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DIAGNOSTIC METHODS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims benefit of U.S. Pro-
visional Application No. 60/993,864 filed on Sep. 14, 2007.

FIELD OF THE INVENTION

[0002] This application relates to assay methods, modules
and kits for conducting diagnostic assays useful in the detec-
tion and treatment of cancerous conditions.

BACKGROUND OF THE INVENTION

[0003] Challenges in the field of oncology include the lack
of efficient means for early cancer detection and for specific
cancer subtyping, which are needed for effective and specific
diagnosis, targeted therapy and prognosis. The need for iden-
tification of appropriate serum biomarkers for detection of
breast, ovarian, and endometrial cancers has been the impetus
behind many initiatives targeting the early detection of biom-
arker development and the assessment of emerging technolo-
gies in this area, which are each important for development of
suitable early cancer detection screening tests to reduce the
mortality associated with these cancers in women.

SUMMARY OF THE INVENTION

[0004] The present invention provides a method for diag-
nosing a cancerous condition in a patient comprising (a)
measuring a level of a first biomarker in atest sample obtained
from a patient, wherein said first biomarker is selected from
the group consisting of Flt1, MMP-10, PIGF, and combina-
tions thereof; (b) diagnosing from said measuring step the
presence or absence of said cancerous condition in said
patient.

[0005] In one embodiment, the method further comprises
measuring a level of at least one additional biomarker in said
sample and determining from said level of said first biomar-
ker and said level of said at least one additional biomarker the
presence or absence of said cancerous condition in said
patient. Alternatively or in an additional embodiment, the
method further comprises comparing said level of said first
biomarker in said sample to a level of said first biomarker in
a normal control sample and diagnosing the presence or
absence of said cancerous condition in said patient based on
said comparison. Therefore, the method further comprises
comparing said level of said first biomarker and said at least
one additional biomarker(s) in said sample to a level of said
first biomarker and said atleast one additional biomarker(s) in
a normal control sample and diagnosing the presence or
absence of said cancerous condition in said patient based on
said comparison.

[0006] Inoneembodiment, theatleastone additional biom-
arker is selected from the group consisting of CA125, IL-6,
CRP, SAA, IL-8, IL-1B, IL-2, P-Cadherin, Eotaxin-3,
TNFR1, OPN, Prolactin, and combinations thereof.

[0007] Themethods of the present invention may be used to
diagnose and/or treat a cancerous condition selected from the
group consisting of ovarian, breast, endometrial cancers, and
combinations thereof. The patient may be a pre- or postmeno-
pausal woman.

[0008] In one embodiment, the diagnosing step comprises
comparing said level of said first biomarker to a detection
cut-off level, wherein said first biomarker level above (or,
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alternatively, below) said detection cut-off level is indicative
of said cancerous condition. In addition, the diagnosing step
comprises comparing said level of said at least one additional
biomarker to a detection cut-off level, wherein said at least
one additional biomarker level above (or, alternatively,
below) said detection cut-off level is indicative of said can-
cerous condition.

[0009] In another embodiment, the invention provides a
method for monitoring the progression of a cancerous condi-
tion in a patient, said method comprising (a) measuring the
level(s) of a first biomarker in samples obtained, at different
times, from said patient, wherein said first biomarker is
selected from the group consisting of Flt-1, MMP-10, PIF,
and combinations thereof; and (b) determining from said
level(s) of said first biomarker the progression or efficacy of
treatment of said cancerous condition. Alternatively, the
invention provides a method for evaluating the efficacy of a
cancer therapeutic agent or treatment regimen in a patient that
has or is suspected to have a cancerous condition, said method
comprising (a) measuring the level of a first biomarker in a
sample obtained from said patient, wherein said first biomar-
ker is selected from the group consisting of Flt-1, MMP-10,
PIGF, and combinations thereof; (b) measuring the level of
said first biomarker in a sample of a tumor model that has
been exposed to said agent or treatment regimen; and (c)
comparing the levels measured in steps (a) and (b) to deter-
mine the efficacy of said agent or treatment regimen.

[0010] The invention provides an assay method wherein
said measuring step is conducted on a single sample. The
measuring step may also be conducted in a single assay cham-
ber. The assay chamber may be a single well of an assay plate
or a cartridge. In addition, the biomarker(s) level is measured
using an immunoassay. In one embodiment, the patient
sample is selected from the group consisting ofblood, serum
and plasma. The sample may also be selected from a group
consisting of biopsy tissue, intestinal mucosa and urine.

BRIEF DESCRIPTION OF THE FIGURES

[0011] FIG. 1is a table that summarizes the biomarkers that
were analyzed in the assays of the present invention.

