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ABSTRACT

Tumor markersare biochemical signsof tumor existence and consist of cell
surface antibodies, cytoplasm proteins, enzymes and hormones. The
present study was performed to compare the level of CEA and CA15.3 as
circulating tumor markersin breast cancer patients. Among 97 breast can-
cer subjects selected for the study, the levels of CEA and CA15.3 were
observed in various stages of breast cancer. Mean level of CEA and
CA15.3 were quantitatively determined by EIA. The finding revealed a
statistical (p<0.05) elevation in the level of CEA in stage IV (100.00%)
followed by stage 11 (53.84%) and stage |1 (33.33%). On comparison, the
CA15.3 is considered to be the best to detect the early stages of breast
cancer than CEA. Measuring thelevelsof CA15.3 and CEA canbe helpful
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for early diagnosis.

INTRODUCTION

CA15.3identifiedinthe seraof breast cancer pa-
tientsby theuse of monocdona antibody 115D8, isorigi-
nating from human milk globulemembranes. Subsequent
studies have used both monocl ond antibodiesDF3 and
115D8 in abideterminant immunoradiometric assay,
which hasidentified acircul ating antigen, designated
CA15.31+3,

Carcinoembryonicantigen (CEA) isatumor marker
produced in thefetusbeforebirth, however itsproduc-
tion stopsafter birth, it doesnot existin normal adults.
CEA isanexampleof amoleculeexpressed a thewrong
time becauseit isnormally expressed in significant
amountsonly during embryoniclife. Inadults, CEA is
only expressedin smal amountsinthelargeintesting.
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CEA isanormal cell glycoprotein over expressed
by several adenocarcinomas, and CA15.3isamucin
like membrane glycoprotein released by thetumor into
theblood stream. CEA and CA15.3 or other MUC-1
products arerelated to tumor stage, with significant
higher valuesin patientswith nodd involvement in pa-
tientswith larger tumorg=8,

According to Weinberg® two typesof markers, (i)
oncogene and suppressor gene mutations and (ii)
oncogene productsmay proveto bedlinically useful. A
number of breast cancer markershave been eva uated.
Theseinclude CA27.29 (amember of theMUC-1gene
family), carcinoembryonicantigen (CEA), oncoproteins,
milk proteinsand cytokeratins. Thesenstivity and speci-
ficity of other membersof theMUC-1 genefamily such
asMCA, CA549, CA15.3and BRMA aresimilar to
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that of CA27.2959,

Invariousmarkers, thebest sngleand established
marker for breast cancer is CA13.3, followed by
CEAU9, Neverthel ess, theAmerican Society of Clini-
ca Oncology hasstated intheClinical Practice Guide-
linesfor theuseof tumor markersthat neither CA15.3
nor CEA isrecommended for routine usefor diagnos-
ing breast cancer.

Breast cancer isaprogressive disease; therefore,
small tumorsare probably diagnosed with tumor mark-
ersand treated moresuccessfully*2, Thepresent study
isthereforecarried out to comparatively statethe abil-
ity of tumor markersto detect recurrent disease pre-
dinicdly.

EXPERIMENTAL

Sudy population

The study subjectswere sdl ected fromfema e pa-
tients attending the Oncol ogy Departmentsof Tertiary
Hospita sin and around Coimbatore City. 97 subjects
who had reported to the clinic during the study period
2004-2008 were screened. Equa numbersof mentally
normal, physically healthy fema eswere used as con-
trols. Theexperimental swere grouped depending upon
thelr stagesuch asstagel, stagell, stagelll and stage
V.

Blood samplecollection

5.0 ml of blood samples were collected by
venepuncturefrom subjectsand control saseptically by
using heparinised polypropylenetubes. Thetubeswere
immediatdy placed verticdly inagterileicepacked plas-
ticcontainersto carry out varioushematochemicd anay-
SES.

Quantitativedetermination of CA15.3

CA15.3wasquantitatively determined by Enzyme
Immuno Assay*¥l. Clotted venousblood samplewas
centrifuged (REM | centrifuge) and clear serum was
collected. The patient and control serum sampleswere
dilutedwith 1.0 ml of samplediluent. 200ul of CA15.3
standards, diluted specimensand diluted controlswere
dispensadinto gppropriatewd lsand weregently mixed
for 10 seconds. After 1-hour incubation at 37°C: the
mixture was removed and the micro titer plates
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(Invitrogen) wererinsed 5 timeswith deionised water.
All theresidua water dropletswereremoved prior to
dispensing 200ul of enzyme-conjugate reagent
(Invitrogen) into each well. After 10 seconds gentle
mixing; it wasincubated at 37°C for 1 hour. Theplates
werewashed after removing theincubation mixtureand
100ul of TMB reagent (Invitrogen) was added; mixed
for 10 secondsand incubated for 20 minutesin dark, at
room temperature. After adding 100ul of stop solution
(Invitrogen) to each well, it was mixed for 30 seconds
till the blue color changesinto yellow and the optica
density a 450 nmwasread usng microtiter platereader
(Merck) within 15 minutes.

