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Abstract

Tubo-ovarian transitional cell carcinoma (TCC) is grouped with high-grade serous carcinoma
(HGSC) in the current World Health Organization classification. TCC is associated with BRCA
mutations and a better prognosis compared to HGSC. Previous papers examining the
immunohistochemical features of TCC have studied limited numbers of samples. No marker
reflecting the biological difference between TCC and HGSC is known. We collected a large cohort
of TCC to determine whether TCC and HGSC could be distinguished by immunohistochemistry.
A tissue microarray was built from 89 TCC and a control cohort of 232 conventional HGSC.
Immunohistochemistry was performed, scored and statistically analyzed for routine markers of
HGSC and urothelial tumors: PAX8, WT1, p53, p16, ER, p63 and GATAS. Using scoring cutoffs
commonly employed in clinical practice, the immunohistochemical profile of TCC was
indistinguishable from HGSC for all markers. However, more detailed scoring criteria revealed
statistically significant differences between the two groups of tumors with respect to ER, PAX8
and WT1. HGSC showed more diffuse and intense staining for PAX8 (P=0.004 and ~£=0.001,
respectively) and WT1 (P=0.002 and P=0.002, respectively); conversely, TCC showed more
intense staining for ER (~=0.007). TCC and HGSC therefore show subtle differences in their
immunohistochemical profiles which might reflect underlying (epi)genetic differences. Further
studies using proteomic analysis will focus on the identification of differentially expressed
proteins that might serve as markers of transitional cell carcinoma-like differentiation, which could

Corresponding Author: Friedrich Kommoss, M.D., Institute of Pathology, im Medizin Campus Bodensee, Roentgenstr. 2, 88048
Friedrichshafen, Germany, phone: +49 7541 963001, fax: 49 7541 963003, friedrich.kommoss@pathologie-friedrichshafen.de.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Magrill et al.

Page 2

help explain biological differences between TCC and HGSC and might identify other cases of
HGSC with a better prognosis.

Keywords

Ovarian cancer; transitional cell carcinoma; high-grade serous carcinoma; immunohistochemistry;
biomarkers

Introduction

While transitional cell carcinoma of the ovary (TCC) was listed as a separate ovarian
carcinoma histotype in the 2003 World Health Organization (WHO) classification, it is
currently defined as a variant of high grade serous carcinoma of the ovary (HGSC) in the
2014 WHO classification system (1). Silva et al. observed components of TCC-like
morphology in approximately 10% of ovarian carcinomas (2). The true incidence of TCC
remains unclear due to its rarity and because it was subsumed under HGSC, although
estimates suggest it represents less than 2% of all ovarian tumors (3).

Previous studies of TCC hypothesized that it was a distinct histopathological entity with
similar morphological characteristics to transitional cell carcinoma (i.e. infiltrative urothelial
carcinoma and non-invasive papillary urothelial carcinomas) and distinct from Brenner
tumor (4, 5). However, immunohistochemical evidence has shown that TCC is a Millerian-
type carcinoma rather than a bona fide urothelial neoplasm. And while TCC usually shows a
similar immunohistochemical and molecular profile to HGSC (6-10), which is useful to
classify TCC as a variant of HGSC, to our knowledge, no one has identified
immunohistochemical variations between TCC and conventional HGSC that correlate with
and potentially explain their distinct morphologies and, possibly, clinical behaviors.

There is conflicting evidence on the prognostic significance of TCC. Some studies report a
better prognosis than conventional HGSC (2, 11-13), whereas others do not (14-16),
possibly because of different definitions of TCC and recent progress in the histotyping of the
ovarian carcinomas to which TCC was compared (17).

No marker reflecting the biological difference between TCC and HGSC is known.
Therefore, the aim of this study was to determine whether TCC and HGSC could be
distinguished with a panel of established diagnostic immunohistochemical markers applied
to a large cohort.