[0012] FIGS. 2A and 2B reflect the assay ranges and levels
used in one embodiment of the assays of the present inven-
tion.

[0013] FIG. 3 shows the results obtained from one embodi-
ment of the assays of the present invention using CA 125 as
the reference biomarker.

[0014] FIG. 4 shows the results obtained from one embodi-
ment of the assays of the present invention using IL-6 as the
reference biomarker.

[0015] FIG. 5 shows the results obtained from one embodi-
ment of the assays of the present invention using VEGFR-1
(F1t-1) as the reference biomarker.

[0016] FIG. 6 shows additional markers of interest to ova-
rian and endometrial cancers.

[0017] FIG. 7 shows the results obtained from one embodi-
ment of the assays of the present invention using PIGF as a
reference marker.

[0018] FIG. 8A to 8P provides evidence that specific com-
binations of biomarkers can be used to increase the confl-
dence of cancer diagnosis.

DETAILED DESCRIPTION OF THE INVENTION

[0019] The present invention provides a method for diag-
nosing a cancerous condition in a patient comprising (a)
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measuring a level of a first biomarker in atest sample obtained
from a patient, wherein said first biomarker is selected from
the group consisting of Flt1, MMP-10, PIGF, and combina-
tions thereof; and (b) diagnosing from said measuring step the
presence or absence of said cancerous condition in said
patient

[0020] Therefore in one embodiment, the invention pro-
vides a method of diagnosing a cancerous condition in a
patient by measuring a level of Flt-1 and diagnosing the
patient for the presence or absence of the cancerous condition
by identifying the level of Flt-1 in the patient sample. Simi-
larly, the invention provides embodiments in which the level
of MMP-10, and/or PIGF is measured in the patient sample
and based on this biomarker level, the patient is diagnosed
with the cancerous condition. In an alternative embodiment,
Flt-1 and MMP-10 are analyzed in a single assay, F1t-1 and
PIGF are analyzed in a single assay, MMP-10 and PIGF are
analyzed in a single assay, and/or Flt-1, MMP-10 and PIGF
are analyzed in a single assay.

[0021] The invention also contemplates a diagnostic
method as described above, wherein one or more of Flt-1,
MMP-10, and/or PIGF are analyzed in a single assay, and the
level of at least one additional biomarker is measured in the
sample. Therefore, the levels of the first biomarker and the
additional biomarker(s) in the test sample may be used to
diagnose a cancerous condition in a patient In a preferred
embodiment, the additional biomarker is selected from
CA125, IL-6, CRP, SAA, 1L-8, IL-1p, IL-2, PC-Cadherin,
Fotaxin-3, TNFR1, OPN, Prolactin, and combinations
thereof. Other biomarkers are known and may be used in
combination with the methods of the present invention,
including and not limited to VEGF, PDGF, focal adhesion
kinase, AKT, erb-B, HER2/neu, Trk, other matrix metallo-
proteinases, and combinations thereof.

[0022] In one embodiment of the present invention, the
level of the first biomarker and/or the level of the additional
biomarkers in the test sample are compared to the levels of
these biomarkers in a corresponding normal control sample.
The difference between the normal control sample biomarker
levels and that of the test sample may be the basis for diag-
nosing a cancerous condition in a patient. Alternatively, the
method of the invention contemplates a comparison of the
level of the first biomarker to a detection cut-off level,
wherein the first biomarker level above or below the detection
cut-off level is indicative of the cancerous condition. In addi-
tion, the diagnostic methods ofthe invention also contemplate
comparing the level of the atleast one additional biomarker to
a detection cut-off level, wherein the at least one additional
biomarker level above or below the detection cut-off level is
indicative of the cancerous condition.

[0023] The diagnostic methods of the present invention
may be used to diagnose a variety of cancerous conditions,
including but not limited to ovarian, breast, endometrial can-
cers, cervical cancers, uterine cancers and combinations
thereof. In addition, the diagnostic methods of the present
invention may be used to identify endometriosis. These meth-
ods may be used to identify cancerous conditions in a patient,
e.g., ina pre- or post-menopausal woman. As used herein, the
term “cancer” is intended to mean a class of diseases charac-
terized by the uncontrolled growth of aberrant cells, including
all known cancers, and neoplastic conditions, whether char-
acterized as malignant, benign, soft tissue or solid tumor. In
some embodiments of the invention, the assay may have
diagnostic value irrespective of the menopausal state of a
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female patient. In other embodiments, the diagnostic value is
higher (or lower) in selected subpopulations, e.g., pre- or
post-menopausal women.

