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INTRODUCTION

Uterine serous carcinoma (USC) represents only about 10% of
endometrial cancer cases. It is an aggressive tumor with a poor
prognosis that is diagnosed in advanced stages in about 40%
of the cases and it accounts for a disproportionate number of
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ABSTRACT

Objective: To compare tissue immunohistochemical expression of CA125 with its level in the serum of
corresponding uterine serous carcinoma (USC) patients.

Materials and Methods: Paraffin-embedded tissue blocks of consecutive USC uterine specimens of 25 patients
with known serum CA125 levels prior to treatment were examined. The clinicopathological records of these
patients were retrospectively abstracted. Immunohistochemistry was performed in each case on deparaffinized
4u sections of paraffin-embedded tissue blocks for detection of CA125. Staining of more than 10% of cells
was considered positive. A scoring index was calculated by multiplying the intensity grade by the percentage
of stained cells and considered low when it was equal to 1 or less and high when it was more than 1.
Results: Positive immunohistochemical staining and a high staining score were found in 72.0% and 61.1%
of the patients respectively elevated serum CA125 levels prior to treatment were observed in 36.0% of the
patients. The difference between the percentage of USC patients with positive CA125 tissue staining and
the percentage of those with elevated CA125 serum levels were significant. Elevated serum levels correlated
significantly with advanced stage disease. No correlation was found between positive immunohistochemical
tissue staining parameters and stage of the disease.

Conclusion: The higher proportion of USC patients with positive CA125 immunohistochemical tissue staining
than with elevated serum CA125 levels indicates the presence of some mechanism that prevents the access
of CA125 into the circulation.

KEY WORDS: CA125 immunohistochemical tissue staining, CA125 serum levels, uterine serous carcinoma

MATERIALS AND METHODS

Paraffin-embedded tissue blocks of consecutive USC uterine
specimens of patients diagnosed from 2000 to 2014 with
known CA125 levels prior to treatment were examined after
Institutional Review Board Approval.

uterine cancer-related deaths. Even in apparent clinical carly

stage disease, USC is found to have unfavorable pathological
prognostic factors such as lymphovascular space invasion,
lymph node involvement, and microscopic intraperitoneal

spread [1,2].

Serum CA125 levels in USC have been assessed in many
previous studies [3-10] and their surveillance may be a useful

Formalin-fixed hematoxylin-cosin stained 6 um slides from
the tissue of the same cases were newly performed and
reviewed by an expert pathologist (LS) in order to verify the
diagnosis.

The records of the study group patients were retrospectively
abstracted and their clinicopathological data were recorded.

indicator of disease response or progression [9,10] However,

data regarding immunohistochemical expression of CA125 in

Immunostaining

USC tissue are very scarce [11].

The purpose of the present investigation was to compare tissue
immunohistochemical expression of CA125 with the level of
this marker in the serum of corresponding USC patients.
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Immunohistochemistry was performed in cach case on
additional deparaffinized 4 wm sections of paraffin-embedded
tissue blocks, on a Ventana BenchMark Ultra staining system
(Roche Diagnostics, Ventana product, Tucson AZ. USA)
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The detection of CA125 was done using mouse monoclonal
antibody (Invitrogen Corporation CA. USA) diluted to 1:100,
and a biotin free, multimer technology based on Ultra View
Universal DAB Detection system.

The immunohistochemical cell membrane staining in all
specimens was evaluated with microscopy by counting 10 high
power fields (x400) with a minimum of 1000 cells counted per
slide. Staining of more than 10% of cells was considered positive.

The pathologist assessed two parameters in each section:

a) The proportion of the positively stained cells of the total
number of tumor cells counted in the fields examined,
ranging from 0% to 100%.

b) The intensity of immunohistochemical staining that was
graded subjectively on a 0-3 scale, in which 0 reflected no
detectable staining and 3 represented very intense staining.

The scoring index was then calculated by multiplying the
intensity grade of the stained cells by the percentage of the
positively stained cells.

The score was considered low when the index was equal to 1 or
less and high when it was more than 1.

Sections of ovarian cancer tissue known to contain CA125
served as positive controls. The pathologist was blinded to the
clinical data.