Materials and Methods

Case Selection

This study was done under the University of British Columbia Research Ethics Review
Board protocol H02-61375 (renewed March 30, 2017). Eighty-nine cases of TCC were
studied, defined as carcinomas having TCC-like morphology in more than 50% of the tumor
(60 cases with pure TCC-like morphology, and 29 cases with TCC-like morphology mixed
with conventional HGSC), and 232 cases of conventional HGSC. TCC-like morphology was
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defined as architecture resembling high-grade urothelial carcinoma, including plump
macropapillae, large nests, or thick undulating epithelial bands lining cystic spaces,
composed of cytologically high-grade (nuclear grade 2 or 3) stratified urothelial-like or
microcystic epithelium. All cases of mixed TCC showed regions with features of
conventional HGSC, including slit-like spaces, papillary, glandular, cribriform and solid
areas. Tumors with TCC-like morphology were excluded from the designation of TCC if
they contained any of the following: less than 50% TCC-like morphology, benign Brenner
tumor, or endometrioid carcinoma.

The slides and blocks of formalin-fixed paraffin-embedded tissues for these tumors were
retrieved from the Departments of Pathology at VVancouver General Hospital (Vancouver,
BC), Memorial Sloan Kettering Cancer Center (New York, NY), from referral center series
(Halle, Germany: S.H.; Mannheim, Germany: F.K.), or from the AGO study group (tumor
samples from tissues banks created during the OVAR3 (18) and OVAR11 (19) trials; S.K.).
All slides were centrally reviewed by a gynecologic pathologist (F.K.) and diagnosed as per
the 2014 WHO classification system (1). A tissue microarray (TMA) was constructed
containing 60 pure TCC, 29 mixed TCC (coring both the TCC-like and conventional HGSC
components from each case) and 16 cases of conventional HGSC. An additional 216
conventional HGSC were sourced from a pre-existing TMA at Vancouver General Hospital.

Immunohistochemistry (IHC)

A panel of antibodies (PAX8, WT1, p53, p16, ER, p63 and GATA3) was used for
immunohistochemical staining of each TMA. The details of the primary antibodies used are
shown in Table 1. IHC was performed on 4-um-thick formalin-fixed paraffin-embedded
sections of tissue microarrays in the Genetic Pathology Evaluation Centre of Vancouver
General Hospital using the Ventana Discovery XT and the Ventana Benchmark XT
automated system (Ventana Medical Systems, Tucson, Arizona). Sections were mounted on
charged glass slides and baked at 60 °C for 15 min. Heat-induced antigen retrieval was
performed in Cell Conditioning solution CC1 (Ventana) for all immunohistochemical
markers.

IHC Scoring

TMAS were scored by two pathologists (FK, BTC). For clinically employed scoring criteria,
a cut-off of 1% of cells with nuclear staining was used to differentiate between positive
(=1% of cells) and negative (<1%) scores for WT1, PAX8 and ER (20-22). A cut-off of 10%
of cells with nuclear staining was used to differentiate between positive (=10% of cells) and
negative (<10%) for GATA3 (23) and p63 (24). p16 was scored as negative (<1% of cells),
weak/variable (1-80%) or strong/diffuse staining (>80%) (20). p53 was scored on a
previously established 3-tiered system: <1% cells staining or a *‘null”” or “complete loss”
pattern corresponding to deleterious mutations in the 7253 gene; 1% to 80% or a ‘‘normal’’
pattern corresponding to wild-type 7P53, >80% or an “‘overexpression’” pattern
corresponding to missense mutations in the 7P53 gene (25, 26). TMA cores were only
scored as null/complete loss in the presence of internal positive control staining of stromal
cells. To provide more detail, PAX8, ER, WT1, p63 and GATA3 were also scored using
more comprehensive assessments of percentage and intensity. The percentage of cells was
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scored using the following criteria: 0-1% (score 0), 2-25% (score 1), 26-50% (score 2),
51-75% (score 3), and >75% (score 4). The staining intensity was scored as follows:
negative (score 0), weak (score 1), moderate (score 2), and strong (score 3). Statistical
comparisons of categorical data were carried out using a test of Proportions and using
Fisher’s exact test for independence with the expanded categories. All tests were two-sided,
and P-values were adjusted for multiple comparisons using the False discover rate method.
An adjusted P-value of <0.05 was considered statistically significant.