[0024] The methods of the present invention may also be
used to monitor the progression of a cancerous condition in a
patient by (a) measuring the level(s) of a first biomarker in
samples obtained, at different times, from said patient,
wherein said first biomarker is selected from the group con-
sisting of Flt-1, MMP-10, PIGF, and combinations thereof;
and (b) determining from said level(s) of said first biomarker
the progression or efficacy of treatment of said cancerous
condition. In one embodiment, the method of the present
invention may be used to differentiate between the presence
or absence of different cancer subtypes in a sample taken
from a patient.

[0025] Alternatively, the methods of the present invention
may be used to evaluate the efficacy of a cancer therapeutic
agent or treatment regimen in a patient that has or is suspected
to have a cancerous condition, said method comprising (a)
measuring the level of a first biomarker in a sample obtained
from said patient, wherein said first biomarker is selected
from the group consisting of Flt-1, MMP-10, PIGF, and com-
binations thereof, (b) measuring the level of said first biom-
arker in a sample of a tumor model that has been exposed to
said agent or treatment regimen; and (c) comparing the levels
measured in steps (a) and (b) to determine the efficacy of said
agent or treatment regimen. The methods of the present inven-
tion may also be used to select a treatment regimen or to adjust
the dose of one or more components in a therapeutic treatment
regimen. It may also be used to evaluate whether any support-
ive or palliative care therapies should be included in a treat-
ment regimen, and in that regard, the skilled artisan may
include additional biomarkers in the methods of the inven-
tion.

[0026] The assays of the present invention may be con-
ducted by any suitable method. In one embodiment, the mea-
suring step is conducted on a single sample, and it may also be
conducted in a single assay chamber, including but not lim-
ited to a single well of an assay plate. The assay chamber may
also be an assay chamber of a cartridge.

[0027] As used herein, the term “sample” is intended to
mean any biological fluid, cell, tissue, organ or combinations
or portions thereof, which includes or potentially includes a
biomarker of a disease of interest For example, a sample can
be a histologic section of a specimen obtained by biopsy, or
cells that are placed in or adapted to tissue culture. A sample
further can be a subcellular fraction or extract, or a crude or
substantially pure nucleic acid molecule or protein prepara-
tion. In one embodiment, the samples that may be analyzed in
the assays of the present invention include but are not limited
to blood or blood fractions such as, serum and plasma. The
sample may also include biopsy tissue, intestinal mucosa and
urine. In one embodiment, the level is measured using an
immunoassay.

[0028] As used herein, a “biomarker” is a substance that is
associated with a particular disease. A change in the expres-
sion levels of a biomarker may correlate with the risk or
progression of a disease or with the susceptibility of the
disease to a given treatment A biomarker may be useful in the
diagnosis of disease risk or the presence of disease in an
individual, or to tailor treatments for the disease in an indi-
vidual (choices of drug treatment or administration regimes).
In evaluating potential drug therapies, a biomarker may be
used as a surrogate for a natural endpoint such as survival or
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irreversible morbidity. If a treatment alters a biomarker that
has a direct connection to improved health, the biomarker
serves as a “surrogate endpoint” for evaluating clinical ben-
efit A sample that is assayed in the diagnostic methods of the
present invention may be obtained from any suitable patient,
including but not limited to a patient suspected of having
cancer or a patient having a predisposition to a cancerous
condition. The patient may or may not exhibit symptoms
associated with a cancerous condition.

[0029] As used herein, the term “level” refers to mean the
amount, concentration, accumulation or rate of a biomarker
molecule. A level can be represented, for example, by the
amount or synthesis rate of messenger RNA (mRNA)
encoded by a gene, the amount or synthesis rate of polypep-
tide corresponding to a given amino acid sequence encoded
by a gene, or the amount or synthesis rate of a biochemical
form of a molecule accumulated in a cell, including, for
example, the amount of particular post-synthetic modifica-
tions of a molecule such as a polypeptide, nucleic acid or
small molecule. The term can be used to refer to an absolute
amount of a molecule in a sample or to a relative amount of
the molecule, including amount or concentration determined
under steady-state or non-steady-state conditions. Level may
also refer to an assay signal that correlates with the amount,
concentration, accumulation or rate of change of a biomarker
molecule. The expression level of a molecule can be deter-
mined relative to a control molecule in a sample.