Quantitativedeter mination of CEA

EnzymelmmunoAssay (EIA) was used to quanti-
tatively determine CEA™, Serum was obtained by
centrifuging venous blood after clotting. 50ul of stan-
dardsandtest ssrcumweredispensedinto assgned wells
followed by 100ul of Anti CEA HRP conjugate
(Invitrogen). It wasthoroughly mixed for 30 seconds
and theplateswereincubated a room temperature (20-
25°C) for 60 minutes. After incubation, the contents of
thewd | werediscarded foll owed by washing with 300ul
of distilled water per well for 5-10 minutes. All resdua
water dropletswereremoved by sharply striking the
wells onto paper towel. 100ul of substrate solution
(TMB) was added to each well, mixed gently for 5
seconds and incubated in the dark for 20 minutes at
room temperature (20-25°C). Later stop solution was
added to stop thereaction, mixed for 30 secondstill
thebluecolor changesto yellow and the optica dengity
at 450nmwastakenimmediately.

RESULTS

According to the stages of breast cancer, 97 study
subjectswere grouped into 4 based on their stages of
breast cancer. Among them 1 subject wasfound with
breast cancer stage . 12 breast cancer subjectswith
stagell, 78 and 6 subjects with breast cancer stages
Il and IV respectively (TABLE 1).

Thedistribution of CA15.3 levelsbased onthedif-
ferent stagesof breast cancer isrepresentedin TABLE
2. According to the stages of breast cancer, stage IV
(40.7 + 6.34 ng/ml [100.00%)]) and stage 11 (35.3+
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TABLE 1: Characteristics of patients studied in breast
cancer with different stages

Breast cancer Number of Per centage of
S. no ; .
stages patients patients
01 Stage | 1 0.97%
02 Stage 1 12 11.64%
03 Stage 11 78 75.66%
04 Stage IV 6 5.82%

Stage |: Tumor is less than 2 cm across and hasn’t spread beyond
the breast, Stage |l: Tumor is less than 2 cm across and has
spread to the lymph nodes, Stage I11: Tumor is greater than 5 cm
across and has spread to lymph node, Stage |V: Metastatic breast
cancer

TABLE 2: Digtribution of CA15.3levelsaccordingtobreast
cancer stages

Breast Total number Caseswith

cancer o oo (n=97) CA15.3levels Mean+SEM
stages (>30ug/ml)

Stage | 1 - -
Stage | 12 5 (41.66) 19.7+1.63
Stage 1l 78 56 (71.79) 35.3+4.08*
Stage IV 6 6 (100.00) 40.7 + 6.34*

* p<0.05

TABLE 3: Distribution of CEA levelsaccording to breast
cancer stages

Breast Total number Caseswith

cancer of cases CEA levels Mean+ SEM

stages (n=97) (>5.0ng/ml)

Stage | 1 - -
Stage 1 12 4 (33.33) 8.62+1.43
Stage 11 78 42 (53.84) 10.89+1.04*
Stage IV 6 6 (100.00) 14.80+2.29*

* p<0.05

4.08 ug/ml [71.79%)]) showsadtatistically significant
(p<0.05) increase than stage Il (19.7 + 1.63 ug/ml
[41.66%0]) respectively. Theva ues show asequential
significance based on the breast cancer stages.

TABLE 3representsthedistribution of CEA levels
according tothe breast cancer stages. Themean levels
of CEA showsaddtigticaly sgnificantincreaseinstage
[1110.89+1.04 ng/ml (53.84%), followed by stage [V
14.80+2.29 ng/ml (100.00%) when compared to stage
118.62+ 1.43 ng/ml (33.33%).

DISCUSSION

Tumor markersare expected to play aroleinthe
differentia diagnoses, early detection of cancer, prog-
nostic predictions, monitoring of treatment efficacy and
surveillance of diseasere apse™.

In breast cancer, however, therolesof serum mark-
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ersarelesswel established. Themost widely used se-
rum markers in breast cancer are CA15.3 and
carcinoembryonic antigen (CEA)1,

In healthy subjects, the upper limit of the normal
CA15.3 concentrationis30U/mL. Inthe present studly,
thedigtribution of CA15.3levelsof stagelV (100.00%)
and stagelll (71.79 %) showed astatisticaly signifi-
cant increase than stage |1 (41.66%). There was no
detectableamount of CA15.3instagel. Themean level
of CA15.3in breast cancer casesrevea ed asequentia
significant elevation based onthe stages. CA15.3 has
been shown to be elevated in 95% of cases where
metastasis existed*®l. CA15.3 concentrationsarein-
creased in 10% of patientswith stage| disease, 20%
with stage | disease, 40% with stagell disease and
75% with stagelV disease. In contrast, morethan 70%
of patientswith distant metastasi shave el evated marker
concentrations. Concentration can beparticularly high
when either boneor liver metastasisis present(*8,