Histologic Findings

The TCC samples collected for this study were high grade tumours predominantly
composed of a macropapillary pattern, consisting of large plump stromal papillae covered by
a multilayered urothelial-like solid or microcystic epithelium, or thick undulating epithelial
bands lining cystic spaces comprising multiple layers of malignant epithelium resembling
non-invasive papillary urothelial carcinoma. A nested architectural pattern with pushing
borders was also observed. All cases of mixed TCC had areas of conventional HGSC
comprising <50% of the tumor (Fig. 1).

IHC — Clinical Criteria

Using scoring criteria commonly employed in clinical practice, we did not identify any
statistically significant differences in the expression of IHC markers between TCC vs.
conventional HGSC. Furthermore, there was no difference in the expression of IHC markers
in the two components of mixed TCC. The results of the immunostaining for TCC vs.
HGSC are shown in Table 2 and Figure 2. In our cohort of TCC (n = 89, consisting of both
pure TCC and the TCC-like component of mixed-type TCC) and HGSC (n = 232), PAX8
was expressed in 81 and 221 cases respectively, (92% and 97%, P= 0.545), WT1 in 79 and
217 (90% and 94%, P=0.545), ER in 83 and 220 (94% and 95%, P= 1), p63in 1 and 4 (1%
and 2%, P=1), and GATA3 in 2 and 1 (2% and 1%, P= 0.666). p16 showed strong-diffuse
expression in 56 and 123 cases (63% and 54%, P = 0.545). p53 showed mutant-type pattern
(complete loss or overexpression) in 80 TCC and 196 HGSC cases (94% and 91%, P=
0.755), of which 24 TCC cases (30%) displayed a null type pattern and 56 cases (70%)
showed p53 overexpression pattern, while 65 HGSC cases (33%) displayed a null pattern
type and 131 cases (67%) showed p53 overexpression pattern. The differences in the
proportions of each of the markers between the two groups were not statistically significant
after accounting for multiple comparisons (all comparisons have P> 0.5).

Analysis of mixed-type TCC using standard HGSC immunomarkers was performed to
interrogate any potential dissimilarity between the TCC-like and conventional HGSC
components from each mixed-type TCC (n=29). The result of this comparison is shown in
Table 2 and Figure 3. In our cohort, TCC-like and HGSC components expressed PAX8 in all
29/29 and 28/28 cases, respectively, WT1 in 26/29 and 26/28 (90% and 93%, = 1), ER in
27/28 and 27/28 (96% and 96%, P = 1), and neither component expressed p63. GATA3 was
only expressed in the HGSC component in one case (1/28, 4%, £ = 1). p16 showed strong-
diffuse expression in 17/29 and 19/28 (59% and 68%, P = 1). p53 showed mutant-type
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pattern in 25/26 TCC-like and 22/24 HGSC components (96% and 92%, £ = 1), of which
7/26 TCC-like components (28%) displayed a null type pattern and 18/26 (72%) showed
p53 overexpression pattern, while 4/24 HGSC components (18%) displayed a null pattern
type and 18/24 (82%) showed p53 overexpression pattern. The differences in the proportions
for each of the markers between the two groups were not statistically significant after
accounting for multiple comparisons (all comparisons have £> 0.5).

