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ABSTRACT

Ovarian cancer is the most frequent cause of death from gynaecological
cancers, characterized by few early symptoms, diagnosis at an advanced
stage as well as poor prognosis. A number of cell surface antigens and
serum proteins are produced by ovarian tumors and can be assayed using
monoclonal antibodies. Some of these assays have been applied clinically
as markers of disease status and are useful in the diagnosis of recurrent
ovarian cancer. CA-125 iscurrently the serum marker most widely used to
monitor therapeutic response and to detect disease recurrence in patients
treated for epithelial ovarian cancer. Among the other new tumor markers,
M-CSF, HE4, mesotehlin seem to be promising. The serial measurement of
complementary serum markerscan improve the use of marker screening for
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epithelial ovarian cancer.

INTRODUCTION

Ovarian cancer isthefifthleading cause of deethin
women. Theincidence of thismalignancy increasesin
women over theage of 40, Ovarian cancer isthemost
frequent cause of death from gynaecol ogical cancers,
characterized by few early symptoms, diagnosisat an
advanced stlageaswd | aspoor prognosis. Ovarian can-
cer isamalignancy inwhichthenormal ovarian cells
begin to grow inan uncontrolled, abnorma manner and
producetumorsin oneor both ovaries. Epithelia can-
cers, themost common ovarian cancers (> 80%) de-
velop from cdllslining theovarian surfacé?. Thehigh
mortality rate of epithelial ovarian cancersisaconse-
guence of the fact that 70% to 75% of women with
epithelid ovarian cancersarediagnosed with stagell|
or 1V disease, which has 5-year survival rates of just
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15% to 31%6*. In comparison, 5-year survival rates
for stage| epithelia ovarian cancer patientsaresignifi-
cantly better, in therange of 90% to 95%/378. Despite
new therapy optiong®'9, the age-adjusted mortality rate
for patients with epithelial ovarian cancer has not
changed significantly over the past 20 yeard®U, Early
detection, therefore, isapotentialy practica approach
for controlling epitheliad ovarian cancer.

Unfortunately, no singlescreening test has proven
to beeffectivefor thispurposeand avaid andfeasible
program to detect early stage epithelial ovarian cancer
inthegenerd population hasnot yet been devised. Early
detection of ovarian cancer requiresastrategy with high
sensitivity (>75% for stage| disease) and avery high
specificity (> 99.6%) to achieve apositive predictive
vaueof 10%.

Diagnosisof an ovarian cancer sartswith aphysi-
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cd examination (induding apelvicexamination), ablood
test for CA-125 and transvagina ultrasound. Treatment
usudly involveschemotherapy and surgery and some-
timesradiotherapy™2.

CRITERIAFORASSESSINGTHE
DIAGNOSTICVALUE OFAMARKER

Anidea tumor marker should have 100% sensitiv-
ity, specificity and positive predictivevalue.

Sengitivity
It referstothe percentageof patientswith tumor who
arecorrectly identified asaresult of apositivetes.

Specificity
It refersto the percentage of the population with-

out tumor who are correctly identified asaresult of a
negativetes.

Positivepredictivevalue (PPV)

Referstothe percentage of patientswith apositive
test that havetumor (true positives).

BIOCHEMICAL MARKERSOF OVARIAN
CANCERIN SERUM/PLASMA

A tumour marker isdefined asamolecul e either
produced by the cancer cellsor rel eased by the host as
various epiphenomenaof metabolic changes caused by
the presence of malignancy!*3. A number of cdl surface
antigens and serum proteins are produced by ovarian
tumorsand can be assayed using monoclond antibod-
ies. Someof these assays havebeen applied clinically
asmarkersof disease statusand are useful inthediag-
nosisof recurrent ovarian cancer.

Carcinoembryonic antigen (CEA)

Cancer antigen-125 (CA-125)

M acrophage-colony stimulating factor (M-CSF)
LyGDI

Human epididymisprotein4 (HE4)

Soluble epiderma growth factor receptor (SEGFR)
Mesothelin

CEA (Carcinoembryonicantigen)

CEA wasdetected in 1965 using serum from rab-
bits immunized with a colon carcinoma. It is an
oncofeta antigenfoundinsmal amountsinadult colon.

