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Description

FIELD OF THE INVENTION

[0001] The present invention relates to assays for monitoring or assessing the progress of cancer patients during a
course of disease or disease treatment or therapy by determining levels of a cancer analyte, i.e., the extracellular domain,
or ectodomain, (ECD), of the epidermal growth factor receptor (EGFR), compared to the levels of the EGFR ECD in
normal controls. According to an aspect of the methods described herein, the determination of a decrease in a patient’s
EGFR ECD levels compared with the levels of this analyte in normal controls is indicative of poor patient and/or treatment
outcome relative to disease status. According to another aspect of this invention, the determination of a decrease in a
patient's EGFR ECD levels, in combination with the determination of levels of one or more additional analytes, e.g., an
increase in HER-2/neu levels, provides further diagnostic and prognostic clinical information related to patient disease
progression and overall survival.

BACKGROUND OF THE INVENTION

[0002] Epidermal growth factor receptor (EGFR) is a 170 kilodalton (kDa) membrane-bound protein expressed on the
surface of epithelial cells. EGFR is a member of the growth factor receptor family of protein tyrosine kinases, a class of
cell cycle regulatory molecules. (W.J. Gullick et al., 1986, Cancer Res., 46:285-292). EGFR is activated when its ligand
(either EFR or TGFa) binds to the extracellular domain, resulting in autophosphorylation of the receptor’s intracellular
tyrosine kinase domain (S. Cohen et al, 1980, J. Biol. Chem., 255:4834-4842; A.B. Schreiber et al, 1983, J. Biol. Chem.,
258:846-853). The following documents indicate a role of EGFR in cancer and carcinogenesis: Choi et al, 1997, Cancer,
79:1879-1883; Patanen et al, J. Occupational medicine, 1994, 36: 1324 - 1328; Zhou et al, FRONTIERS OF BIOTECH-
NOLOGY & PHARMACEUTICALS, 2002, 3:29 - 45; patent publication US-A-5 674 753.

[0003] EGFR is the protein product of a growth promoting oncogene, erbB or ErbB1, that is but one member of a
family, i.e., the ERBB family of protooncogenes, believed to play pivotal roles in the development and progression of
many human cancers. The ERBB family, of oncogenes encodes four, structurally-related transmembrane receptors,
namely, EGFR, HER-2/neu (erbB2), HER-3 (erbB3) and HER-4 (erbB4). Clinically, ERBB oncogene amplification and/or
receptor overexpression in tumors have been reported to correlate with disease recurrence and poor patient prognosis,
as well as with responsiveness in therapy. (L. Harris et al., 1999, Int J. Biol. Markers, 14:8-15; and J. Mendelsohn and
J. Baselga, 2000, Oncogene, 19:6550-6565).

[0004] EGFR is composed of three principal domains, namely, the extracellular domain (ECD), which is glycosylated
and contains the ligand-binding pocket with two cysteine-rich regions; a short transmembrane domain, and an intracellular
domain that has intrinsic tyrosine kinase activity. The transmembrane region joins the ligand-binding domain to the
Intracellular domain. Amino acid and DNA sequence analysis, as well as studies of nonglycosylated forms of EGFR,
indicate that the protein backbone of EGFR has a mass of 132 kDa, with 1186 amino acid residues (A.L. Ullrich et al.,
1984, Nature, 307:418-425; J. Downward et al., 1984, Nature, 307:521-527; C.R. Carlin et al., 1986, Mol. Cell. Biol., 6:
257-264; and F.L.V. Mayes and M.D. Waterfield, 1984, The EMBO J., 3:531-537).

[0005] The binding of EGF or TGFa to EGPR activates a signal transduction pathway and results in cell proliferation.
The dimerization, conformational changes and internalization of EGFR molecules function to transmit intracellular signals
leading to cell growth regulation (G. Carpenter and S. Cohen, 1979, Ann. Rev. Biochem., 48:193-216). Genetic alterations
that affect the regulation of growth factor receptor function, or lead to overexpression of receptor and/or ligand, result
in cell proliferation. In addition, EGFR has been determined to play a role in cell differentiation, enhancement of cell
motility, protein secretion, neovascularization, invasion, metastasis and resistance of cancer cells to chemotherapeutic
agents and radiation. (M.-J. Oh et al., 2000, Clin. Cancer Res., 6:4760-4763).

[0006] Cancer results from a series of genetic alterations which can include activation of oncogenes that promote cell
growth and/or the loss of tumor suppressor gene function, which inhibits cell growth. While mutation or overexpression
of oncogenes produces proteins that can stimulate uncontrolled cell growth, mutation or deletion of tumor suppressor
genes results in the production of non-functional proteins that no longer control cell proliferation. (W.P. Carney and J.
Williams, 2001, AdvancelLaboratory, Women'’s Health, pp. 1-3).

[0007] A number of reports have indicated that the overexpression of EGFR occurs in many tumors, cancers, and
malignancies; specifically, in breast, squamous cell, head and neck, glioma, lung, gastric, pancreatic, bladder, cervix,
ovarian and prostate cancers. (M.-J. Oh et al., 2000, /bid.; (W.J. Gullick et al., 1986, Cancer Res., 46:285-292; B. Ozanne
etal., 1986, J. Pathol., 149:9-14; S.J. McKenzie, 1991, Biochim. et Biophys. Acta, 1072:193-214; C. Wright et al., 1992,
Br. J. Cancer, 65:118-212; G.N. Fuller et al., 1992, Mutation Res., 276:299-306; J.G.M. Klijn et al., 1992, Endocrine
Rev., 13:3-17; S. Nicolson et al., 1991, Oncology, 1:43-52; and C. Wright et al., 1991, Br. J. Cancer, 63:967-970). The
exact role of EGFR in tumorigenesis remains to be determined; however, some studies of breast cancer patients have
suggested that elevated EGFR in tumors may correlate with poor prognosis and disease progression parameters, such



10

15

20

25

30

35

40

45

50

55

EP 1573316 B1

as invasion or lymph node metastasis (J.-H. Choi et al., 1997, 87th Ann. Meeting AACR, Washington, D.C., April 20-24,
1996, pp. 1879-1883; J.G.M.Klijnetal., 1992, Endocrine Reviews, 13:3-17; S. Nicolson etal., 1991, Diagnostic Oncology;
1:43-52; C. Wright et al., 1991, British Journal Cancer, 63:967-970; J.R.C. Sainsbury et al., 1987, Lancet, 1:1398-1402;
M.A. Rios et al., 1988, Anticancer Research, 8:173-176; A. Ullrich etal., 1990, Cell, 61:203-212; R. Nicolson et al., 1991,
British Journal Cancer, 63:146-150).

[0008] Recent work has shown that tumors that overexpress EGFR may be amenable to treatment with a variety of
therapies that target EGFR. Such treatments include small molecule-inhibitors of the kinase activity of EGFR (R.G.
Dullea et al., 2000, Proc. 91st Ann. Meeting of the American Association for Cancer Research (AACR), 41 (Abstract
#2550):401; J.M. Nelson et al., 2000, Proc. 91st Ann. Meeting AACR, 41 (Abstract #2533):241; T. O'Reilly et al., 2000,
Proc. 91st Ann. Meeting AACR, 41 (Abstract #3069):481; and H.C. Kelly et al., 2000, Proc. 91st Ann. Meeting AACR,
41 (Abstract #3896):612); antisense oligonucleotides (L. Witters et al., 1999, Breast Cancer Research and Treatment,
53:41-50); and immunotherapies that act directly on EGFR (X-D Yang et al., 2000, Proc. 91st Ann. Meeting AACR, 41
(Abstract #3380):530; X-D Yang et al., 1999, Cancer Research, 59:1236-1243; and L. Milas et al., 2000, Clinical Cancer
Research, 6:701-708). Such therapies can be combined with traditional chemotherapy regimens in order to increase
therapeutic efficacy in a variety of cancers (T. Ohmori et al., 2000, Proc. 91st Ann. Meeting AACR, 41 (Abstract #3072):
48236 and A. Budillon et al., 2000, Proceedings of the 91st Ann. Meeting AACR, 41 (Abstract #4910):773).

[0009] In addition to EGFR, Human Epidermal Growth Factor Receptor-2 (also termed HER-2, HER-2/neu, neu, or
c-erbB-2), another cell surface growth factor receptor of the ERBB family of receptor tyrosine kinases, has also been
reported to be associated with uncontrolled cell proliferation and cancers. Like EGFR, HER-2/neu is a transmembrane
tyrosine kinase receptor expressed on epithelial cells. The full-length HER-2/neu polypeptide has a molecular weight of
185 kDa (p185).

[0010] The ECDs of both EGFR and HER-2/neu have been shown to be released from the cell surface and have been
found to circulate in normal people and in cancer patients. The ECD or shed ECD of HER-2/neu is a glycoprotein of
between 97 and 115 kDa, referred to as p105 (W.P. Carney et al., 1991, J. Tumor Marker Oncol., 6(2):53-72). The
primary ECD of EGFR is 110 kDa and is referred to as p110. Smaller circulating fragments of EGFR have also been
reported. (A.J. Baron et al., 1999, Cancer Epidemiology, Biomarkers and Prevention, 8:129-137). patients. The shed
ECD of HER-2/neu has been shown to be elevated in cancer patient serum (e.g., W.P. Carney et al., 1991, J. Tumor
Marker Oncol., 6(2):53-72). Elevations in EGFR have mainly been documented at the tissue level, based on the analysis
of the full length EGFR, p170. Increased EGFR ECD levels have been reported in the sera of cervical cancer patients.
(M.-J. Oh et al., 2000, Clin. Cancer Res., 6:4760-4763).

[0011] Because both EGFR and HER-2/neu are expressed in at least 20-40% of women with breast, ovarian and
cervical cancers, as well as in a wide variety of other cancers affecting both genders, it is a problem in the art to be able
to accurately and sensitively identify, screen and monitor those individuals who are likely to respond, and who are
responding to, or benefiting from, anti-EGFR therapy and/or anti-HER-2/neu therapy, conventional anti-cancer or anti-
neoplastic treatments or therapies, or combination therapies, where applicable.

[0012] The present invention solves such a problem by providing a sensitive and reliable method, particularly an
immunoassay method, to determine changed levels, particularly, decreased levels, of EGFR ECD in body fluid samples
of cancer patients relative to those of normal individuals. Methods are also provided in which levels of EGFR ECD are
determined in conjunction with the levels of other analytes, in particular, HER-2/neu, to diagnose and/or prognose disease
progression and survival in cancer patients. In addition, the present invention is advantageous in that it is employed to
monitor cancer patients undergoing cancer or anti-neoplastic treatments and therapies for cancers associated with
overexpression of EGFR to assist in the determination of cancer treatment progress and patient outcome during the
course of disease and/or anti-cancer therapy(ies).