IHC — Semi-quantitative Criteria

In order to provide a more detailed analysis of the expression of the immunomarkers, PAX8,
ER, WT1, p63 and GATA3 were also scored using semi-quantitative assessment of the
percentage (quartiles) and intensity (weak, moderate, strong) for each marker. The results of
the scores for TCC vs. HGSC are shown in Table 3 and Figure 4. HGSC showed more
diffuse and intense staining for PAX8 and WT1. For PAX8, 85% of HGSC vs. 63% of TCC
showed staining in >75% of cells (percentage score 4, £=0.004), and 70% of HGSC vs. 51%
of TCC stained with strongly (intensity score 3, P=0.001). For WT1, 82% of HGSC vs. 60%
of TCC showed staining in >75% of cells (percentage score 4, P=0.002), and 67% of HGSC
vs. 41% of TCC stained with strongly (intensity score 3, P=0.002). Conversely, TCC showed
more intense staining for ER than HGSC (64% of TCC vs. 42% of HGSC with strong
staining, intensity score 3, £=0.007). No statistically significant differences were observed
between TCC and HGSC in the staining of p63 and GATAS.

Discussion

TCC is currently grouped with HGSC in the 2014 WHO classification system based on their
similar immunohistochemical and molecular profiles. Past studies have utilized markers
including WT1, p53, ER and p16 to compare the immunoprofile of TCC with urothelial
tumors, Brenner tumors and HGSC (6-10). In this study, we investigated a series of 7
established immunohistochemical markers (WT1, p53, ER, p16, p63, PAX8, GATA3) in the
largest immunohistochemical cohort of TCC reported to date.

No statistically significant differences between TCC and HGSC were identified using
scoring criteria employed in clinical practice. Most cases of TCC stained positively for WT1
(90%), ER (94%), showed strong diffuse p16 expression (63%), and displayed abnormal p53
immunoexpression indicating a mutation (94%). This is in agreement with previous studies
of HGSC, which showed that TCC is indistinguishable from HGSC. The morphology of
TCC resembles urothelial carcinoma, however the TCC cases were overwhelmingly negative
for cytokeratin 20 and the urothelial markers thrombomodulin and uroplakin 11 (8, 9, 27).
The vast majority of TCC in the current study were negative for p63 (99%) and GATA3
(98%), markers that have been studied in urothelial carcinomas (28-32) but not in TCC.
These results support the conclusion that although TCC resembles urothelial neoplasms
architecturally, they are molecularly distinct. Similarly, the immunoprofile of TCC differs
from malignant Brenner tumors, the majority of which are positive for urothelial markers
(8), negative for HGSC markers (6-8, 10) and have a wild type immunostaining pattern for
p53 (6, 10). This is further supported by our findings that most pure TCC were positive for
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PAX8 (92%), an established marker of ovarian epithelial tumors with Mullerian
differentiation, which is not expressed in urothelial carcinomas (24, 33).

While TCC was indistinguishable from HGSC using conventional scoring criteria, we
observed statistically significant differences between these tumors using more detailed
immunoreactive scoring methods for PAX8, WT1 and ER. PAX8 and WT1 both showed
more diffuse and intense expression in HGSC compared to TCC, whereas TCC showed
more intense expression of ER compared to HGSC. To our knowledge, this is the first report
of immunophenotypic differences between TCC and HGSC. The reciprocal staining trends
for PAX8/WT and ER in each tumour type suggests the staining differences between TCC
and HGSC are reflections of biological differences, not pre-analytical variables (such as
different fixation times between HGSC and TCC cases). The lower and weaker PAX8 and
WT1 expression in TCC suggests that it has a less Mullerian phenotype than HGSC; the
significance of the differences in ER staining intensity is unclear. It is not known at this time
whether the subtle immunophenotypic differences we observed correlate with differences in
underlying genetics or clinical behavior.