[0030] According to one aspect of the invention, the levels
or levels of biomarker(s) are measured in the samples col-
lected from individuals clinically diagnosed with or sus-
pected of or at risk of developing cancer or a cancerous or
pre-cancerous condition using conventional methods, e.g.,
biopsy or other conventional diagnostic methods, as well as
from healthy individuals. It may also be used to screen for
disease in a broad population of asymptomatic individuals.
For example, specific biomarkers valuable in distinguishing
between normal and diseased patients could be identified by
visual inspection of the data, for example, data plotted on a
one-dimensional or multidimensional graph, or using meth-
ods of statistical analysis, such as a statistically weighted
difference between control individuals and diseased patients
and/or Receiver Operating Characteristic (ROC) curve analy-
sis.

[0031] For example and without limitation, diagnostically
valuable biomarkers may be first identified using a statisti-
cally weighted difference between control individuals and
diseased patients, calculated as

D-N

Vopxoy

wherein D is the median level of a biomarker in patients
diagnosed as having, for example, breast cancer or ovarian
cancer, N is the median of the control individuals, o, is the
standard deviation of Dand (0,15 the standard deviation of N.
The larger the magnitude, the greater the statistical difference
between the diseased and normal populations.

[0032] According to one embodiment of the invention,
biomarkers resulting in a statistically weighted difference
between control individuals and diseased patients of greater
than, e.g., 1, 1.5, 2, 2.5 or 3 could be identified as diagnosti-
cally valuable markers.
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[0033] Another method of statistical analysis for identify-
ing biomarkers is the use of z-scores, e.g., as described in
Skates et al (2007) Cancer Epidemiol Biomarkers Prev.
16(2):334-341.

[0034] Another method of statistical analysis that can be
useful in the inventive methods of the invention for determin-
ing the efficacy of particular candidate analytes, such as par-
ticular biomarkers, for acting as diagnostic marker(s) is ROC
curve analysis. An ROC curve is a graphical approach to
looking at the effect of a cut-off criterion, e.g., a cut-off value
for a diagnostic indicator such as an assay signal or the level
of an analyte in a sample, on the ability of a diagnostic to
correctly identify positive or negative samples or subjects.
One axis of the ROC curve is the true positive rate (TPR, i.e.,
the probability that a true positive sample/subject will be
correctly identified as positive, or alternatively, the false
negative rate (FNR=1-TPR, the probability that a true posi-
tive sample/subject will be incorrectly identified as a nega-
tive). The other axis is the true negative rate, i.e., TNR, the
probability that a true negative sample will be correctly iden-
tified as a negative, or alternatively, the false positive rate
(FPR=1-TNR, the probability that a true negative sample will
be incorrectly identified as positive). The ROC curve is gen-
erated using assay results for a population of samples/sub-
jects by varying the diagnostic cut-off value used to identify
samples/subjects as positive or negative and plotting calcu-
lated values of TPR or FNR and TNR or FPR for each cut-off
value. The area under the curve (referred to herein as the ROC
area) is one indication of the ability of the diagnostic to
separate positive and negative samples/subjects.

[0035] Diagnostic indicators analyzed by ROC curve
analysis may be a level of an analyte, e.g., a biomarker, or an
assay signal. Alternatively, the diagnostic indicator may be a
function of multiple measured values, for example, a function
of the level/assay signal of a plurality of analytes, e.g., a
plurality of biomarkers, or a function that combines the level
or level or assay signal of one or more analytes with a patients
scoring value that is determined based on visual, radiological
and/or histological evaluation of a patient. The multi-param-
eter analysis may provide more accurate diagnosis relative to
analysis of a single marker.

[0036] Candidates for a multi-analyte panel could be
selected by using criteria such as individual analyte ROC
areas, median difference between groups normalized by geo-
metric interquartile range (IQR) etc. The objective is to par-
tition the analyte space to improve separation between groups
(forexample, normal and disease populations) or to minimize
the misclassification rate.

[0037] One approach is to define a panel response as a
weighted combination of individual analytes and then com-
pute an objective function like ROC area, product of sensi-
tivity and specificity, etc. See e.g., WO 2004/0580535, as well
as US2006/0205012, the disclosures of which are incorpo-
rated herein by reference in their entireties.

[0038] Biomarker levels may be measured using any of a
number of techniques available to the person of ordinary skill
intheart, e.g., direct physical measurements (e.g., mass spec-
trometry) or binding assays (e.g., immunoassays, agglutina-
tion assays and immunochromatographic assays). The
method may also comprise measuring a signal that results
from a chemical reactions, e.g., a change in optical absor-
bance, a change in fluorescence, the generation of chemilu-
minescence or electrochemiluminescence, a change in reflec-
tivity, refractive index or light scattering, the accumulation or
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release of detectable labels from the surface, the oxidation or
reduction or redox species, an electrical current or potential,
changes in magnetic fields, etc. Suitable detection techniques
may detect binding events by measuring the participation of
labeled binding reagents through the measurement of the
labels via their photoluminescence (e.g., via measurement of
fluorescence, time-resolved fluorescence, evanescent wave
fluorescence, up-converting phosphors, multi-photon fluo-
rescence, etc.), chemiluminescence, electrochemilumines-
cence, light scattering, optical absorbance, radioactivity,
magnetic fields, enzymatic activity (e.g., by measuring
enzyme activity through enzymatic reactions that cause
changes in optical absorbance or fluorescence or cause the
emission of chemiluminescence). Alternatively, detection
techniques may be used that do not require the use of labels,
e.g., techniques based on measuring mass (e.g., surface
acoustic wave measurements), refractive index (e.g., surface
plasmon resonance measurements), or the inherent lumines-
cence of an analyte.