SUMMARY OF THE INVENTION

[0013] The present invention provides an assay (method) according to claim 1 for the analysis of body fluid samples,
particularly, serum or plasma samples, in cancer patients to detect and measure changes in the levels of the ECD shed
from the EGFR, as well as ECD that is actively cleaved from the EGFR, and particularly, to determine whether there is
a decrease in such ECD EGFR levels in cancer patients compared to the ECD EGFR levels found in normal individuals.
[0014] In accordance with this invention, the determination of a measurable decrease in EGFR ECD levels in the
cancer patents body fluid sample compared with the EGFR ECD levels in normal controls is an indication of disease
severity, poor patient response to treatment, and/or poor patient outcome from disease. Thus, knowledge of patient
progress and/or treatment efficacy, or lack thereof, is provided by the practice of the method of this invention. This
information is available to the medical community, the physician and the patient to assist in making informed decisions
concerning a patient’s cancer treatment and the consequences of treatment and disease during the course of the disease
and/or treatment or therapy for the disease.

[0015] A particular aspect of the present invention provides a monitoring method in which serum levels of the ECD of
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EGFR in breast cancer patients are monitored during the course of cancer or anti-neoplastic treatment, and also pref-
erably, prior to and at the start of treatment. The determination of a decrease in the serum levels of EGFR ECD in the
breast cancer patient compared to the levels of EGFR ECD in normal individuals without cancer allows the following
evaluation related to patient progression and/or outcome: (i) a more severe stage or grade of the cancer; (ii) shorter
time to disease progression, and/or (iii) lack of a positive, i.e., effective, response by the patient to the cancer treatment.
[0016] Another aspect of the present invention provides a monitoring method in which levels of the EGFR ECD in a
body fluid sample of patients having a cancer or neoplastic disease, for example, of the colon, bladder, prostate, breast
(mammary), or lung, are monitored during the course of cancer or anti-neoplastic treatment, and preferably prior to, or
just at, the start of treatment. The determination of a decrease in the sample levels of the EGFR ECD analyte in the
cancer patient compared to the normal levels of EGFR ECD allows the practitioner to be able to evaluate the patient’s
disease progression and/or outcome of disease. For example, based on the monitoring of a patient’'s EGFR ECD analyte
levels over time relative to normal levels of this analyte, as well as to the patient’s own prior-determined levels, a
determination can be made as to whether a treatment regimen should be changed, i.e., to be more aggressive or less
aggressive; to determine if the patient is responding favorably to his or her treatment; and/or to determine disease status,
such as advanced stage or phase of the cancer, or aremission, reduction or regression of the cancer or neoplastic disease.
[0017] A further aspect of the present invention provides in vitro assays for cancer patient monitoring to assess the
course of a cancer patient’s disease and/or patient response to cancer treatment or therapy using body fluid samples
to measure and determine a decrease in the levels of EGFR ECD in the body fluid sample compared with a normal
range level of EGFR ECD in healthy individuals as controls. In accordance with particular embodiments, the monitoring
involves patients having metastatic breast cancer, or other types of cancers, whereby the severity of the grade or stage
of the cancer is correlated with the percent decrease in EGFR ECD levels in the patient's sample compared with the
EGFR ECD levels in normal controls.

[0018] Yet another aspect of this invention provides a normal range of EGFR ECD in the sera of healthy male and
female individuals for use in comparing the EGFR ECD levels in the sera of patients undergoing testing according to
the present methods.

[0019] Another aspect of the present invention provides according to claim 31 assays and methods for breast cancer
patient testing and monitoring, and more particularly, metastatic breast cancer patient testing and monitoring, to assess
the course and outcome of the cancer patient’s disease, and/or patient response to cancer treatment or therapy. The
assays and methods employ body fluid samples to measure and determine a decrease in the levels of EGFR ECD in
combination with an increase in the levels of HER-2/neu (> 15ng/ml), preferably HER-2/neu ECD, in the body fluid
sample compared with the normal range levels of EGFR ECD and HER-2/neu in normal individuals as controls. The
analysis of EGFR and HER-2/neu levels, In combination, provides new medical and clinical insight about a cancer
patient’s response, treatment, prognosis, course of disease and survival outcome that can enhance diagnostic and
prognostic assessments of the patient.

[0020] In accordance with a related particular embodiment, the assay and method involve patients having breast
cancer, especially metastatic breast cancer, in which the finding of a combination of elevated serum HER-2/neu levels,
preferably, HER-2/neu ECD levels, and decreased EGFR ECD levels in the patient's sample was indicative of a shorter
time to progression and shorter overall survival time compared with women having breast cancer who had one or more
of the following characteristics: a) normal EGFR levels (e.g., 45-78 ng/ml) and normal HER-2/neu ECD levels (e.g., <15
ng/ml); b) normal EGFR levels and elevated HER-2/neu levels (e.g., 215 ng/ml); and/or c) decreased EGFR levels, but
normal HER-2/neu levels. This aspect of the present invention is particularly advantageous, as it allows the physician
to more effectively select the best treatments, as well as to utilize more aggressive treatments and therapy regimens,
for women whose levels of the EGFR oncoprotein is reduced and whose levels of the HER-2/neu oncoprotein is elevated
to counteract their poor prognosis and overall survival time relative to control individuals.

[0021] Another aspect of this invention provides a normal value for HER-2/neu levels in an individual's serum sample,
preferably, a female individual, for use in comparing the HER-2/neu ECD levels in the sera of patients undergoing testing
according to the present methods. In accordance with these methods, a normal HER-2/neu level is defined as less than
15 ng/ml, while an elevated level is defined as greater than or equal to 15 ng/ml.

[0022] Further aspects, features and advantages of the present invention will be better appreciated upon a reading
of the detailed description of the invention when considered in connection with the accompanying figures/drawings.

BRIEF DESCRIPTION OF THE FIGURES

[0023] FIGS. 1A and 1B illustrate the change in serum EGFR ECD levels compared to the levels of serum EGFR
ECD in normalindividuals as determined following the practice of the method according to the presentinvention employing
samples from cancer patients having cancer of the lung, bladder, prostate, ovary, breast and colon. FIG. 1A shows the
change in EGFR ECD in the sera of cancer patients as an increase or decrease compared to the EGFR ECD levels in
normal controls. FIG. 1B presents the percent change in serum EGFR ECD levels of cancer patients compared to normal
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serum levels of EGFR ECD, where the normal range for EGFR ECD is 45-78 ng/ml. For lung cancer patients’ EGFR
ECD levels, the percent increase was 0%, and the percent decrease was 42%; for bladder cancer patients’ EGFR ECD
levels, the percent increase was 0%, and the percent decrease was 56%; for prostate cancer patients’ EGFR ECD
levels, the percentincrease was 7%, and the percent decrease was 44%; for ovarian cancer patients’ EGFR ECD levels,
the percent increase was 0%, and the percent decrease was 48%; for breast cancer patients’ EGFR ECD levels (stage
IV breast cancer), the percent increase was 2%, and the percent decrease was 32%; and for colon cancer patients’
EGFR ECD levels, the percent increase was 0%, and the percent decrease was 67%.

[0024] FIG. 2 illustrates the mean serum EGFR ECD values (in ng/ml) as determined in normal male sera and in
normal female sera. (Table 1).

[0025] FIG. 3 illustrates the results of the determination of EGFR ECD levels in serum or plasma of patients having
ovarian cancer. As depicted, as the stage of ovarian cancer increased, so did the percentage of serum samples which
showed decreased EGFR levels, thereby reflecting a correlation of increased stage of ovarian cancer with a decrease
in serum EGFR ECD levels in the patient.

[0026] FIG. 4 depicts the time to progression of disease, based upon an assessment of the combination of serum
EGFR and HER-2/neu levels in the sera of women with breast cancer. FIG. 4 illustrates the probability of progression
from the start of cancer therapy versus time (days) based upon the analysis of pre-treatment serum samples from 265
women having breast cancer, in which the following combinations of oncoprotein analyte levels were determined and
compared:

a) normal EGFR levels / normal HER-2/neu levels (<15 ng/ml);

b) low EGFR levels / normal HER-2/neu levels (<15 ng/ml);

c) elevated HER-2/neu levels (=15 ng/ml) / normal EGFR levels; and
d) elevated HER-2/neu levels (=15 ng/ml) / low EGFR levels.

For a) versus b) above, p = 0.45; for c¢) versus d) above, p = 0.01. As can be observed from the results, the time to
progression is determined to be about 6 months for those patients having elevated HER-2/neu serum levels combined
with low EGFR serum levels, versus (i) over about 1.5 years for patients having elevated HER-2/neu levels combined
with normal EGFR levels, or low EGFR levels combined with normal HER-2/neu levels; and (ii) over about 3.5 years for
patients having normal EGFR levels and normal HER-2/neu levels.

[0027] FIG.5 depicts the overall survival time for breast cancer patients, based upon an assessment of the combination
of serum EGFR and HER-2/neu levels in the sera of women with breast cancer. FIG. 5 illustrates the probability of
survival from the start of cancer therapy versus time (days) based upon the analysis of serum samples (n = 23) from
women having breast cancer, in which the following combinations of oncoprotein analyte levels were determined and
compared:

a) normal EGFR levels / normal HER-2/neu levels (<15 ng/ml);

b) low EGFR levels / normal HER-2/neu levels (<15 ng/ml);

c) elevated HER-2/neu levels (=15 ng/ml) / normal EGFR levels; and
d) elevated HER-2/neu levels (=15 ng/ml) / low EGFR levels.

For a) versus b) above, p = 0.06; for b) versus d), p = 0.03; and for c) versus d), p = 0.18. As can be observed from the
results, the overall survival time is about 2.5 years for those patients having elevated HER-2/neu serum levels combined
with low EGFR serum levels. The overall survival time for patients having elevated HER-2/neu levels combined with
normal EGFR levels is slightly less than about 3 years. For those patients having low EGFR levels combined with normal
HER-2/neu levels, the overall survival time is nearly 3.5 years, while the overall survival time for patients having normal
EGFR levels and normal HER-2/neu levels is over 4 years.