Silva and colleagues were the first to demonstrate TCC had a superior prognosis to
conventional HGSC (2, 11, 13). Subsequently, Kommaoss et al. also noted that TCC had a
better prognosis compared to other ovarian carcinomas, including HGSC, after standard
chemotherapy with platinum and paclitaxel (12). In contrast, three other studies (two
primary analyses and one meta-analysis) observed no association between the TCC-like
pattern and survival (14-16).

A definitive conclusion about the prognostic significance of tumors designated as TCC is
hampered by small sample sizes, differences in diagnostic criteria for TCC between studies,
and important changes in diagnostic criteria for ovarian cancers. For example, three studies
which showed that TCC conferred a better prognosis included tumors that had minor
component of endometrioid carcinoma as part of their definition of TCC (2, 11, 12), and one
study did not formally exclude endometrioid carcinoma as part of the definition of TCC (13)
as we have done in the current study. Endometrioid carcinomas with transitional-like
morphology may have a better prognosis than conventional HGSC (34), so the inclusion of
tumors showing a minor endometrioid component is a potential source of bias that could
suggest a beneficial prognostic effect of TCC. The study by Hollingsworth and colleagues
showed no prognostic significance of TCC compared to ‘serous carcinomas’ (15). However,
24% of the serous carcinomas in that study had grade 1 nuclear features (i.e. were low-grade
serous carcinomas), and 36% were grade 2 and most like represented a mix of LGSC and
HGSC (35). The inclusion of a significant percentage of LGSC in the “serous carcinoma’
cohort could potentially mask a beneficial survival effect of TCC compared to HGSC.
Furthermore, important changes in histotyping criteria for ovarian carcinomas have occurred
since these survival studies were published that have resulted in significant changes in
diagnoses (17), which further complicates the interpretation of the results from these studies.

We set out to only study TCC-like tumors that most resemble HGSC. For mixed TCC, we
excluded transitional tumors with a component of endometrioid carcinoma or Brenner
tumor. For pure TCC, our IHC results support the fact that we successfully excluded most
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malignant Brenner tumors and endometrioid carcinomas with TCC-like morphology (34).
Of 9/88 (10%) tumors that were WT1 negative, 3 showed a wild type p53 pattern; therefore,
only 3/88 (3%) of tumors in our study are unlikely to represent TCCs that resemble HGSC.
The remaining 6 WT1-negative tumors with mutant-pattern p53 could either represent WT1-
negative HGSC or high-grade endometrioid carcinomas. One of these tumors was weakly
positive for p63 but strongly positive for ER, arguing against a malignant Brenner tumor (6).

The explanation for the putative beneficial prognosis associated with TCC is likely
multifactorial. Robey et al. demonstrated TCC had better outcomes regardless of residual
disease after surgery due to a favourable response to chemotherapy (94% complete response
and 83% with no evidence of disease for TCC patients vs. 37% and 11.4% respectively for
non-TCC vs. 39% and 0% for serous carcinoma) (13). Kommoss et al. suggested that a
propensity for micronodular rather than macronodular extraovarian spread and better
surgical resectability due to a lesser degree of diffuse infiltrative growth may contribute to a
survival benefit in TCC (12). HGSC bearing germline or somatic BRCAI mutations or
BRCA1 promoter methylation were significantly associated with solid, pseudoendometrioid,
and TCC-like morphology (‘SET’ features) (36, 37) and a pushing (vs. infiltrative) pattern of
omental implants (38); the pushing pattern was associated with improved outcome (39).
Mutations in genes involved in homologous recombination such as BRCAI and BRCAZ are
associated with improved 5 year survival (40, 41) and increased tumor infiltrating
lymphocytes, in particular cytotoxic T cells (42), which are independent predictors of
prolonged survival in HGSC (43, 44). The putative beneficial prognosis of TCC may
therefore be due to underlying genetics (i.e. homologous recombination defects) that lead to
a combination of enhanced chemosensitivity, improved resectability, and favourable immune
infiltrates. We are currently sequencing a cohort of TCC to determine whether these tumours
show genetic differences from HGSC (e.g. more BRCAI or BRCAZ mutations).