[0039] Binding assays for measuring biomarker levels may
use solid phase or homogenous formats. Suitable assay meth-
ods include sandwich or competitive binding assays.
Examples of sandwich immunoassays are described in U.S.
Pat.No. 4,168,146 and U.S. Pat. No. 4,366,241, both of which
are incorporated herein by reference in their entireties.
Examples of competitive immunoassays include those dis-
closed in U.S. Pat. No. 4,235,601, U.S. Pat. No. 4,442,204
and U.S. Pat. No. 5,208,535, each of which are incorporated
herein by reference in their entireties.

[0040] Multiple biomarkers may be measured using a mul-
tiplexed assay format, e.g., multiplexing through the use of
binding reagent arrays, multiplexing using spectral discrimi-
nation of labels, multiplexing of flow cytometric analysis of
binding assays carried out on particles, e.g., using the
Luminex® system. Suitable multiplexing methods include
array based binding assays using patterned arrays of immo-
bilized antibodies directed against the biomarkers of interest.
Various approaches for conducting multiplexed assays have
been described (See eg., US 20040022677, US
20050052646; US 20030207290, US 20030113713; US
20050142033; and US 20040189311, each of which is incor-
porated herein by reference in their entireties. One approach
to multiplexing binding assays involves the use of patterned
arrays of binding reagents, e.g., U.S. Pat. Nos. 5,807,522 and
6,110,426; Delehanty J-B., Printing functional protein
microarrays using piezoelectric capillaries, Methods Mol.
Bioi (2004) 278: 135-44; Lue RY et al., Site-specific immo-
bilization of biotinylated proteins for protein microarray
analysis, Methods Mol. Biol. (2004) 278: 85-100; Lovett,
Toxicogenomics: Toxicologists Brace for Genomics Revolu-
tion, Science (2000) 289: 536-537; Berns A, Cancer: Gene
expression in diagnosis, nature (2000), 403, 491-92; Walt,
Molecular Biology: Bead-based Fiber-Optic Arrays, Science
(2000) 287: 451-52 for more details). Another approach
involves the use of binding reagents coated on beads that can
be individually identified and interrogated. See e.g., WO
9926067, which describes the use of magnetic particles that
vary in size to assay multiple analytes; particles belonging to
different distinct size ranges are used to assay different ana-
lytes. The particles are designed to be distinguished and indi-
vidually interrogated by flow cytometry. Vignali has
described a multiplex biding assay in which 64 different bead
sets of microparticles are employed, each having a uniform
and distinct proportion of two dyes (Vignali, D. A A, “Mul-
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tiplexed Particle-Based Flow Cytometric Assays” J. Immu-
nol. Meth. (2000) 243: 243-55). A similar approach involving
a set of 15 different beads of differing size and fluorescence
has been disclosed as useful for simultaneous typing of mul-
tiple pneumococcal serotypes (Park, M. K et al., “A Latex
Bead-Based Flow Cytometric Immunoassay Capable of
Simultaneous Typing of Multiple Pneumococcal Serotypes
(Multibead Assay)” Clin. Diagn. Lab Immunol (2000) 7:
4869. Bishop, J. E. et al. have described a multiplex sandwich
assay for simultaneous quantification of six human cytokines
(Bishop, L. E. et al., “Simultaneous Quantification of Six
Human Cytokines in a Single Sample Using Microparticle-
based Flow Cytometric Technology,” Clin. Chem (1999)
45:1693-1694.

[0041] A diagnostic test may be conducted in a single assay
chamber, such as a single well of an assay plate or an assay
chamber that is an assay chamber of a cartridge. The assay
modules, e.g., assay plates or cartridges or multi-well assay
plates), methods and apparatuses for conducting assay mea-
surements suitable for the present invention are described for
example, in US 20040022677, US 20050052646; US
20050142033 US 20040189311, each of which is incorpo-
rated herein by reference in their entireties. Assay plates and
plate readers are now commercially available (MULTI-
SPOT® and MULTI-ARRAY® plates and SECTOR®
instruments, Meso Scale Discovery®, a division of Meso
Scale Diagnostics, LLC, Gaithersburg, Md.).