Noohk~owdpRE
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Elevated level sare associated with colon and pancre-
aticcarcinoma Levelsareasoraisedin benign disease
of theliver, gastrointestind tract, and lungandin smok-
ers. Serum CEA levelsareelevated in 25% to 50% of
women with ovarian cancer. Although thereis some
correlation with ovarian malignancy, thisislesssatis-
factory than that obtained with the other markers™.

CA-125

The CA-125 compound wasfirst characterized by
Bast et a using themonoclonal antibody OC1251, |t
isamembraneglycoprotein expressed by epithelid cdlls
of different originand of unknown function*”.

Cancer antigen-125 (CA-125), a heterogeneous
cell membrane glycoprotein that rangesin molecul ar
weight from 200 to 500 kDaencoded by theMUC16
gene’®19 hasbeen studied extensively asapotential
screening and diagnostic test of epitheliad ovarian can-
cer2 Thismarker wasinitialy described by Dr Rob-
ert CBastandiswidely usedinclinical practicetoday.
Immunoassay studieshave shownthat serum CA-125
(>35 units/mL cutoff) levelsare elevated in 1.4% of
healthy women and 82% of dl epithelia ovarian cancer
patients, but only 50% of epithelia ovarian cancer pa-
tients with stage | disease??%1, CA-125israised in
50% caseswith stage | ovarian carcinomaandisraised
inmorethan 90% of caseswith advanced carcinoma
Elevated serum CA-125 levels are not restricted to
epithelia ovarian cancer. Notably, serum CA-125lev-
elsaredevatedinvariousnormal and pathologic con-
ditionsthat affect theendometrium, induding menstrua-
tion*21 pregnancy!?27, endometriosis?*¥, and en-
dometrial cancer®*3, Serum CA-125levelsalso are
elevated in patientswith benign andinflammatory dis-
eases of theliver®33 pelvid®!, uterug®, and ovary
andin patientswith hematol ogic, bladder, breast, falo-
pian, gastrointestinal, liver, lung, and pancreatic can-
cars¥ ¥, Despite CA-125’sd evationin other diseases,
immunoassay studies have documented specificities
ranging between 95.4% and 96.7%%44,

CA-125iscurrently the serum marker most widely
used to monitor therapeutic response and to detect dis-
easerecurrencein patientstrested for epithelia ovarian
cancerd, TheNational Comprehensive Cancer Net-
work (NCCN) recommends CA-125 measurement
before each treatment cyclefor womenwith elevated
pretreatment level §43. NCCN al so recommends CA-
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125 measurement at each follow-up evaluation if the
level wasinitially elevated. CA-125, however, isnot
elevated in all patientswith epithelia ovarian cancer;
thus, other markershave been sought.

M-CSF

M acrophage-colony stimul ating factor (M-CSF,
CSF-1) receptor isan integra membranetyrosineki-
nase encoded by the c-fms proto-oncogene. M-CSF
receptor isexpressed in monocytes (macrophagesand
their progenitors) and drives growth and development
of thisblood cell lineage“**°. M-CSF has been found
to be measurablein the serum of 68% of patientswith
clinicaly detectabledisease. Some complimentarity with
CA-125 has been documented. M-CSF levelscorre-
latewiththeclinical statusof diseasein patientswith
epithelial ovarian cancer. M-CSFwassignificantly €-
evated in the serum of patientswith advanced ascom-
pared to early stage cancer (stagel) of the ovary (p<
0.01), cervix (p< 0.05) and endometrium (p< 0.05).
M-CSF appeared to beamarker with high specificity
for ovarian cancer.