RESULTS

The study group comprised 25 consecutive USC patients with
known CAI125 levels prior to treatment diagnosed during the
study period. The mean age of the study group patients was 72.5
(standard deviation = 9.6). Additional selected characteristics of
the patient are presented in Table 1. The presenting symptom
in 88.0% of the patients was postmenopausal bleeding.
Only 28.0% patients were diagnosed in Stage 1. Treatment
consisted of surgery followed by platinum-based combination
chemotherapy = radiotherapy in the great majority (84.0%) of
the patients. Positive immunohistochemical staining was found
in 72.0% of the USC patients and clevated (>35 U/mL) serum
CA125 levels prior to treatment were observed in only 36.0%
of them. This difference was statistically significant (Fisher’s
exact test - P = 0.02). Of the 18 patients with positive staining,
6 (33.3%) had elevated serum CA125 levels. Elevated serum
CA125 levels were also found in 3 (42.8%) of the 7 patients with
negative staining. All 3 had advanced stage discase.

The median serum CA125 level in those with elevated levels was
345 U/mL (range 54-3172 U/mL). Al1 9 (100.0%) patients with
clevated serum CA125 levels were diagnosed in Stages I1-IV, while
only 56.2% of the patients with CA125 serum levels in the normal
range (<35 U/mL) were diagnosed in these stages. This difference
was also statistically significant (Fisher’s exact test - P = 0.02).

No correlation was found between immunohistochemical tissue
staining parameters and stage of the disease. There was also
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Table 1: Selected characteristics of the USC patients

Characteristics No. %
Total 25 100.0
Presenting symptom
Post-menopausal bleeding/irregular bleeding 22 88.0
Other 3 12.0
Stage
I 7 28.0
[-1v 18 72.0
Treatment
Surgery+chemotherapy = radiotherapy 21 84.0
Surgery only 4 6.0

CA125 prior to treatment

Elevated (>35 U/mL) 9 36.0
Stage I 0 0.0**
Stages 11-1V 9 100.0**
Within normal range (<35 U/mL) 16 64.0
Stage I 7 43.7%
Stages 11-1V 9 56.2%
Immunohistochemical staining
Positive 18 72.0
Negative 7 28.0
Immunohistochemical score* n=18 (100%)
High 11 61.1
Low 7 38.9

*QOnly in those with positive staining, **0f those with elevated CA125,
&0f those with normal range CA125, USC: Uterine serous carcinoma

no correlation between positive tissue staining parameters and
elevated serum CA125 levels and other pathological prognostic
factors such as, depth of myometrial invasion, presence of LVSI,
and presence of lymph node involvement (not shown).

DISCUSSION

Our data indicate that although immunohistochemical
staining for CA125 was positive in 72.0% of 25 USC specimens
examined by us, elevated serum CA125 levels were present in
only 36.0% of them. Among the patients with positive tissue
immunohistochemical staining only a third had elevated
serum CA125 levels. On the other hand, elevated serum
CA125 levels were also observed in patients with negative
tissue staining.

We could locate only one previous report regarding CA125
immunohistochemical expression specifically in USC
tissue [11]. This study of 90 endometrial cancers included 15
USC patients. The authors state that the majority of USCs
showed strong CA125 staining, but the exact percentage of
tissues stained is not given. Serum CA125 levels in these USC
patients were not assessed in this study.

As also reported by others [3-8], clevated serum levels in our
study correlated significantly with advanced stage disease. The
lack of correlation between elevated serum levels and staining
parameters and pathological prognostic factors may be due to
our limited number of cases.

The reason for the discrepancy between the percentage of
tissue positive CA125 immunohistochemical staining and
the percentage of elevated serum CAI125 levels is obscure.
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Discordance between tissue and serum CA125 was previously
reported in endometrial endometrioid carcinoma (EEC) [12,13]
and in carcinosarcoma [12]. Yamazawa et al. [12] assessed
tissue and serum levels of CA125 in 52 EEC patients. Positive
CAl25 tissue staining was found in 35 (67%), while elevated
serum CA125 (>20 U/ml) levels were found in only 15 (29%)
of the patients. Ginath et al. [13] also assessed tissue and serum
CA125 in 28 EEC as well as in 11 with carcinosarcoma patients.
They found that the percentage of EEC patients with positive
tissue staining was significantly higher than the percentage
with elevated (>35 U/mL) serum levels (89.3% vs. 21.4%,
P < 0.0001). In carcinosarcoma patients the percentage of
positive tissue staining was also higher than that with elevated
serum CA125 levels (72.7% vs. 54.4%), but the difference was

statistically not significant.