[0042] The following non-limiting examples serve to illus-
trate rather than limit the present invention.
EXAMPLES
Example 1

[0043] Onehundred twenty seven serum samples were col-
lected which consisted of 20 replicates of a normal serum
pool, 95 individual controls (from 39 pre- and 56 postmeno-
pausal women), and 12 gynecological and breast disease
pools, as outlined in Table 1 below:

1. Premenopausal women with late
stage, non-mucinous ovarian cancer
(35)

2. Postmenopausal women with late
stage, non-mucinous ovarian cancer
(39)

3. Postmenopausal women with early
stage, non-mucinous ovarian cancer
(35)

4. Pre/postmenopausal women with
mucinous ovarian cancer (35)

5. Pre/postmenopausal women with
endometrial cancer (12)

6. Premenopausal women with
endometriosis (38)

7. Postmenopausal women with benign
serous ovarian tumors (35)

8. Premenopausal women with invasive
breast cancer (43)

9. Postmenopausal women with
estrogen receptor positive invasive
breast cancer (36)

10. Pre/postmenopausal women with
DCIS (43)

11. Premenopausal women with benign
breast disease (43)

12. Postrnenopausal women with
benign breast disease (45)
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[0044] Each sample in Table 1 was analyzed using the
following assay protocol: first, a Multi-Spot® assay plate,
e.g.,a=24,-96,or-384 well multi-spot plate was blocked for
1 hour using a suitable blocking solution, and subsequently
washed using a washing buffer. Twenty five ul assay diluent
were added to each well, followed by 25 ul calibrator or
sample (undiluted or diluted) to each well of the multi-spot
assay plate. The plate was incubated with shaking for about 2
hours, and washed. Twenty five ul labeled antibody solution
was added to each well and the plate was incubated with
shaking for 1 to 2 hour, and subsequently washed. One hun-
dred fifty ul reading buffer was added to each well and the
plate was read using an MSD plate reader.

[0045] Eleven assay panels were used, measuring 46 dif-
ferent biomarkers using a single 0.3 ml serum aliquot. The
samples were used at the dilutions indicated (typically 25 mL
per well of 1 to 200-fold diluted sera). Each of the biomarkers
analyzed are summarized in the table in FIG. 1. FIGS. 2A and
2B compare the dynamic range of each immunoassay to the
range of concentrations measured in the sample set.

[0046] Data were analyzed by calculating the following
elements:

[0047] (a) Assay detection limits were calculated,

[0048] (b) The upper end of the linear calibration ranges

were estimated from the calibration curves, or the highest
calibrator level used was noted, whichever was lower;
[0049] (c) The mean serum levels of the biomarkers were
calculated from the duplicate sample measurements. Average
and median CV's for the duplicate sample measurements were
11% and 8%, respectively;

[0050] (d) Overall average and median biomarker levels for
all 127 samples were determined; and

[0051] (e) The maximum serum level observed and the
minimum measurable sample level were noted.

[0052] The data from each sample were then analyzed and
reported as follows:

[0053] (a) Plots of the case pool values against the relevant
reference control distribution. Z score values were included
for the different disease categories. Z score above 2 or below
-2, and in one embodiment, above 3 or below -3, suggests a
significant likelihood that the candidate biomarker specifi-
cally distinguishes cases from controls [Skates et al. (2007)
Cancer Epidemiol. Biomarkers Prev. 16(2):334-341];
wherein Z score is [log(value in pool-mean(log(values in
appropriate controls))]/SD(log(values in appropriate con-
trols.

[0054] (b) Plots illustrating replicate variability—box plots
from 20 control pool replicate measures next to the control
distribution histogram for some reference of scale.

[0055] (c) Tables of control measure distributions across
various demographic and clinical characteristics.

[0056] The results obtained from analysis of the classical
ovarian cancer serum biomarker, CA125 are shown in FIG. 3.
The CA125 assay produced the expected profile, with CA125
being a strong biomarker for pelvic diseases. The observation
by Skates et al. of a single premenopausal control sample with
markedly high CA125 levels was reproduced in this assay
setting.