In conclusion, this is the largest and most comprehensive comparison of the
immunohistochemical features of TCC and conventional HGSC. Our results confirm that
TCC - as defined in this study — and HGSC have similar immunohistochemical profiles, and
we have identified novel and subtle immunohistochemical differences between these
tumours using currently available immunomarkers. This type of rigorous histological and
immunohistochemical analysis, combined with an analysis of tumor genetics, will help
select a uniform group of TCC patients — i.e. patients with HGSC-like tumors with
predominantly or purely TCC-like morphology — to determine with greater certainty whether
TCC has a better prognosis than conventional HGSC. If so, it will be important to determine
whether the genetic, immune, and proteomic correlates of the improved prognosis of TCC
may be useful as prognostic biomarkers for patients with conventional HGSC.
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Figure 1:
Histomorphology of TCC. (A) TCC showing a macropapillary pattern and a cystic space

lined by an undulating band of urothelial-like cells. (B) TCC with multiple layers of
epithelium and focal microcysts. (C) Mixed TCC, with thick undulating epithelial bands
(lower right) next to an area of conventional HGSC (upper left). (D) Conventional HGSC
component of a mixed TCC, consisting of small irregular papillae and micropapillae with an
infiltrative pattern and desmoplastic stromal reaction.
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Figure 2:
Immunohistochemical comparison of TCC and conventional HGSC. Pure TCC (left panels)

and conventional HGSC (right panels).
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Figure 3:
Immunohistochemical comparison of the two components of mixed TCC. TCC-like

component (left panels) and HGSC component (right panels).
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Figure 4.

Immunohistochemical comparison between TCC and conventional HGSC for PAX8, ER and
WT1.Y axis: percent of cases (data from Table 3). Blue bars: conventional HGSC. Red bars:
TCC. See Methods for scoring criteria.

Int J Gynecol Pathol. Author manuscript; available in PMC 2021 June 21.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Magrill et al.

Page 15

Table 1:
Antibody information and scoring criteria.
Antibody Clone Dilution Source Antigen Scoring Cutoff
Retrieval method (localization)
PAX8 Rabbit polyclonal 1:200 BIOCARE Heat; CC1 for 32 mins Negative = <1%
Positive = 21% (nuclear)
WT1 Mouse monoclonal, 1:100 DAKO Heat; CC1 for 32 mins Negative = <1%
6F-H2 Positive = 21% (nuclear)
p53 Mouse monoclonal, 1:800 DAKO Heat; CC1 for 32 mins Complete loss/null mutation = <1%
DO-7 Normal/wild-type = 1-80%
Overexpression/missense mutation = >80%
(nuclear)
pl6 Mouse monoclonal, 1:3 CINtec Heat; CC1 for 32 mins Negative = <1% Weak/Variable = 1-80%
E6H4 Strong/Diffuse = >80% (nuclear +
cytoplasmic)
ER Rabbit monoclonal, 1:2000 Epitomics Heat; CC1 for 32 mins Negative = <1%
EPR5701 Positive = 21% (nuclear)
p63 Rabbit monoclonal, 1:50 Thermo-Fisher | Heat; CC1 for 32 mins Negative = <10%
SP1 Positive = 210% (nuclear)
GATA3 Mouse monoclonal, 1:200 CellMarque Heat; CC1 for 32 mins Negative = <10%
L50-823 Positive = 210% (nuclear)
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Table 2:

Immunohistochemistry results in TCC (all cases) vs. conventional HGSC and in each morphologic component
of cases of mixed TCC using clinical scoring criteria.