DETAILED DESCRIPTION OF THE INVENTION

[0028] The present invention relates to an accurate and sensitive determination of whether cancer patients have
decreased levels of the extracellular domain or ectodomain (ECD) of EGFR relative or compared to the levels of this
analyte in normal individuals. The determination of lower or decreased levels of the EGFR ECD analyte in a body fluid
sample of a cancer patient comprises a method or assay especially for use to screen over time, or monitor, cancer
patients undergoing cancer therapies, including anti-EGFR therapies, such as those described herein, to assess one
or more of the following parameters: therapeutic efficacy, patient response, patient status, progress of therapy and the
clinical course and/or outcome of the cancer or neoplastic disease. The present methods also encompass a method of
determining or assessing patient outcome or disease severity, based on the determination of decreased levels of the
EGFR ECD analyte in cancer patients compared to the levels of these analytes in normal individuals.
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[0029] The present invention encompasses the use of the described in vitro analysis methods to assess patients
having a variety of types of cancers, tumors, or neoplasms. Non-limiting examples of cancers, tumors, and neoplastic
diseases embraced by this invention include solid tumor cancers, and cancers of the lung; breast (mammary); prostate;
gynecological cancers, such as those of the cervix, ovary, vulva, vagina and endometrium; urinary tract cancers, such
as those of the bladder; cancers of the pancreas; esophagus; head and neck; kidney; liver; stomach (gastric); and colon.
[0030] This invention further embodies the ability to monitor or examine the progression of a given cancer over the
course of analysis or treatment as described herein. For example, the performance of the method of this invention
provides a determination of a correlation between decreased EGFR ECD levels compared to normal EGFR ECD levels
(i.e., a comparison with a normal range, a normal value, or a normal cutoff value), and stage or grade of a cancer, such
as breast cancer, ovarian cancer, and prostate cancer. In addition, for metastatic breast cancer, the invention allows a
determination of clinical benefit, time to progression (TTP), and length of survival time based upon the findings of
decreased levels of EGFR ECD compared to the levels of this analyte in normal individuals, preferably in serum samples.
[0031] In accordance with this invention, the analysis preferably involves a body fluid sample, or a tissue sample,
taken from a mammal, preferably a human, more preferably a cancer patient. It is to be understood that body fluid or
tissue samples from other mammals, e.g., non-human primates, and other large and small animals, are able to be
monitored by the methods as described herein. Suitable body fluids include, but are not limited to, pleural fluid samples,
pulmonary or bronchial lavage fluid samples, synovial fluid samples, peritoneal fluid samples, bone marrow aspirate
samples, lymph, cerebrospinal fluid, ascites fluid samples, amniotic fluid samples, sputum samples, bladder washes,
semen, urine, saliva, tears, blood, and its components serum and plasma, and the like. Serum is a preferred body fluid
sample, as it allows for real-time assessment of the EGFR status of a cancer patient, allows for repeated testing for
patient monitoring and can be performed in a standardized and quantitative manner. Suitable tissue samples include
various types of tumor or cancer tissue, or organ tissue, such as those taken at biopsy.

[0032] In another of its embodiments, the present invention encompasses assays and methods for cancer patient
testing and monitoring, particularly breast cancer patient testing and monitoring, and more particularly, metastatic breast
cancer testing and monitoring, to assess the course and outcome of the cancer patient’s disease, and/or patient response
to cancer treatment or therapy by measuring two analytes in combination. More specifically, the assays and methods
employ a patient’s body fluid sample to measure and determine, in combination, a decrease in the levels of EGFR ECD
and an increase in the levels of HER-2/neu, preferably, HER-2/neu ECD, in the body fluid sample compared with the
normal level values of EGFR and HER-2/neu ECD in individuals used as controls.

[0033] The interactions between members of the EGFR superfamily provide a basis for the assessment of the levels
of two of receptor proteins in combination in accordance with the present invention. Currently, the EGFR superfamily
includes four members, namely, EGFR, HER-2/neu, HER-3 and HER-4. For their activation, these proteins combine to
form a complex of two receptors. For example, the complexes can be either homodimers (e.g., HER-2/neu and HER-
2/neu; EGFR and EGFR) or heterodimers (e.g., EGFR and HER-2/neu). Newly provided by the present invention is a
diagnostic and prognostic tool for determining clinical outcome comprising an evaluation of HER-2/neu and EGFR levels,
in combination, to assist the medical practitioner and the patient in targeting certain therapies for patient treatment, and
for selecting the types of treatments that should be used. The invention further provides measurable parameters on
which the clinician can rely in determining whether to embark on, continue, or modify a course of treatment and therapy
for a patient.

[0034] Inaccordance with a related particular embodiment, the present invention encompasses an assay and method
involving patients having cancer, particularly breast cancer, more particularly metastatic breast cancer, in which the
finding of a combination of elevated serum HER-2/neu levels (e.g., greater than the normal level of <15 ng/ml) and
decreased EGFR ECD levels (e.g., less than the normal range of 45-78 ng/ml) in the patient's sample was indicative of
a shorter time to progression and shorter overall survival time compared with women having breast cancer who had one
or more of the following characteristics:

a) normal EGFR levels (e.g., 45-78 ng/ml) and normal HER-2/neu ECD levels (e.g., <15 ng/ml);
b) normal EGFR levels and elevated HER-2/neu levels (=15 ng/ml); and/or
c¢) decreased EGFR levels, but normal HER-2/neu levels.

[0035] The embodiment encompassing the combined analysis of both EGFR and HER-2/neu ECD levels in patients
is particularly valuable and informative, as it allows the physician to more effectively select the best treatments, as well
as to utilize more aggressive treatments and therapy regimens, for women whose levels of the EGFR oncoprotein is
reduced and whose levels of the HER-2/neu oncoprotein is elevated relative to control individuals. More aggressive
treatment, or combination treatments and regimens, can serve to counteract poor patient prognosis and overall survival
time. As described in Example 5, patients having elevated serum HER-2/neu and low serum EGFR levels could benefit
from combined EGFR- and HER-2/neu-directed therapies, while patients having normal HER-2/neu serum levels and
low EGFR levels could benefit from EGFR-directed therapy alone.
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[0036] In addition, the methods of this invention are beneficial in that they can assist clinicians, medical personnel
and practitioners in subdividing breast cancer patients into high risk and low risk populations. Those patients who have
EGFR levels below the cutoff normal range of about 45-78 ng/ml and HER-2/neu levels above <15 ng/ml can be deter-
mined to be the patients with the shortest time to progression and the shortest overall survival. Armed with this information,
the medical practitioner can choose to provide certain types of treatment and/or more aggressive therapy and/or treatment
to the patient who is in a high risk category.

[0037] In a further embodiment, a normal range of HER-2/neu levels in the sera of individuals, preferably females, is
afforded by this invention for use in comparing the HER-2/neu ECD levels in the sera of patients undergoing testing,
diagnosis, and/or monitoring according to the present methods. The normal range of HER-2/neu in sera is less than
about 15 ng/ml (<15 ng/ml).

[0038] In amost preferred embodiment, this invention relates to the testing and analysis of serum levels of EGFR and
HER-2/neu oncoproteins in women with metastatic breast cancer to obtain clinically useful information based upon the
levels of these oncoproteins, when examined in conjunction with one another. A finding of decreased EGFR levels,
wherein decreased refers to levels that are less than the control range of about 45-78 ng/ml, combined with elevated
HER-2/neu levels, wherein elevated refers to levels that are greater than the control value of about <15 ng/ml, alerts
the clinician that these patients have a shorter time to progression of their cancer, and/or a shorter overall survival time.
The values obtained from the patients’ samples were compared (i) with values from women having both normal EGFR
(45-78 ng/ml) and normal HER-2/neu (<15 ng/ml) levels; (ii) with values from women having normal EGFR levels, but
elevated HER-2/neu levels; and (iii) with values from women having decreased EGFR levels, but normal HER-2/neu
levels.

[0039] According to this invention, the ECD from EGFR can be measured in the body fluid sample, e.g., serum or
plasma, using assays that detect the extracellular domain of EGFR, for example, radioisotopic immunoassays or non-
isotopic immunoassays, e.g., fluorescent immunoassays, enzymatic immunoassays, such as an enzyme linked immu-
noassay (ELISA), as are commercially available, known and practiced in the art. (See, e.g., U.S. Patent Nos. 5,344,760
and 5,674,753 to J. Harvey et al.; EGF-R ELISA (CN Biosciences, Boston, MA); and EGFr Microtiter ELISA (Bayer
Diagnostics/Oncogene Science, Cambridge, MA).

[0040] In addition, HER-2/neu (or HER-2/neu ECD) can be measured in the body fluid sample, e.g., serum or plasma,
using assays that detect HER-2/neu, and/or the extracellular domain of HER-2/neu, for example, radioisotopic immu-
noassays or non-isotopic immunoassays, e.g., fluorescent immunoassays, enzymatic immunoassays, such as an en-
zyme linked immunoassay (ELISA), as are commercially available, known and practiced in the art. (See, e.g., U.S.
Patent No. 5,401,638 and EP 0494135 relating to detection of the p105 domain of HER-2/neu, and U.S. Patent No.
5,604,107, EP 0412116 and Canadian patent 2,026,250-8 relating to the detection and quantification of the full length
p185 protein; HER-2/neu ELISA (CN Biosciences, Boston, MA); and HER-2/neu Microtiter ELISA (Bayer Diagnostics/
Oncogene Science, Cambridge, MA).

[0041] By way of example, other means for determining and measuring EGFR ECD levels, as well as HER-2/neu
levels, in a sample include affinity chromatography, ligand binding assays and lectin binding assays. Immunoassays,
especially non-radioisotopic immunoassays, are preferred. Normal range and normal mean values can be determined
for the assay being carried out based on normal (healthy) population samples, as is known and practiced in the art.
[0042] Antibodies directed against the EGFR protein, the HER-2/neu protein, or antigenic or immunogenic epitopes
thereof, particularly the ECDs of these receptor proteins, can be, for example, polyclonal or monoclonal antibodies.
Antibodies suitable for use in the assays of this invention also include chimeric, single chain, and humanized antibodies,
as well as Fab, F(ab’),, or Fv fragments, or the product of a phage display library, e.g., an Fab expression library. Various
procedures known in the art may be used for the production of such antibodies and antibody fragments. Examples of
phage display methods that can be used to make antibodies for use in the present invention include those disclosed in
Brinkman et al., 1995, J. Immunol. Methods, 182:41-50; Ames et al., 1995, J. Immunol. Methods, 184:177-186; Kettle-
borough et al., 1994, Eur. J. Immunol., 24:952-958; Persic et al., 1997, Gene, 187:9-18; Burton et al., 1994, Advances
in Immunology, 57:191-280; and in U.S. Patent Nos. 5,698,426; 5,223,409; 5,403,484, 5,580,717, 5,427,908; 5,750,753,;
5,821,047; 5,571,698; 5,427,908; 5,516,637; 5,780,225; 5,658,727; 5,733,743 and 5,969,108.

