.98 (0.47, 2.01) 1.08 (0.51, 2.27)
Bizarre atypia
Absent 35/184 (ref) (ref) (ref)
Present 4/185 0.09 (0.03, 0.27) 0.12 (0.04,0.37) 0.13 (0.04,0.38)

*
Adjusted for variables that were predictors of discordance in univariate models (p<0.10). These included histotype and bizarre atypia.

fMutuaIIy adjusted for all other predictors in the table.
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Table 4

Predictors of grading discordance between pathologists and pathology reports

Unadjusted odds ratio  Adjusted odds ratio”  Fully adjusted odds

Discordant cases/total cases (95% ClI) (95% CI) ratio (95% CI)

Date of diagnosis (5-year
increments) 49/232 1.07 (0.83, 1.37) 1.02 (0.78, 1.34) 1.01(0.77, 1.33)
Number of slides 49/232 0.99 (0.96, 1.02) 1.00 (0.97, 1.03) 1.00 (0.97, 1.03)
Slide Quality

Good 42/201 (ref) (ref) (ref)

Poor 7/31 1.10 (0.45, 2.74) 0.93 (0.35, 2.51) 0.90 (0.33, 2.45)
Hospital

Hospital with fellowship
program 4/22 (ref) (ref) (ref)

NCI center or academic
hospital without fellowship
program 16/54 1.90 (0.55, 6.49) 1.81 (0.50, 6.49) 1.80 (0.50, 6.47)

Community hospital 28/147 1.06 (0.33, 3.37) 0.97 (0.29, 3.27) 0.96 (0.28, 3.24)

Unknown 1/9 0.56 (0.05, 5.86) 0.65 (0.06, 7.19) 0.65 (0.06, 7.23)
Stage

1/2 19/53 (ref) (ref) (ref)

3/4 30/179 0.36 (0.18,0.72) 0.58 (0.25, 1.35) 0.55(0.23, 1.29)
Histotype

Serous 29/170 (ref) (ref) (ref)

Non-serous 14/29 4.54 (1.98, 10.42) 2,52 (0.90, 7.10) 2.49 (0.87, 7.09)

Missing 6/33 1.08 (0.41, 2.85) 0.97 (0.36, 2.65) 0.97 (0.34, 2.72)
SET

<50% 25/124 (ref) (ref) (ref)

>50% 1/31 0.13 (0.02, 1.02) 0.08 (0.01, 0.71) 0.08 (0.01, 0.84)
Geographic necrosis

Absent 25/94 (ref) (ref) (ref)

Present 24/138 0.58 (0.31, 1.10) 0.72 (0.36, 1.41) 0.71 (0.35, 1.46)
Bizarre atypia

Absent 28/98 (ref) (ref) (ref)

Present 21/134 0.47 (0.25, 0.88) 0.61 (0.31, 1.21) 0.63 (0.31, 1.27)

*
Adjusted for variables that were predictors of discordance in univariate models (p<0.10). These included stage, histotype, geographic necrosis and

bizarre atypia. The SET odds ratio is adjusted for stage, geographic necrosis and bizarre atypia only.

fMutuaIIy adjusted for all other predictors in the table. The model used to estimate the odds ratio for SET was not adjusted for histotype.
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