Conventional HGSC vs. TCC Mixed TCC
Antibody Score Conventional TCC TCC-like HGSC
HGSC (all cases) | component | component
PAX8 + 221/228 81/88 29/29 28/28
(97%) (92%) (100%) (100%)
- 71228 7/88 0/29 0/28
(3%) (8%) (0%) (0%)
WT1 + 217/230 79/88 26/29 26/28
(94%) (90%) (90%) (93%)
- 13/230 9/88 3/29 2/28
(6%) (10%) (10%) (7%)
ER + 220/232 83/88 27128 27/28
(95%) (94%) (96%) (96%)
- 12/232 5/88 1/28 1/28
(5%) (6%) (4%) (4%)
p63 + 41232 1/87 0/28 0/28
(2%) (1%) (0%) (0%)
- 228/232 86/87 28/28 28/28
(98%) (99%) (100%) (100%)
GATA3 + 1/232 2/88 0/28 1/28
(1%) (2%) (0%) (4%)
- 231/232 86/88 28/28 27/28
(99%) (98%) (100%) (96%)
p53 Mut Null 65/215 24/85 7126 4124
(30%) (28%) (27%) (17%)
WT Normal 19/215 5/85 1/26 224
(9%) (6%) (4%) (8%)
Mut Overex-pression 131/215 56/85 18/26 18/24
(61%) (66%) (69%) (75%)
All mutants (null + overexpr) 196/215 80/85 25/26 22124
(91%) (94%) (96%) (92%)
pl6 - Negative 3/228 4/89 1/29 0/28
(1%) (5%) (3%) (0%)
- Weak/Variable 102/228 29/89 11/29 9/28
(45%) (33%) (38%) (32%)
+ Strong/Diffuse 123/228 56/89 17/29 19/28
(54%) (63%) (59%) (68%)
All “~“ cases (neg and weak) 105/228 33/89 12/29 9/28
(46%) (37%) (41%) (32%)
“+” = positive score, “~* = negative score, Mut = mutant pattern, WT = wild type pattern.
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Immunohistochemistry results in TCC (all cases) vs. conventional HGSC using percentage and intensity score

PAXS ER WT1 p63 GATA3
Percentage Score HGSC ~ TCC HGSC  TCC HGSC  TCC HGSC  TCC HGSC  TCC
214 85 220 81

0-1 0 6(3%) 8(9%) 25(11%) 3(4%)  8(4%)  9(10%)  (92%)  (98%) (94%)  (92%)

2-25 1 4(2%)  4(5%)  6(3%) 1(1%) 6(3%) 1(1%) 17(7%) 1(1%) 12(5%) 4 (5%)

26-50 2 5(2%) 3(3%) 16(7%) 8(10%) 6(3%) 9(10%) 2(1%) 1(1%) 1(05%) 2 (2%)
17 15

51-75 3 20(9%)  (20%) 22(10%) 6(7%) 21(9%) (17%) 0(0%) 0(0%)  0(0%)  1(1%)
195 54 160 66 189 52

76-100 4 (85%)  (63%) (70%)  (79%)  (82%) (60%)  0(0%) 0(0%) 0(0%)  0(0%)

P-value 0.004 0.340 0.002 0.155 0.279
PAXS ER WT1 p63 GATA3
Intensity ~Score HGSC ~ TCC HGSC  TCC HGSC  TCC HGSC  TCC HGSC  TCC
214 87 220 81
Negative 0 6(3%) 8(9%) 25(11%) 3(4%) 8(3%)  9(10%)  (92%)  (98%) (94%)  (92%)
12

Weak 1 7(%)  (14%) 32(14%) 4(5%) 12(5%) 4(5%) 6(3%) 0(0%) 11(5%) 5 (6%)
22 23 37

Moderate 2 56(24%)  (26%) 76(33%) (27%) 56 (24%) (43%) 8(3%)  0(0%) 2(1%)  2(2%)
161 44 54 154 36

Strong 3 (70%)  (51%) 96 (42%)  (64%)  (67%) (42%)  5(2%) 2(2%) 0(0%)  0(0%)

P-value 0.001 0.007 0.002 0.243 0.656
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