[0057] Theresults obtained from analysis of ovarian cancer
serum biomarker, IL-6 are shown in FIG. 4. IL-6 has been
suggested as a prognostic indicator for ovarian cancer, though
it is not believed to be as sensitive as CA125 (Chan et al.
NACB 2006 Draft Guidelines Practice Guidelines for Use of
Tumor Markers in the Clinic: Ovarian Cancer) Specific detec-
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tion of non-mucinous ovarian cancer at early and late stages
was observed with the IL-6 assay format described herein.
Results for VEGFR-1 (Flt-1) are shown in FIG. 5. The
VEGFR-1/F1t-1 assay exhibited better performance in detect-
ing mucinous ovarian cancer than did CA125 and shows it is
a significant cancer biomarker, especially for invasive breast
cancer in premenopausal women.

[0058] The results obtained by screening additional mark-
ers of interest to ovarian and endometrial cancers are summa-
rized in FIG. 6. The performances of other markers demon-
strating specific detection of pelvic conditions are
summarized below in terms of Z scores, comparing to values
for CA125 and IL-6. The additional markers of interest
include several cytokines/chemokines (IL-1p, 11.-2, IL-8,
eotaxin 3), a cytokine receptor (TNFR1), inflammation mark-
ers (CRP, SM, IL-1p, 1L-8), a matrix metalloproteinase
(MMP-10), an angiogenesis regulatory factor (Fit-1), and a
cell adhesion molecule (P-Cadherin).

[0059] Inaddition, the PLGF assay was able to specifically
differentiate invasive breast cancer in premenopausal women
from all other conditions and controls and shows it is a useful
breast cancer biomarker. The results are shown in FIG. 7.
[0060] Various publications and test methods are cited
herein, the disclosures of which are incorporated herein by
reference in their entireties. In cases where the present speci-
fication and a document incorporated by reference and/or
referred to herein include conflicting disclosure, and/or
inconsistent use of terminology, and/or the incorporated/ref-
erenced documents use or define terms differently than they
are used or defined in the present specification, the present
specification shall control.

1. A method for diagnosing a cancerous condition in a
patient comprising

(a) measuring a level of a first biomarker in a test sample

obtained from a patient, wherein said first biomarker is
selected from the group consisting of Flt-1, MMP-10,
PIGF, and combinations thereof,

(b) diagnosing from said measuring step the presence or

absence of said cancerous condition in said patient.

2. The method of claim 1 wherein said method further
comprises measuring a level of at least one additional biom-
arker in said sample and determining from said level of said
first biomarker and said level of said at least one additional
biomarker the presence or absence of said cancerous condi-
tion in said patient.

3. The method of claim 1 wherein said method further
comprises comparing said level of said first biomarker in said
sample to a level of said first biomarker in a normal control
sample and diagnosing the presence or absence of said can-
cerous condition in said patient based on said comparison.

4. The method of claim 2 wherein said method further
comprises comparing said level of said first biomarker and
said at least one additional biomarker(s) in said sample to a
level of said first biomarker and said at least one additional
biomarker(s) in a normal control sample and diagnosing the
presence or absence of said cancerous condition in said
patient based on said comparison.

5. The method of claim 2 wherein said at least one addi-
tional biomarker is selected from the group consisting of
CA125, 1IL-6, CRP, SM, IL-8, IL-1p, IL-2, P-Cadherin,
Eotaxin-3, TNFR1, OPN, Prolactin, and combinations
thereof.
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6. The method of claim 1 wherein said cancerous condition
is selected from the group consisting of ovarian, breast,
endometrial cancers, and combinations thereof.

7. The method claim 1 wherein said patient is a premeno-
pausal woman or a postmenopausal woman.

8. The method of claim 1, wherein said diagnosing step
comprises comparing said level of said first biomarker to a
detection cut-off level, wherein said first biomarker level
above said detection cut-off level is indicative of said cancet-
ous condition.

9. The method of claim 1, wherein said diagnosing step
comprises comparing said level of said at least one additional
biomarker to a detection cut-off level, wherein said at least
one additional biomarker level above said detection cut-off
level is indicative of said cancerous condition.

10. The method of claim 1 further comprising determining
from said level of said first biomarker the disease progression
of said cancerous condition.

11. A method for monitoring the progression of a cancer-
ous condition in a patient, said method comprising

(a) measuring the level(s) of a first biomarker in samples

obtained, at different times, from said patient, wherein
said first biomarker is selected from the group consisting
of F1t-1, MMP-10, PIGF, and combinations thereof; and

(b) determining from said level(s) of said first biomarker

the progression or efficacy of treatment of said cancer-
ous condition.

12. The method of claim 11 wherein said method further
comprises measuring a level of at least one additional biom-
arker in said sample and determining from said level of said
first biomarker and said level of said at least one additional
biomarker the progression of said cancerous condition in said
patient.