[0043] Antibodies generated against the EGFR ECD, the HER-2/neu ECD, or the complete proteins, can be obtained
by direct injection of an immunogenic EGFR or HER-2/neu preparation into an animal, or by administering all, or the
ECD portion, ofthe EGFR or the HER-2/neu polypeptides to an animal, preferably a nonhuman animal. For the preparation
of monoclonal antibodies, any technique which provides antibodies produced by continuous cell line cultures can be
used. Examples include the hybridoma technique (Kohler and Milstein, 1975, Nature, 256:495-497; Harlow et al.,
Antibodies : A Laboratory Manual, (Cold Spring Harbor Laboratory Press, 2nd Ed. 1988; and Hammerling, et al., In:
Monoclonal Antibodies and T-Cell Hybridomas, Elsevier, N. Y., pages 563-681, 1981), the trioma technique, the human
B-cell hybridoma technique (Kozbor et al., 1983, Immunol. Today, 4:72), and the EBV-hybridoma technique to produce
human monoclonal antibodies (Cole et al., 1985. In: Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp.
77-96). Techniques described for the production of single chain antibodies (U.S. Patent No. 4,946,778) can be adapted
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to produce single chain antibodies to the EGFR ECD. Also, transgenic mice may be used to express humanized antibodies
to immunogenic EGFR ECD, or the HER-2/neu ECD.

[0044] Methods for producing and screening for anti-EGFR ECD-specific antibodies or anti-HER-2/neu ECD-specific
antibodies using hybridoma technology are routine and well known in the art. In a nonlimiting example, mice can be
immunized with an immunogen, i.e., EGFR ECD polypeptide or peptide thereof, HER-2/neu ECD polypeptide or peptide
thereof, or with a cell expressing these polypeptides or peptides. Once an immune response is detected, e.g., antibodies
specific for the antigen are detected in the sera of immunized mice, the spleen is harvested and splenocytes are isolated.
The splenocytes are then fused by well known techniques to any suitable myeloma cells, for example cells from cell line
SP2/0 or P3X63-AG8.653 available from the ATCC. Hybridomas are selected and cloned by limiting dilution techniques.
The hybridoma clones are then assayed by methods known in the art to determine and select those cells that secrete
antibodies capable of binding to a polypeptide of the invention. Ascites fluid, which generally contains high levels of
antibodies, can be generated by injecting mice with positive hybridoma clones.

[0045] EGFR polypeptides or HER-2/neu polypeptides comprising one or more immunogenic ECD epitopes which
elicit an antibody response can be introduced together with a carrier protein, such as an albumin, to a host animal (such
as rabbit, mouse, rat, sheep, or goat). Alternatively, if the polypeptide is of sufficient length (e.g., at least about 25 amino
acids), the polypeptide can be presented without a carrier. However, immunogenic epitopes comprising as few as 5 to
10 amino acids have been shown to be sufficient to raise antibodies capable of binding to, at the very least, linear
epitopes in a denatured polypeptide (e.g., in Western blotting).

[0046] ECD epitope-bearing EGFR protein or HER-2/neu protein or peptides thereof, can be used to induce antibodies
according to methods well known in the art including, but not limited to, in vivo immunization, in vitro immunization, and
phage display methods. See, e. g., Sutcliffe et al., 1983, Science, 219:660-666; Wilson et al., 1984. Cell, 37:767-778;
and Bittle et al., 1985, J. Gen. Virol., 66:2347-2354). If in vivo immunization is used, animals can be immunized with
free peptide; however, the anti-peptide antibody titer may be boosted by coupling the peptide to a macromolecular
carrier, such as keyhole limpet hemacyanin (KLH), or tetanus toxoid (TT). For instance, peptides containing cysteine
residues can be coupled to a carrier using a linker such as maleimidobenzoyl-N-hydroxysuccinimide ester (MBS), while
other peptides may be coupled to carriers using a more general linking agent, such as glutaraldehyde.

[0047] Antibodies specific for the ECD of EGFR or of HER-2/neu can be produced by any method known in the art
for the synthesis of antibodies, in particular, by chemical synthesis, by intracellular immunization (i. e., intrabody tech-
nology), or by recombinant expression techniques. Methods of producing antibodies include, but are not limited to,
hybridoma technology, EBV transformation, as well as through the use recombinant DNA technology. Recombinant
expression of an antibody, or a fragment, derivative, variant or analog thereof, (e.g., a heavy or light chain of an anti-
EGFR ECD antibody, or of an anti-HER-2/neu ECD antibody), requires construction of an expression vector containing
a polynucleotide that encodes the antibody. Once a polynucleotide encoding an antibody molecule or a heavy or light
chain of an antibody, or portion thereof (preferably containing the heavy or light chain variable domain) has been obtained,
the vector for the production of the antibody molecule can be produced by recombinant DNA technology using techniques
well known in the art. In vitro recombinant DNA techniques, synthetic techniques, and in vivo genetic recombination
methods, which are well known to those skilled in the art, can be used to construct expression vectors containing antibody
coding sequences and appropriate transcriptional and translational control signals. Such vectors can include the nucle-
otide sequence encoding the constant region of the antibody molecule (see, e.g., PCT Publication WO 86/05807; PCT
Publication WO 89/01036; and U.S. Patent No. 5,122,464) and the variable region of the antibody cloned into such a
vector for expression of the entire heavy or light chain.

[0048] The expression vector is then introduced into a host cell by conventional techniques and the transfected cells
are cultured by conventional techniques to produce an anti-EGFR-ECD antibody or an anti-HER-2/neu ECD antibody.
A variety of host expression vector systems can be utilized to express the antibody molecules. Such expression systems
represent vehicles by which the coding sequences of interest can be expressed, their encoded products produced and
subsequently purified. These systems also represent cells which can, when transformed or transfected with the appro-
priate nucleotide coding sequences, express an antibody molecule of the invention in situ. Cell expression systems
include, but are not limited, to microorganisms such as bacteria (e. g., E. coli, B. subtilis) transformed with recombinant
bacteriophage DNA, plasmid DNA or cosmid DNA expression vectors containing antibody coding sequences; yeast
(e.g., Saccharomyces or Pichia) transformed with recombinant yeast expression vectors containing antibody coding
sequences; insect cell systems infected with recombinant virus expression vectors (e.g., baculovirus) containing antibody
coding sequences; plant cell systems infected with recombinant virus expression vectors (e.g., caulifliower mosaic virus
(CaMV) or tobacco mosaic virus (TMV)), transformed with recombinant plasmid expression vectors (e.g., Ti plasmid)
containing antibody coding sequences; or mammalian cell systems (e.g., COS, CHO, BHK, 293, 3T3, NSO cells) har-
boring recombinant expression constructs containing promoters derived from the genome of mammalian cells (e.g.,
metallothionein promoter) or from mammalian viruses (e.g., the adenovirus late promoter; the vaccinia virus 7.5K pro-
moter). Preferably, bacterial cells such as E. coli, and more preferably, eukaryotic cells, especially for the expression of
whole recombinant antibody molecules, are used for the expression of a recombinant antibody molecule. For example,
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mammalian cells such as Chinese hamster ovary (CHO) cells, in conjunction with a vector such as the major intermediate
early gene promoter element from human cytomegalovirus, is an effective expression system for antibody production
(Foecking et al., 1986, Gene, 45:101; Cockett et al., 1990, BioTechnology, 8:2).

[0049] Once an anti-EGFR ECD or an anti-HER-2/neu antibody has been produced by an animal, chemically synthe-
sized, or recombinantly expressed, it can be purified by any method known in the art for the purification of an immu-
noglobulin or polypeptide molecule, for example, by chromatography (e.g., ion exchange, affinity, particularly by affinity
for the specific antigen, Protein A, and sizing column chromatography), centrifugation, differential solubility, or by any
other standard technique for the purification of proteins.

[0050] Typically, an ELISA assay initially involves preparing an antibody specific to the EGFR or the HER-2/neu ECD,
preferably a monoclonal antibody. In addition, a reporter antibody is used. In some ELISA protocols, the reporter antibody
recognizes and binds to the anti-EGFR ECD-specific monoclonal antibody, or to the anti-HER-2/neu ECD-specific mon-
oclonal antibody. To the reporter antibody is attached a detectable reagent such as a radioactive isotope, a fluorescent
moiety, achemiluminescent moiety, or, inan ELISA, an enzyme, such as horseradish peroxidase or alkaline phosphatase.
[0051] As is appreciated by those skilled in the art, ELISAs can be performed in a number of assay formats. In one
ELISA format, a host sample, e.g., a patient body fluid sample, is incubated on a solid support, e.g., the wells of a
microtiter plate, or a polystyrene dish, to which the proteins in the sample can bind. Any free protein binding sites on the
dish are then blocked by incubating with a non-specific protein such as bovine serum albumin. The monoclonal antibody
is then added to the solid support, e.g., the wells or the dish, and allowed to incubate. During the incubation time, the
monoclonal antibodies attach to any EGFR ECD or HER-2/neu ECD polypeptides that have attached to the polystyrene
dish.

[0052] All unbound monoclonal antibody is washed away using an appropriate buffer solution. The reporter antibody,
e.g., linked to horseradish peroxidase, is added to the support, thereby resulting in the binding of the reporter antibody
to any monoclonal antibody which has bound to EGFR ECD or HER-2/neu ECD present in the sample. Unattached
reporter antibody is then washed away. Peroxidase substrate is added to the support and the amount of color developed
in a given time period provides a measurement of the amount of EGFR ECD or HER-2/neu ECD that is present in a
given volume of patient sample when compared to a standard curve.

[0053] In another ELISA format, as described further below and exemplified herein, antibody specific for a particular
analyte is attached to the solid support, i.e., the wells of a microtiter plate or a polystyrene dish, and a sample containing
analyte is added to the substrate. Detectable reporter antibodies, which bind to the analyte that has bound to the capture
antibodies on the support, are then added, after the appropriate incubations and washings, and analyte-antibody com-
plexes are detected and quantified.

[0054] In a preferred embodiment, the present invention involves a sandwich type ELISA immunoassay typically
performed using microtiter plates. A capture antibody, that can be polyclonal or monoclonal, preferably a monoclonal
antibody, that specifically recognizes an epitope in the extracellular portion of EGFR or HER-2/neu is used, along with
a labeled detector antibody, e.g., an alkaline phosphatase-labeled antibody, or a horse radish peroxidase-labeled anti-
body, preferably a monoclonal antibody. The detector antibody also specifically recognizes an epitope on the extracellular
protein domain of EGFR, or HER-2/neu. Preferably, the capture antibody does not inhibit EGF binding, and does not
cross-react with erbB-2 oncoprotein or human blood group A antigen. Preferably also, the capture antibody does not
inhibit binding to HER-2/neu or HER-2/neu ECD. The production of both polyclonal and monoclonal antibodies, particularly
monoclonal antibodies that are specific for the ECD of EGFR, or the ECD of HER-2/neu, is performed using techniques
and protocols that are conventionally known and practiced in the art, such as described, for example, in the patents to
J. Harvey et al., supra.