HE4

Human epididymisprotein 4 (HE4) isalow mo-
lecular weight (25 Kd) member of the Whey Acidic
Protein family of proteaseinhibitors. Becauseit con-
tainstwo of the4-disulphide coredomainscharacteris-
ticof thisfamily, it is sometimesreferred to aswhey
acidic protein four disulphide core protein 2,
WFDC2“l, HE4 gene expression isup-regulated in
invasive epithelia ovarian cancer aswell asadenocar-
cinomasof thelung. Human epididymisprotein4 (HE4),
ardatively new marker for ovarian carcinoma, isthe
product of the WFDC2 (HE4) gene that is
overexpressed in patientswith ovarian carcinoma’#8,
Using animmunoassay, asmall study indicated compa:
rablesengtivity for CA 125 and HE4in postmenopausa
women with ovarian cancer*d. A subsequent and larger
study confirmed the sensitivity of HE4™. Another study
evaluated theutility of HE4 in thefollow-up of 80 pa-
tientswith ovarian cancer. Thisstudy indicated seria
HE4 levelscorrdated with clinical status(progression
VSno progression) in 70% (247/354) of the samples.

LyGDI

LyGDlI isaninhibitor of Rho protein activation by
blocking its transformation between guanosine- 5’-

diphosphate and guanosine- 5’- triphosphate bound
states. LyGDI hassignificant potential asamarkersfor
detection of ovarian cancer inthe patientswith ovarian
enlargement including detection of early-stagecancers®™.

Soluble EGF receptor

Soluble epiderma growth factor receptor (SEGFR/
sErbB1) isa110-kDaglycoprotein found in human
serum that is encoded by a 3.0 kb alternate mMRNA
transcript of the EGFR gene®2%¥, Immunoassay stud-
ieshaveshown that patientswith epithelia ovarian can-
cer havesignificantly lower serum p110 sSEGFR con-
centrationsthan healthy women, and that SEGFR con-
centrationsareinversaly associated with serum con-
centrationsof follicle-stimulating hormone (FSH) and
luteinizing hormone (LH), aswell aswith agein hedthy
women>3%4, Moreover, age and menopausal status
modify the associ ation between SEGFR concentrations
and epithelid ovarian cancer versushealthy womeni™.,
Serum sEGFR concentrationswerefound to have 74%
sensitivity to detect epithelid ovarian cancer among pre-
menopausa women, but only 50% sengitivity to detect
epithelial ovarian cancer among postmenopausal
women. Test sengtivity waslower for detecting stagel/
Il compared with stagel1/IV epithelid ovarian cancer
among premenopausa women (64% versus81%) and
postmenopausa women (28% versus54%). Thus, se-
rum sEGFR concentrations seem to bemost useful for
detecting epithdid ovarian cancer among younger, pre-
menopausa women.

Mesothdin

Mesothelinisacell surface protein present on nor-
ma mesothelid cdlsliningthebody cavities. Itishighly
expressed in severd cancers, including mesotheiomas,
ovarian and pancreatic cancers, and some squamous
cell carcinomag®*l. Human mesothelinismadeasa
69 kDapol ypeptide with ahydrophobic sequence at
the carboxyl end that is removed and replaced by
phosphatidylinositol. Thisglycosyl-phosphatidylinositol
linkage anchors mesothelin to the cell membrang®57,
Mesothdlinisshed likemany other cell membranepro-
teing®e, Thereare soluble mesothdin-related (SMR)
protein which are 42 to 44 kDaprotein>®%1, Soluble
mesothelin-rel ated peptides are members of themega:
karyocyte potentiating factor (MPF) family and have
been detected in both the serum and urine of patients
with ovarian cancer(®¥, A recent study presented evi-
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dencethat mesothelin binds CA-125 and may, there-
fore, play aroleinthedissemination ovarian cancer in
the peritoneal cavity!®,

CONCLUSION

The seria measurement of complementary serum
markers canimprovethe use of marker screening for
epithdid ovarian cancer. With theuse of severd differ-
ent methodsof analysis, it hasbeen shown that thisap-
proachimprovesthesengtivity, specificity, and pogtive
predictivevalue of serum markers. A procedurethat
measures complementary serum markersover timecan
be used asaprimary screening techniquefollowed by
transvagina ultrasonography. Thiscould provideacos-
effectivemeansof early detection and could significantly
decreasetheprobability of surgicd interventionfor false-
positivetest results.
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