13. The method of claim 11 wherein said method further
comprises comparing said level of said first biomarker in said
sample to a level of said first biomarker in a normal control
sample and determining the progression of said cancerous
condition in said patient based on said comparison.

14. The method of claim 12 wherein said method further
comprises comparing said level of said first biomarker and
said at least one additional biomarker(s) in said sample to a
level of said first biomarker and said at least one additional
biomarker(s) in a normal control sample and determining the
progression of said cancerous condition in said patient based
on said comparison.

15. The method of claim 12 wherein said at least one
additional biomarker is selected from the group consisting of
CA125, IL-6, CRP, SAA, IL-8, IL-1f, IL-2, P-Cadherin,
Eotaxin-3, TNFR1, OPN, Prolactin, and combinations
thereof.

16. The method of claim 11 wherein said cancerous con-
dition is selected from the group consisting of ovarian, breast,
endometrial cancers, and combinations thereof.

17. The method of claim 11 wherein said patient is a pre-
menopausal woman or a postmenopausal woman.

18. The method of claim 11, wherein said determining step
comprises comparing said level of said first biomarker to a
detection cut-off level, wherein said first biomarker level
above said detection cut-off level is indicative of said cancer-
ous condition.

19. The method of claim 12, wherein said determining step
comprises comparing said level of said at least one additional
biomarker to a detection cut-off level, wherein said at least
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one additional biomarker level above said detection cut-off
level is indicative of said cancerous condition.

20. A method for evaluating the efficacy of a cancer thera-
peutic agent or treatment regimen in a patient that has or is
suspected to have a cancerous condition, said method com-
prising

(a) measuring the level of a first biomarker in a sample
obtained from said patient, wherein said first biomarker
is selected from the group consisting of F1t-1, MMP10,
PIGF, and combinations thereof;

(b) measuring the level of said first biomarker in a sample
of a tumor model that has been exposed to said agent or
treatment regimen; and

(c) comparing the levels measured in steps (a) and (b) to
determine the efficacy of said agent or treatment regi-
men.

21. The method of claim 20 wherein said method further
comprises measuring a level of at least one additional biom-
arker in said sample and determining from said level of said
first biomarker and said level of said at least one additional
biomarker the progression of said cancerous condition in said
patient.

22. The method of claim 20 wherein said method further
comprises comparing said level of said first biomarker in said
sample to a level of said first biomarker in a normal control
sample and determining the progression of said cancerous
condition in said patient based on said comparison.

23. The method of claim 21 wherein said method further
comprises comparing said level of said first biomarker and
said at least one additional biomarker(s) in said sample to a
level of said first biomarker and said at least one additional
biomarker(s) in a normal control sample and determining the
progression of said cancerous condition in said patient based
on said comparison.

24. The method of claim 21 wherein said at least one
additional biomarker is selected from the group consisting of
CA125, 1IL-6, CRP, SM, IL-8, IL-1p, IL-2, P-Cadherin,
Eotaxin-3, TNFR1, OPN, Prolactin, and combinations
thereof.

25. The method of claim 20 wherein said cancerous con-
dition is selected from the group consisting of ovarian, breast,
endometrial cancers, and combinations thereof,

26. The method of claim 20 wherein said patient is a pre-
menopausal woman or a postmenopausal woman.

27. The method of claim 20, wherein said determining step
comprises comparing said level of said first biomarker to a
detection cut-off level, wherein said first biomarker level
above said detection cut-off level is indicative of said cancer-
ous condition.

28. The method of claim 21, wherein said determining step
comprises comparing said level of said at least one additional
biomarker to a detection cut-off level, wherein said at least
one additional biomarker level above said detection cut-off
level is indicative of said cancerous condition.

29. The method of claim 1, wherein said measuring step is
conducted on a single sample.

30. The method of claim 1, wherein said measuring step is
conducted in a single assay chamber.

31. The method of claim 1, wherein said assay chamber is
a single well of an assay plate.

32. The method of claim 1, wherein said assay chamber is
an assay chamber of a cartridge.

33. The method of claim 1, wherein said sample is selected
from the group consisting of blood, serum and plasma.
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34. The method of claim 1, wherein said sample is selected
from a group consisting of biopsy tissue, intestinal mucosa
and urine.

35. The method of claim 1, wherein said level is measured
using an immunoassay.
36. The method of claim 1 further comprising determining

from said level of said first biomarker the disease progression
of said cancerous condition.
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37. The method of claim 1 wherein said first biomarker is
Fit-1.

38. The method of claim 1 wherein said first biomarker is
MMP-10.

39. The method of claim 1 wherein said first biomarker is
PIGF.

40. The method of claim 1 wherein the sample is serum.

* sk * sk *
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