[0055] Ina particular embodiment according to this invention, a capture anti-EGFR ECD antibody of the assay method,
or a capture anti-HER-2/neu antibody, is immobilized on the interior surface of the wells of the microtiter plate. (see,
e.g., Examples 1A and 1B and Example 2). To perform the assay, an appropriate volume of sample is incubated in the
wells to allow binding of the antigen by the capture antibody. The immobilized antigen is then exposed to the labeled
detector antibody. Addition of substrate to the wells, if the detectable label is alkaline phosphatase, for example, allows
the catalysis of a chromogen, i.e., para-nitrophenylphosphate (pNPP), if the label is alkaline phosphatase, into a colored
product. The intensity of the colored product is proportional to the amount of EGFR that is bound to the microtiter plate.
[0056] Standards are used to allow accurate quantitative determinations of EGFR ECD or HER-2/neu (or HER-2/neu
ECD) in the samples undergoing analysis. A microtiter plate reader simultaneously measures the absorbance of the
colored product in the standard and the sample wells. Correlating the absorbance values of samples with the standards
run in parallel in the assay allows the determination of the levels of EGFR ECD or HER-2/neu ECD in the sample.
Samples are assigned a quantitative value of EGFR ECD in nanograms per milliliter (ng/ml) of serum, plasma, other
body fluid, or cell culture fluid.

[0057] For the embodiment in which EGFR ECD levels are specifically analyzed or assessed in combination with
HER-2/neu levels, antibodies directed against HER-2/neu are used for HER-2/neu detection and measurement. In
addition, immunoassays for the determination of HER-2/neu in samples, preferably serum samples, are employed.
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(Example 1B).

[0058] According to the present invention, a method is provided that permits the identification and/or monitoring of
patients who will benefit from both traditional and non-traditional treatments and therapies for a variety of cancers,
particularly those cancers or neoplasms associated with the overexpression of EGFR. The present invention thus em-
braces testing, screening and monitoring of patients undergoing anti-cancer or anti-neoplastic treatments and therapies,
such as those involving small molecule inhibitors of EGFR, anti-EGFR antibody-based immunotherapies, used alone,
in combination with each other, and/or in combination with anti-cancer drugs, anti-neoplastic agents, chemotherapeutics,
radiation, and/or surgery, to treat cancer patients.

[0059] Also according to the present invention, the combined testing and monitoring of EGFR levels and HER-2/neu
levels, particularly the ECD of these receptor proteins, in a cancer patient sample, and the assessment of a concomitant
decrease in the levels of EGFR and elevation in the levels of HER-2/neu in the samples, provide a valuable tool for the
physician or clinician to quickly determine that aggressive forms of treatments, including both traditional and non-tradi-
tional treatments and therapies, should be used to fight the cancer. This combined analysis is especially applicable to
breast cancer and metastatic breast cancer patients, as the finding of EGFR level decreases and HER-2/neu level
increases in the sera of these types of patients, relative to control values, is indicative of a shorter time to progression
and a shorter overall survival time. Armed with this information, the treatment provider or facility can choose to administer
one or more treatments or treatment regimens swiftly and aggressively in an attempt to counteract the disease. Thus,
testing, screening and monitoring of patients undergoing anti-cancer or anti-neoplastic treatments and therapies, such
as those involving small molecule inhibitors of EGFR and/or HER-2/neu, anti-EGFR and/or anti-HER-2/neu antibody-
based immunotherapies, used alone, in combination with each other, and/or in combination with other anti-cancer drugs,
anti-neoplastic agents, chemotherapeutics, radiation, and/or surgery, to treat cancer patients, are all part of the embod-
iment in which both EGFR and HER-2/neu values are co-determined in patient samples.

[0060] Itisto be understood that decreases in EGFR levels and elevations in HER-2/neu levels are typically determined
by comparison to controls. For example, a decreased EGFR level is one which is less than the normal control range of
EGFR, i.e., 45-78 ng/ml. Similarly, an increased HER-2/neu level is one which is greater than normal HER-2/neu levels
of <15 ng/ml. In particular, shorter time to progression and shorter overall survival were found in women with metastatic
breast cancer who had decreased EGFR levels (less than control range) and elevated HER-2/neu levels, compared
with one or more controls comprising women who had (a) normal EGFR levels (45-78 ng/ml) and normal HER-2/neu
levels (<15 ng/ml); (b) normal EGFR levels, but elevated HER-2/neu levels; or (c) decreased EGFR levels, but normal
HER-2/neu levels.

[0061] An advantage of the present invention is the ability to identify and monitor, or screen over time, those patients
who can benefit from one, or several, of the available therapies, and preferably, to monitor patients receiving one or a
combination of therapies over time; to determine how the patient is faring from the treatment(s); to determine if a change,
alteration, or cessation of treatment is warranted; to determine if the patient’s disease has been reduced, ameliorated,
orlessened; and to determine if the patient’s disease state or stage has advanced so as to become metastatic or invasive.
The cancer treatments embraced herein also include surgeries to remove or reduce in size a tumor, or tumor burden,
in a patient. Accordingly, the methods of the invention are useful to monitor patient progress and disease status post-
surgery.

[0062] The identification of the correct patients for a cancer therapy by employing the methods according to this
invention can provide an increase in the efficacy of the treatment and can avoid subjecting a patient to unwanted and
life-threatening side effects of the therapy. By the same token, the ability to monitor a patient undergoing a course of
therapy using the method of the present invention can determine whether a patient is adequately responding to therapy
over time, to determine if dosage or amount or mode of delivery should be altered or adjusted, and to ascertain if a
patient is improving during therapy, is regressing or is entering a more severe or advanced stage of disease, including
invasion or metastasis.

[0063] A method of monitoring according to this invention reflects the serial, or sequential, testing or analysis of a
cancer patient by testing or analyzing the patient’s body fluid sample over a period of time, such as during the course
of treatment or therapy, or during the course of the patient’s disease. For example, in serial testing, samples, e.g., blood
or plasma, are taken from the same patient at different times for the purpose of observing, checking, or examining the
levels of EGFR ECD in the patient by measuring the levels of this analyte during the course of treatment, and/or during
the course of the disease, according to the method of the invention. Such serial testing can also include the assessment,
e.g., repeated or serial testing, of EGFR and HER-2/neu levels in combination, as has been described above.

[0064] Similarly, a patient can be screened over time to assess the levels of EGFR ECD, as well as EGFR ECD and
HER-2/neu levels in combination, in a body fluid sample for the purposes of determining the status of his or her disease
and/or the efficacy, reaction, and the patient’s response to cancer or neoplastic disease treatments or therapies that he
or she is undergoing. It will be appreciated that one or more pretreatment sample(s) is/are optimally taken from a patient
prior to and at the start of a course of treatment or therapy to assist in the analysis and evaluation of patient progress
and/or response at one or more later test points during the period of time that the patient is receiving treatment and
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undergoing clinical and medical evaluation.

[0065] In monitoring a patient's EGFR ECD levels, or the combination of EGFR ECD and HER-2/neu levels, over a
period of time, which may be days, weeks, months, and in some cases, years, or various intervals thereof, the patient’s
body fluid sample, e.g., serum or plasma, is collected at intervals, as determined by the practitioner, such as a physician
or clinician, to determine the levels of EGFR ECD, or the combination of EGFR ECD and HER-2/neu levels, in the cancer
patient compared to the levels of this analyte in normal individuals over the course or treatment or disease. For example,
patient samples can be taken and monitored every month, every two months, or combinations of one, two, or three
month intervals according to the invention. Quarterly, or more frequent patient monitoring is advisable. In addition, the
EGFR ECD levels, or a combination of EGFR ECD and HER-2/neu levels, of the cancer patient obtained over time can
be conveniently compared with each other, as well as with the EGFR ECD values, or a combination of EGFR ECD and
HER-2/neu values, of normal controls, during the monitoring period, thereby providing the patient's own EGFR ECD
values, or a combination of EGFR ECD and HER-2/neu values, as an internal, or personal, control for long-term EGFR
ECD monitoring, or long-term monitoring of EGFR ECD and HER-2/neu levels, in combination.

[0066] At the times tested, the levels of EGFR ECD found in the patient are compared with the levels of EGFR ECD
in normal individuals to determine treatment or disease progress or outcome. The patient’s later sampled EGFR ECD
levels can also be compared with his or her prior levels during the testing period. As described herein, following the
course of treatment or disease, the determination of a decrease in the EGFR ECD levels in the cancer patient over time
compared to the levels of EGFR ECD in normal individuals reflects the ability to determine disease severity, or the course
of a patient’s therapy or outcome. Similarly, in the aspect in which both EGFR ECD levels and HER-2/neu levels are
determined in combination, HER-2/neu levels are also compared with those of normal individuals, or with the levels of
other cancer patients, as described herein.

EGFR ECD Embodiments

[0067] Foravariety of cancers, e.g., lung cancer, prostate cancer, ovarian cancer, colon cancer and breast (mammary)
cancer, a decrease in the levels of EGFR ECD in the cancer patient's sample, e.g., serum, relative or compared to the
levels of this analyte determined in normal controls following performance of the method of the invention is indicative of
disease progression or a more advanced stage of the cancer. A decrease in the level of the EGFR ECD analyte in cancer
patients is determined by comparing the value obtained from analyzing cancer patient samples to the normal control
range values. In performing the method of the present invention, any value outside of the normal control range is
considered increased or decreased, depending on the value. The normal range is the normal mean (i.e., average) value
plus/minus (*) two standard deviations.

[0068] In an embodiment of this invention, in monitoring a patient over time, an increase or elevation in the levels of
a patient’'s EGFR ECD analyte from a former decreased level to a level at or near to the level of the analyte found in
normalindividuals is indicative of treatment progress or efficacy, and/or disease improvement, remission, tumor reduction
or elimination, and the like. Likewise, in all of the methods described in the embodiments of this invention, a determination
of an increase in the patient's EGFR ECD levels relative to past levels and to normal levels; or the return of a patient’s
EGFR ECD levels to, or approximately to, the levels of EGFR ECD found in normal individuals, provides a further
advantage of the methods of the invention, such that a patient’s improvement, recovery or remission, and/or treatment
progress or efficacy, is able to be ascertained following performance of the method by observing a change from decreased
to increased levels of EGFR ECD compared to normal EGFR ECD levels during a monitoring period.