Some studies show that CA15.3increasesrarely
intheearly stages of breast cancer!®¥, whileothersin-
dicated that it oftenincreases®. It may increasein pan-
creas cancer aswell asin spleen cancers. It may in-
creasein non-malignant casesin hepatitisand cirrhosis
aswell,

Theuseof CA15.3for early detection of metasta-
sisseemsto be promising®. They arewidely usedin
measuring therapeuti c responsein metastati c diseases™.
Breast cancer patientswho received G-CSF (Granu-
locyte Colony Stimul ating Factor) primed chemotherapy
showed serum CA15.3 elevation dueto anincreasein
peripheral blood neutrophil number and induced neu-
trophil cytoplasmic MUC1 expression which was
caused by G-CSF?4

According toan American Society of Clinical On-
cology (ASCO) expert pand, CA15.3 concentration
at 5to 10 fold abovethe upper limit of thereference
interval could aert the presence of metastatic disease.
However, alow concentration does not exclude me-
tastasis. As CA15.3 concentrations are elevated in
maj ority of the breast cancer patientswith distant me-
tastasi's, it might appear reasonableto usethismarker
to monitor responseto treatment therapiesand recom-
mended the use of CA15.3 for monitoring therapy in
patientswith advanced breast cancer®.

Inthe present study, thedistribution of mean CEA
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levelsinthe breast cancer patientshasstatistically Ssig-
nificant increasein stage IV (100.00%) followed by
stage Il (53.84%), when compared to stage Il
(33.33%). CEA vauesareeevated in approximately
50% of patientswith tumor extensionto lymph nodes
and 75% of patientswith distant metastasis. Thehigh-
est values (above 100ng/ml) occur with metastasiS?,
athough poorly differentiated tumorsarelesslikey to
produce CEA?",

Non-neoplastic conditionsassociated with evated
CEA levesinclude cigarette smoking, pepticulcer dis-
ease, inflammatory bowel disease, pancredtitis, hypothy-
roidism, biliary obstructionand cirrhosis. Level sexceed-
ing 10ng/ml arerarely dueto benign disease®®.

CEA and CA15.3 are used tofollow up the breast
cancer'®-3, Thesetestsare not usual ly used to moni-
tor aprimary cancer diagnosis®¥; or to get toan early
diagnosisof recurrence and metastasi §%.

Between thetwo markers, CA15.3isconsidered
to bethe best to detect the stages of breast cancer than
CEA in 97 breast cancer patientsstudied. Similar stud-
ies were performed in America and Taiwan where
CA15.3 hasbeen introduced asamarker better than
CEA to assessand prognosesthetreatment resultsin
women affected with breast cancer®. A sensitivity of
39% for CEA and 65% for CA15.3 wasreported in
predicting metastasi $*°. Combination of two markers
showed asensitivity of 69%. CA15.3, whichin many
instancesisabetter tumor marker than CEA in breast
cancer’®. Theincidence of plasmamarker elevationin
advanced breast cancer is69% for CEA and 89%for
CA15.35%7,

When comparedtheclinical stagesof serumlevels
of CEA and CA15.3, the CA15.3wasmoresensitive
and specificin metastatic breast cancer than CEARR,
Thesefindings support our results.

Tumor marker sengitivity in patientswith advanced
breast cancer issignificantly higher thanin thosewith
localized or regional disease®. In recent decades,
tumor markers such as CEA and CA15.3 have been
used asawarning sign of distant metastasis of breast
Cancer[39—43] .

Indeed the use of markersto monitor therapy has
severd advantagesover conventiond criterig, including
increased sengitivity, moreobyjective measurement and
more conveniencefor patientg*4,

Although avail able datashow relatively good cor-
relations between aterationsin serial tumor marker
concentrations and responseto therapy in advanced
breast cancer, neither CA15.3 nor CEA should berou-
tinely used for thispurposg®’.

Theavailability of areliableblood test could enable
implementation of circulating tumor cellsasasurrogate
marker for dinica deve opment of new anticancer agents
and optimization of exigting trestment protocol§*1. One
of themain purposes of measuring tumor markerswas
to monitor the outcome of metastasesin breast cancer
patients“.

From this study, it is observed that the level of
CA15.3and CEA isdgnificantly higher in breast can-
cer patients. CA15.3 wasfoundto bemore sengitivein
metastatic stagesof cancer. Thisstudy, though of smal
Size suggests that CA15.3 can be used as a tumor
marker for detecting early stages of breast cancer.
However, the exact reasonsfor the elevated level of
CA15.3inbreast cancer metastasisneed to beinvesti-
gatedindetail.
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