The higher proportion of USC, EEC, and carcinosarcoma
patients with positive CA125 immunohistochemical tissue
staining than with elevated serum CAI25 levels indicates
the presence of some unknown mechanism that prevents the
access of CAl25 into the circulation. All USC patients with
elevated serum CA125 levels had advanced stage discase. This
may possibly be taken to indicate that CA125 may have casier
access to the circulation from metastatic tumor than from the
original tumor or that the source of the elevated serum level
is from some irritation of the peritoneum by the metastases.

REFERENCES

1. del Carmen MG, Birrer M, Schorge JO. Uterine papillary serous
cancer: A review of the literature. Gynecol Oncol 2012;127:651-61.

2. Fader AN, Santin AD, Gehrig PA. Early stage uterine serous carcinoma:
Management updates and genomic advances. Gynecol Oncol
2013;129:244-50.

3. Tseng PC, Sprance HE, Carcangiu ML, Chambers JT, Schwartz PE.
CA 125,NB/70K, and lipid-associated sialic acid in monitoring uterine

104

Menczer, et al.: CA125 in tissue and serum of uterine serous carcinoma

papillary serous carcinoma. Obstet Gynecol 1989;74:384-7.

4, Price FV, Chambers SK, Carcangiu ML, Kohorn El, Schwartz PE,
Chambers JT. CA 125 may not reflect disease status in patients with
uterine serous carcinoma. Cancer 1998;82:1720-5.

5. Olawaiye AB, Rauh-Hain JA, Withiam-Leitch M, Rueda B, Goodman A,
del Carmen MG. Utility of pre-operative serum CA-125 in the
management of uterine papillary serous carcinoma. Gynecol Oncol
2008;110:293-8.

6. Hoskins PJ, Le N, Correa R. CA 125 normalization with chemotherapy
is independently predictive of survival in advanced endometrial
cancer. Gynecol Oncol 2011;120:52-5.

7. Roelofsen T, Mingels M, Hendriks JC, Samlal RA, Snijders MP,
Aalders AL, et al. Preoperative CA-125 predicts extra-uterine disease
and survival in uterine papillary serous carcinoma patients. Int J Biol
Markers 2012;27:€263-71.

8.  Gupta D, Gunter MJ, Yang K, Lee S, Zuckerwise L, Chen LM, et al.
Performance of serum CA125 as a prognostic biomarker in patients
with uterine papillary serous carcinoma 2011;21:529-34.

9. Frimer M, Hou JY, McAndrew TC, Goldberg GL, Shahabi S. The clinical
relevance of rising CA-125 levels within the normal range in patients
with uterine papillary serous cancer. Reprod Sci 2013;20:449-55.

10. Abramovich D, Markman M, Kennedy A, Webster K, Belinson J.
Serum CA-125 as a marker of disease activity in uterine papillary
serous carcinoma. J Cancer Res Clin Oncol 1999;125:697-8.

11. Nur S, Chuang L, Ramaswamy G. Immunohistochemical
characterization of cancer antigen in uterine cancers. Int J Gynecol
Cancer 2006;16:1903-10.

12. Yamazawa K, Hirashiki K, Usui H, Mitsuhashi A, Matsui H, Sekiya S.
Discordance between serum level and tissue immunohistochemical
staining of CA125 in endometrioid adenocarcinoma of the uterine
corpus. Int J Gynecol Pathol 2005;24:254-9.

13. Ginath S, Menczer J, Fintsi Y, Ben-Shem E, Glezerman M, Avinoach I.
Tissue and serum CA125 expression in endometrial cancer. Int J
Gynecol Cancer 2002;12:372-5.

© SAGEYA. This is an open access article licensed under the terms
of the Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted,
noncommercial use, distribution and reproduction in any medium, provided
the work is properly cited.

Source of Support: Nil, Conflict of Interest: None declared.

J Interdiscipl Histopathol 2015; 3(3): 102-104





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