[0069] Inanother embodiment, a cancer patient’'s sample is analyzed in accordance with the methods of this invention
to determine if there is a decrease in the EGFR ECD levels compared with the levels of EGFR ECD found to be a normal
range of EGFR ECD in the serum of normal, cancer-free individuals. (Table 1). According to the present invention,
normal values of EGFR ECD in serum have been determined to allow a reliable and standardized comparison between
the levels of the EGFR ECD analyte in normal controls and in cancer patients

[0070] The normal values for the EGFR ECD analyte in serum are presented in the following Table 1:
Table 1
Sample Type Number Tested | Mean Normal Valueof EGFR | Range of Normal Values of
ECD in Serum EGFR ECD in Serum*
Normal Males n=110 62 ng/ml 46-79 ng/ml
Normal Females n=111 61 ng/ml 45-78 ng/ml
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(continued)

Sample Type Number Tested | Mean Normal Valueof EGFR | Range of Normal Values of
ECD in Serum EGFR ECD in Serum*
Normal Males + Normal n=221 62 ng/ml 45-78 ng/ml
Females
*. All normal ranges and cutoff values represent the mean + two standard deviations (mean = 2 SD)

The EGFR normal, values, such as those provided in Table 1, can be expressed in femtomoles (fmole). For the EGFR
ECD, 1 ng =9.09 fm, and 1 ng/mL =9.09 fm/mL. Thus, the mean value of 61 ng/ml = 555.10 fm/mL; 62 ng/mL = 564.20
fm/mL, etc. In addition, in Table 1, 62 ng/ml constitutes the mean value of EGFR ECD in serum; 45 ng/ml is the cutoff
value for the lower limit of normal, and 78 ng/ml is the cutoff value for the upper limit of normal.

[0071] Another embodiment of the present invention encompasses a method of monitoring a cancer patient’s course
of disease, or the efficacy of a cancer patient’s treatment or therapy, in which the patient has a cancer associated with
overexpression of EGFR. Preferably, the patient has a cancer selected from cancer of the breast, colon, bladder, lung
and prostate. The patient’s treatment or therapy can involve an anti-EGFR-specific treatment or therapy, or more tradi-
tional therapies, such as hormone therapy, chemotherapeutic drug therapy, radiation, or a combination of any of the
foregoing. The method involves measuring levels of EGFR ECD in a body fluid sample of the cancer patient, preferably
a serum or plasma sample,_and determining if the levels of the EGFR ECD in the patient's sample are decreased
compared to the levels of the EGFR ECD in normal controls during the course of disease or treatment. For EGFR ECD
determinations, serum and plasma levels of this analyte are comparable. Accordingly, normal ranges for an analyte in
different body fluid sample types are preferably specific to the sample type being analyzed.

[0072] In accordance with this method, a decrease in the levels of the EGFR ECD in the cancer patient compared to
the levels of the EGFR ECD in normal controls is indicative of an increase in stage, grade, severity, advancement, or
progression of the patient’s cancer and/or a lack of efficacy or benefit of the cancer treatment or therapy provided to the
patient during a course of treatment, i.e. poor treatment or clinical outcome. As a specific example, for the purpose of
comparison of EGFR ECD in cancer patients and normal individuals in the method, the normal value of EGFR ECD is
in the range of approximately 45-78 ng/ml. Thus, the determination of a decrease in EGFR ECD level compared to this
normalrangeinacancer patientalerts the practitioner to amore serious disease stage or grade, orto alack of effectiveness
of the patient’s cancer treatment. In the practice of the present method, any value outside of the normal control range
is considered increased or decreased. The normal range is the normal mean (i.e., average) value plus/minus (*) two
standard deviations.

[0073] As will be understood by the skilled practitioner in the art, the monitoring method is preferably performed in a
serial or sequential fashion, using samples taken from a patient during the course of disease, or a disease treatment
regimen, (e.g., after a number of days, weeks, months, or occasionally, years, or various multiples of these intervals) to
allow a determination of disease progression or outcome, and/or treatment efficacy or outcome. If the sample is amenable
to freezing or cold storage, samples may be taken from a patient (or a normal individual) and stored for a period of time
prior to analysis.

[0074] Inaparticular embodiment of this invention, the above method is performed using body fluid samples, preferably
serum samples, from ovarian cancer patients to ascertain the levels of EGFR ECD in the sera of the ovarian cancer
patients having stage I-IV ovarian cancers compared to the levels of EGFR ECD in normal individuals. For normal
females, and normal male and females, the normal range EGFR ECD values are 45-78 ng/ml in serum. For normal
females, the mean normal value for serum EGFR ECD levels is 61 ng/ml (= 2 SD); for normal males, the mean normal
value for serum EGFR ECD levels is 62 ng/ml (£ 2 SD).

[0075] According to the present invention, as the stage of ovarian cancer increased (i.e., from benign to stage 1V), the
percentage of sera samples showing a decrease in EGFR ECD levels also increased. As described in Example 2, benign
ovarian sera showed 8% of the samples below the normal range for EGFR ECD, while stage | ovarian cancer sera
showed 29% of the samples decreased in EGFR ECD levels; stage Il ovarian cancer sera showed 50% of the samples
decreased in EGFR ECD levels, stage Ill ovarian cancer sera showed 74% of the samples decreased in EGFR ECD
levels and stage IV ovarian cancer sera showed 78% of the samples decreased below the normal value for EGFR ECD.
Therefore, the present method allows the outcome of the determination of decreased serum EGFR ECD levels of ovarian
cancer patients compared to those of normal individuals to serve as an indicator of severity or advanced grade or stage
of ovarian cancer.

[0076] In another of its embodiments, the present invention provides a method of monitoring cancer treatment or the
clinical response of a cancer patient undergoing cancer treatment, preferably for a cancer or neoplastic disease that is
associated with EGFR overexpression. The treatment can involve anti-epidermal growth factor receptor (anti-EGFR)
treatment or therapy, such as small molecule inhibitors of EGFR, or anti-EGFR antibodies, or can involve more traditional
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cancer therapies, or combinations of any of the types of therapies. The method comprises measuring the levels of the
ECD of EGFR in a serum or plasma sample of the cancer patient during the course of the patient’s cancer treatment
and determining if the cancer patient has decreased serum or plasma levels of the ECD of EGFR compared to the serum
or plasma levels of the ECD of EGFR as determined for normal individuals for each sample analyzed.

[0077] The outcome of cancer treatment of the patient is determined based upon decreased serum or plasma EGFR
ECD levels in the patient compared to normal EGFR ECD serum or plasma levels during the course of time that the
patient is monitored, where decreased levels of plasma or serum EGFR ECD in cancer patients relative to the normal
levels of this analyte correlate with poor treatment or clinical outcome. The method further comprises determining the
serum or plasma levels of EGFR ECD after a patient has undergone treatment for a period of time that is deemed by
the physician or clinician to allow an adequate determination of efficacy of treatment, and determining by performance
of the method whether or not the treated patient's EGFR ECD levels have risen to, or near to, those of normal individuals.
Anincrease or rise in the patient's EGFR ECD levels following a course of treatment or therapy indicates progress and/or
efficacy of the cancer treatment or therapy.

[0078] An especially heartening determination for the patient and the physician or clinician is the observation of a
change in the patient's EGFR ECD levels during a patient’s course of treatment, i.e., from a finding of decreased levels
of EGFR ECD in pretreatment or early treatment patient samples to a finding in the patient of increased EGFR ECD
levels, or levels of this analyte that are at ,or close to, the respective level of EGFR ECD determined in normal individuals.
Such a finding can reflect, among other things, patient improvement from the treatment or therapy, successful treatment
outcome, and/or a change to a less serious stage or phase of disease.

[0079] In another of its embodiments, the present invention encompasses a method of monitoring disease severity
or progression of a cancer patient. The method comprises measuring levels of the EGFR ECD in a body fluid sample,
e.g., a serum or plasma sample, of the cancer patient and determining if the cancer patient has decreased levels of the
EGFR ECD compared to the levels of the EGFR ECD in normal individuals. Cancer severity or progression is monitored
in the patient based upon decreased EGFR ECD levels in the patient’s body fluid sample compared to normal EGFR
ECD levels in normal individuals. According to this method, the most severe cancer stage correlates with the lowest
levels of plasma or serum EGFR ECD relative to the normal control levels of the EGFR ECD analyte. Also in accordance
with the method of this embodiment, the normal EGFR ECD level is in the range of about 45 ng/ml to about 78 ng/ml,
with a normal mean value of EGFR ECD in males of about 62 ng/ml = 2 SD, and a normal mean value of EGFR ECD
in females of about 61 ng/ml = 2 SD.

[0080] In yet another related embodiment, the present invention provides a method of monitoring cancer treatment,
or efficacy thereof, in a cancer patient undergoing such treatment. The method involves measuring the levels of EGFR
ECD in a body fluid sample of the cancer patient and determining if the level of EGFR ECD in the patient decreases
during the cancer treatment compared to the level of EGFR ECD found in normal controls, where a decrease in the
EGFR ECD levels in the cancer patient compared to the levels of EGFR ECD in the normal controls during the monitoring
period indicates one or more of the following: (i) cancer progression; (ii) a more severe stage of the cancer; or (iii) lack
of response by the patient to the cancer treatment.

[0081] In addition, if, during the course of monitoring the levels of EGFR ECD in the patient undergoing treatment, a
change in the EGFR ECD levels of the patient is observed, such that the patient's EGFR ECD levels are increased or
elevated to or near to normal values of the EGFR ECD, after having monitored a decrease in these levels for a prior
period of time during treatment, an assessment can be made as to one or more of the following: (i) the patient is
progressing well on the treatment, (i) the treatment is effective; (iii) the patient is favorably responding to the treatment,;
and/or (iv) the patient’s cancer is not advancing, or has been ameliorated or eliminated by the treatment.

[0082] In accordance with the present invention, such a method of monitoring and assessment of the EGFR ECD
levels during a patient’s course of treatment or therapy, compared with normal levels of EGFR ECD, can provide the
physician or clinician with a determination of a cancer patient’s progress or lack thereof, as a consequence of a particular
treatment or therapy. Such a determination allows tailoring of the cancer or anti-neoplastic treatment or therapy to better
or more aggressively attack (or treat) a cancer and to select the most appropriate treatment, or course of treatment or
therapy for an individual patient. This approach also allows the practitioner to determine whether dosage or mode of
administration should be altered, or whether the drug regimen should be modified, for example, by combining therapies
or discontinuing therapies, to try to achieve a more effective overall treatment and outcome for the patient. As an example,
if it is determined by way of practicing the present invention that a patient has a high likelihood of relapse (due to the
monitoring of a continued decrease in EGFR ECD levels compared with normal levels of the EGFR ECD analyte over
a number of test intervals), the patient can be treated more rigorously, such as by using systemic chemotherapy and/or
radiation therapy, or other treatment combinations. Similarly, when the levels of EGFR ECD monitored by the present
methods are determined to increase over time, i.e., to levels at or close to those of normal controls, less aggressive
therapies can be decided upon. The ability to select a personalized course of therapy or treatment regimen, i.e., to be
able to choose a less aggressive treatment at or close to the start of treatment, or to alter treatment from aggressive to
less aggressive at a time prior to the conventional end of a treatment regimen on the basis of the monitoring analysis
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methods of this invention, can provide less anguish and suffering for the patient on both an emotional and physical level.

Embodiments encompassing the analysis of EGFR ECD levels and the analysis of EGFR ECD levels in combination
with HER-2/neu levels

[0083] In a more preferred embodiment, the present invention embraces a method of monitoring, screening, or ex-
amining over time the outcome and/or clinical benefit of cancer treatment or therapy in a patient having a metastatic
cancer, for example, metastatic breast cancer. The breast cancer can further involve overexpression of epidermal growth
factor receptor (EGFR). This method embraces determining if a body fluid sample from a cancer patient has decreased
levels of EGFR ECD compared to the levels of EGFR ECD in normal controls. Preferably, the body fluid sample is a
serum or plasma sample. The method can additionally, or optionally, also involve a combined determination of both
EGFR and HER-2/neu levels in the patient sample. Accordingly, the method comprises determining if a body fluid sample
from the cancer patient, preferably a serum sample, has decreased levels of EGFR and increased levels of HER-2/neu,
in combination, compared to the levels of these analytes in normal controls, or other controls, as has been described
hereinabove. Itis to be understood that levels of the extracellular domains of EGFR ECD and HER-2/neu can be assessed
in the method.

[0084] Performance ofthe method using a patient’s sample before treatment (i.e., pretreatment), atthe start of treatment
and at different time intervals during treatment allows the determination that the patient having decreased EGFR ECD
levels compared to the EGFR ECD levels of normal controls (or having a combination of decreased EGFR ECD levels
and increased HER-2/neu levels compared to the levels of these proteins in control individuals) is likely to have an
unsuccessful outcome of cancer treatment or therapy, as characterized by reduced clinical benefit, shorter time to
progression, and shorter overall survival, based upon the determination of the decreased levels of EGFR ECD in the
patient compared with normal control individuals, (Example 3), or based upon the determination of a combination of
decreased levels of EGFR ECD in the patient compared with control individuals and of increased HER-2/neu levels in
the patient compared with control individuals.

[0085] In another preferred embodiment of this invention, a patient sample, preferably a serum sample, is tested or
screened for its levels of EGFR and its levels of HER-2/neu, in combination, in the sample. The levels of these two
analytes are assessed in combination in order to determine and prognose patient population risk, as well as patient
outcome and survival. The testing and screening method is particularly applicable to breast cancer and metastatic breast
cancer patients. As has been described and demonstrated, a determination of a decrease in the levels of EGFR and an
elevation in the levels of HER-2/neu in a patient sample, relative to control values, is highly correlated with poor prognosis
and survival outcome.

[0086] Serial testing of patients to examine whether alterations or reversals in the levels of EGFR and HER-2/neu
have occurred, for example, following or during treatment or therapy regimens, can be carried out to determine if changes
or modifications of patients’ treatment or therapy should be considered or undertaken, or to assess patient progress, or
lack thereof, during treatment. Thus, if it is determined concomitantly that a patient’'s serum EGFR levels have increased,
or are at normal levels, relative to control levels, and that the patient’s serum HER-2/neu levels have decreased relative
to controllevels, or are at normal levels, following a course of treatment or therapy, the positive and encouraging progress
and results of the treatment or therapy can be assessed. Alternatively, lack of progress associated with treatment or
therapy results can also be determined by virtue of examining the levels of EGFR and HER-2/neu, in combination, in
patient samples over time.

[0087] Itisto be understood that in all of the embodiments describing the methods according to the present invention,
the monitoring of a cancer patient for disease progression or outcome, or for cancer treatment or therapy efficacy or
outcome, can include the analysis of a pretreatment sample taken from the patient at a first point in time, as well as
patient samples taken at second, third, fourth, or subsequent time points, during the course of disease or during a cancer
or anti-neoplastic treatment or therapy regimen, or a combination of treatment or therapy regimens. The resulting EGFR
ECD levels, or the combination of EGFR ECD and HER-2/neu levels, in samples taken from all test points can be
compared to normal EGFR ECD levels, or to control EGFR ECD and HER-2/neu levels; or among each other, i.e., the
patient’s own samples can be compared to each other, and in view of the other control parameters as described herein,
to determine disease status and/or treatment effectiveness.

EXAMPLES
[0088] The following examples describe specific aspects of the invention to illustrate the invention and provide a
description of the present methods for those of skill in the art. The examples should not be construed as limiting the

invention, as the examples merely provide specific methodology useful in understanding and practice of the invention
and its various aspects.
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Example 1

A. Enzyme Linked Immunoassay (ELISA) to Measure Levels of EGFR ECD in a Body Fluid Sample

[0089] Cell culture fluids are centrifuged to remove all particulate matter. After centrifugation, the samples can be
analyzed without further treatment, or stored at -70°C for future analysis. Cell culture supernatants are analyzed at a
range of concentrations to assure that values in the positive cultures, e.g., A431 cells, fall on the standard curve.
Maintenance of optimal pH is important for sample incubation; therefore, a starting dilution of at least 1:5 of the culture
supernatant in the sample diluent is necessary for the ELISA immunoassay (Bayer Diagnostics/Oncogene Science
EGFR Microtiter ELISA, Cambridge, MA). Twofold dilutions in sample diluent from 1:5 to 1:160 provide useful results.
The calculation of EGFR recovery in dilutions other than 1:50 require correction as follows: each result is multiplied by
50; this result is divided by the dilution factor for each point tested. For example, a 1:5 dilution of culture fluid reports
directly from the standard curve at 10 ng/ml. 10 x 50/5 = 100 ng/ml in undiluted fluid.

[0090] For serum or plasma samples, the initial concentration to be analyzed should not exceed a concentration of
2% (e.g., a 1:50 dilution of specimen in sample diluent). For example, 0.020 ml of serum or plasma sample can be diluted
into 0.980 ml of sample diluent and 100 wl added to the wells of the microtiter plate.

[0091] With regard to sensitivity, the Bayer Diagnostics/Oncogene Science EGFR Microtiter ELISA detects 0.25 ng/ml
of EGFR analyte (e.g., EGFR ECD) in a sample diluent matrix. The signal of the 0.25 ng/ml standard is approximately
two times the zero signal. In addition, the EGFR ECD ELISA is specific for the detection of EGFR ECD; for example,
HER-2/neu p105 is not detected, even when tested at levels that are ten-fold higher than the level 6 standard in the
assay as described below.

Detailed Protocol

[0092] The EGFR Microtiter ELISA kit (commercially available from Bayer Diagnostics/Oncogene Science, Cambridge,
MA) used in this Example has 96 wells designed as removable strips (12 strips of 8 wells) so that the assay can be
performed on multiple occasions, if desired. The wells are pre-coated with antihuman EGFR ECD monoclonal antibody.
(see, U.S. Patent No. 5,344,760 to Harvey et al.). A standard curve is required for each separate assay. Both the
standards and the test samples were assayed in duplicate. For greater accuracy, each sample was tested at more than
one concentration. Disposable pipette tips and clean reagent troughs were used for all transfers to avoid cross-contam-
ination of reagents and samples.

[0093] The EGFR standards are housed in six separate vials containing EGFR ECD (p110) obtained from the super-
natant of A431 cells. A431 (ATCC #CRL 1555) is a human epidermoid carcinoma cell line that expresses a 50- to 100-
fold excess of EGFR and produces a shortened transcript of the EGFR gene that encodes the ECD (p110). (A.L. Ullrich
et al., 1984, Nature, 307:418-425; R.N. Fabricant et al., 1977, Proc. Natl. Acad. Sci. USA, 74:565-569; M.M. Wrann et
al., 1979, J. Biol. Chem., 254:8083-8086). Standards are calibrated using several independent quantitative amino acid
analyses of immunoaffinity purified EGFR and are labeled with values that are 50-fold greater than the actual vialed
dosage. Assigning the label values to a standard curve obviates the need to correct the reported dose for a 1:50 diluted
sample (2% serum in buffer). As provided in the Bayer Diagnostics/Oncogene Science EGFR ECD ELISA kit, standard
6 contained EGFR p110 at 300 ng/ml; standard 5 contained EGFR p110 at 200 ng/ml; standard 4 contained EGFR p110
at 125 ng/ml; standard 3 contained EGFR p110 at 60 ng/ml; standard 2 contained EGFR p110 at 12.5 ng/ml; and standard
1 contained EGFR p110 at 0 ng/ml.

[0094] For EGFR ECD determinations performed in accordance with the EGFR ECD ELISA of this Example, the
standard curve runs from 12.5 to 300 ng/mL, i.e., 113.6 to 2727 fm/mL.

[0095] 8-well strips were selected from the microtiter plate; the remaining unused strips were saved for subsequent
use. In some cases, the entire plate was used. A working 1 x solution of platewash buffer, as provided in the Bayer
Diagnostics/Oncogene Science EGFR Microtiter kit, was prepared by adding one part platewash concentrate to 19 parts
of deionized water and mixing well. The total volume required depended on the washing method used. Approximately
1 liter of the wash buffer was needed to prime an automated washer and run one microtiter plate. The platewash buffer
was freshly prepared on the day of use.

[0096] Samples, standards and other kit reagents were warmed to room temperature prior to addition to the microtiter
plate wells and starting the assay. Diluted body fluid samples, i.e., test patient sera, were added in duplicate to the wells
of the plates, along with each of six EGFR standards (0 to 300 ng/ml) in duplicate, by pipetting 100 pl into the appropriate
wells. Standard 0 was added to one additional well of each microtiter plate used, for the determination of the substrate
blank. When sample dilution was necessary, sample diluent (BSA, mouse IgG and 0.09% sodium azide) as supplied
was used. Unused standards were stored at 4°C. After sample had been added, the wells were covered with plastic
wrap or plate sealer and the samples were incubated at 37°C for 1.5 hours. During this time, the working conjugate was
prepared by diluting an appropriate volume of conjugate concentrate (50x alkaline phosphatase-labeled anti EGFR ECD
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monoclonal antibody) into conjugate diluent (buffered solution, pH 7.0 containing BSA and 0.09% sodium azide), as
supplied and according to the directions provided in the kit.

[0097] After the incubation, the plastic wrap or plate sealer was removed, and the wells were washed using 300 pl
per well of plate buffer wash in six cycles, as supplied and directed in the kit. The plates were washed for three cycles,
rotated 180°, and washed for three more cycles. Thereafter, 100 wl of working conjugate were added to all of the wells,
except for the substrate blank well, which was left empty. The wells were covered with a fresh piece of plastic wrap or
plate sealer and the conjugate was incubated at room temperature (18-27°C) for 30 minutes. Next, 100 p.l of substrate
reagent (PNPP) was dispensed into a clean reagent trough and allowed to reach room temperature. The wells were
again washed as described above, without allowing the plates to dry out. Immediately after washing, 100 pl of pNPP
substrate were added to all of the wells and the plates were covered with plastic wrap or plate sealer. The plates were
incubated with substrate at room temperature (18-27°C) for 45 minutes. Following this incubation, stop solution (100 p.l;
EDTA solution) was added to each of the wells and absorbance was measured in each well using a spectrophotometric
plate reader at a wavelength of 405 nm. The plate wells were read within 15 minutes of adding the stop solution for
optimum color development.

[0098] The antibodies used in the EGFR Microtiter ELISA (Bayer Diagnostics/Oncogene Science, Cambridge, MA)
specifically recognize the extracellular, ligand-binding domain of the EGF receptor. This form of EGFR has a molecular
weight of approximately 110 kDa. The standards in the kit are calibrated in nanograms, which take into account the 110
kDa molecular weight form of EGFR ECD that is detected in serum. The standards are prepared from a naturally-
occurring form of the 110 kDa EGFR.

[0099] To evaluate the results obtained from the Example 1 EGFR ECD ELISA, the absorbance values were averaged
foreach standard and sample dilution to arrive at the mean absorbances. The concentration of unknowns was interpolated
from the standard curve. A variety of microplate reader software packages are available for analysis of microplate data,
e.g., SoftmaxPro™ (Molecular Devices Corporation, Sunnyvale, CA; KC4™, BioTek Instruments, Inc. Winooski, VT)
that simplify the process. A quadratic curve fitting algorithm (second order polynomial) was used. The results for the
samples were expressed in ng/ml by reading directly from the standard curve concentrations, as directed in the kit
manual. For convenience, no mathematical dilution correction was needed for 1:50 diluted samples, since the actual
concentration in the standard preparations was at 2% of the labeled dosage, i.e., the standards were pre-diluted at 1:50).
[0100] For samples that had OD values exceeding the range of the standard curve, subsequent assay at higher
dilutions was necessary. Any such sample result required correcting the value obtained from the assay for any dilution
that was higher than 1:50. For example, for a sample dilution of 1:100, the reported result was multiplied by 2 (the dilution
correction factor); for a sample dilution of 1:200, the reported result was multiplied by 4 (the dilution correction factor);
for a sample dilution of 1:400, the reported result was multiplied by 4 (the dilution correction factor).

[0101] The results for cell culture fluids were expressed in ng/ml by correcting the value obtained from the standard
curve for the dilution used at that point. The calculation of EGFR recovery in dilutions other than 1:50 required correction.
Accordingly, for such cases, each result was multiplied by 50, then divided by the dilution factor for each point tested.
For example, a 1:5 dilution of culture fluid reported directly from the standard curve at 10 ng/ml. (10 x 50/5 = 100 ng/ml
in undiluted fluid).

B. Enzyme Linked Immunoassay (ELISA) to Measure Levels of HER-2/neu in a Body Fluid or Tissue Sample

[0102] Part B of this Example describes a solid phase, sandwich HER-2/neu Microtiter ELISA for the quantitative
determination of HER-2/neu in patient serum, plasma and tissue samples. The ELISA was performed using a kit (HER-
2/neu Microtiter ELISA) that is commercially available from Oncogene Science, Bayer Diagnostics, Cambridge, MA. The
Oncogene Science HER-2/neu Microtiter ELISA can detect and quantify both the ECD present in body fluids and the
full-length p185, which is typically present in cell lysates obtained from tissue samples. The HER-2/neu Microtiter ELISA
utilizes monoclonal antibodies that specifically bind epitopes present on both the ECD p105 and the p185 molecules.
(S.J. McKenzie et al., 1989, Oncogene, 4:543-548).

[0103] The HER-2/neu Microtiter ELISA detects 44 pg (0.24 femtomoles) of HER-2/neu p185 per mL in a sample
preparation, and 1.5 ng of p105 per mL of serum. Sensitivity is defined as the assay signal midway between the 0 and
2.5 ng standard. (HER-2/neu Microtiter ELISA product brochure). When tested against fm/mL levels of EGFR protein
(p170), the HER-2/neu ELISA showed no cross-reactivity; minimal to no cross-reactivity was observed using cell lines
having low to no HER-2/neu protein expression.

[0104] The standards in the HER-2/neu Microtiter ELISA are prepared from the p105 ECD of the HER-2/neu protein,
and have been calibrated in ng/mL. The standards are conveniently provided for p105 determinations of 1:50 diluted
serum samples, but are not appropriate, in this configuration for direct determination of tissue lysate results, (see below,
HER-2/neu Microtiter ELISA, Oncogene Science, Bayer Corporation, Cambridge, MA).

[0105] Briefly, the Oncogene Science HER-2/neu Microtiter ELISA is a sandwich enzyme immunoassay that employs
a mouse monoclonal antibody for capture and a different biotinylated mouse monoclonal antibody for the detection of
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human neu protein. Both the capture and detection reagents specifically bind to the extracellular domain of the neu
protein. The capture antibody is immobilized on the interior surfaces of the well of a microtiter plate. To perform the test,
an appropriate volume of diluted sample is incubated in the coated well to allow binding of the antigen by the capture
antibody. The immobilized antigen is then reacted with the detector antiserum. The amount of detector antibody that is
bound to the antigen is measured by binding it with a streptavidin/horseradish peroxidase conjugate, which then catalyzes
the conversion of the chromogenic substrate, o-phenylenediamine (OPD) into a colored product. The colored reaction
product is quantified by spectrophotometry (490 nm) and is related to the amount of neu protein in the sample.

[0106] Serum and plasma samples (and controls), are microcentrifuged to remove flocculent material. Prior to assay,
the centrifuged serum and plasma samples and controls are diluted 1:50 (2%) into sample diluent (aqueous solution
containing BSA and 0.1 % sodium azide, as supplied), mixed thoroughly and added to the microtiter wells in 100 pL
aliquots. Duplicate wells of samples and controls are used. One well of the plate is set up with 100 p.L of sample diluent
for use as a substrate blank. The plate is covered and allowed to incubate for 3 hours at 37°C. Thereafter, the wells are
washed in platewash as supplied and 100 p.L of detector antibody (biotinylated monoclonal anti-neu protein antibody or
anti-HER-2/neu protein antibody in 0.01 M PBS, pH 7.4, protein stabilizer and 0.1% sodium azide) are added to all wells,
except for the well containing the substrate blank control. The plates are then covered and incubated for 1 hour at 37°C.
During the incubation with the detector antibody, the working conjugate is prepared by diluting the conjugate concentrate
(50X streptavidin/horseradish peroxidase in buffer) with conjugate diluent (0.01 M PBS, pH 7.4, BSA and 0.01% chlo-
roacetamide) to a final 1x concentration, depending on the number of microtiter well strips being assayed.

[0107] Following incubation with the detector antibody, the microtiter plate wells are washed with platewash and 100
wL of the working conjugate is then added to all of the wells, except for the substrate blank well. The wells are again
covered and incubated at room temperature (15°C-30°C) for 30 minutes. During the incubation with working conjugate,
the working substrate is prepared by dissolving substrate OPD tablets in substrate diluent (0.1 M citrate buffer, pH 5.0,
and 0.01% H,0,). The substrate tablet/solution is vortexed vigorously to ensure complete dissolution. Once prepared,
the working substrate is used within 30 minutes and is protected from exposure to light.

[0108] The microtiter wells are washed with platewash after the incubation in working conjugate. Working substrate
(100 pL/well) is then added to all of the wells, including the substrate blank well. The wells/plate are covered and the
wells/plate are incubated in the dark at room temperature (15°C-30°C) for 45 minutes. Stop solution (aqueous solution
of 2.5 N H,S0O,) is added to each well to stop the reaction. Absorbance at 490 nm is read within 30 minutes.

[0109] Results obtained from the HER-2/neu Microtiter ELISA using serum or plasma samples are compared with
standards and controls as supplied in the kit (Oncogene Science, Bayer Diagnostics, Cambridge, MA). The antibodies
comprising the assay recognize the extracellular, ligand-binding domain of the neu protein (W.P. Carney et al., 1991,
J. Tumor Marker Oncol., 6:53-72; S.J. McKenzie et al., 1989, Oncogene, 4:543-548). This ECD form of HER-2/neu has
been identified with a molecular weight of about 105 kDa. The standards in the kit are calibrated in nanograms, which
take into account the molecular weight of the ECD form found in serum, and are prepared from a recombinant form of
the 105 kDa portion of HER-2/neu.

[0110] The absorbance values for each standard, control and test sample dilution are averaged to obtain the mean
absorbances. To prepare a standard curve, the mean absorbance for each standard is plotted on the y-axis versus the
concentration of neu protein (ng/mL) on the x-axis. The concentration of neu protein is determined for each sample
dilution tested by interpolation from the standard curve. Software packages are available for this process, e.g., Softmax™,
Molecular Devices, Sunnyvale, CA; and KinetiCal™, Bio-Tek Instruments, Inc., Winooski, VT). A quadratic curve fit
(second order polynomial) algorithm is used.

[0111] Results from the samples undergoing testing are expressed in ng/mL by reading from the standard curve as
designated. No mathematical dilution correction is typically needed for the samples diluted 1:50, as the actual concen-
tration of the standard preparations is at 2% of the labeled dosage. For samples that yield OD values exceeding the
range of the standard curve, subsequent assay at greater dilutions are necessary. If further dilutions are made, the value
obtained from the assay must be corrected for any dilution beyond 1:50, for example, a reported result is multiplied by
a dilution correction factor of 2 for a sample dilution of 1:100; a reported result is multiplied by a dilution correction factor
of 4 for a sample dilution of 1:200; and a reported result is multiplied by a dilution correction factor of 8 for a sample
dilution of 1:400.

[0112] For tissue specimens, a cytosol is prepared; a sample of the homogenate is withdrawn just before ultracentrif-
ugation and used for the measurement of neu protein after further processing as described in the kit brochure. (Oncogene
Science, Bayer Diagnostics, Cambridge, MA). Briefly, for tissue sample preparation, a frozen tissue specimen is weighed
and sliced into small pieces. Cold (4°C) receptor buffer (10 mM Tris-HCI, pH 7.4; 1.5 mM EDTA; 10% glycerol; and 0.1
% sodium azide) is added to the pieces of tissue at a buffer:tissue ratio of 10:1 (v/w), e.g., 10 mL buffer is addedto 1 g
tissue). A protease inhibitor cocktail which can be used contains 0.5 pg/mL leupeptin, 1 ng/mL pepstatin and 0.2 mM
pA-PMSF.

[0113] The tissue is homogenized on ice using a homogenizer (e.g., Polytron) with two, 25 second bursts at ¥z speed
(setting 6). Between bursts, the tissue sample homogenate is cooled on ice for 15-20 seconds. An aliquot (50 p.L) of the
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homogenate is mixed with 10 pL of PBS containing 6% Triton X-100 in a microcentrifuge tube, i.e., in a 1:6 dilution, and
incubated for 5 minutes at room temperature with mixing. At this point the samples can be used, or stored frozen at
-70°C for at least one month. For immediate use, the homogenate is centrifuged at 15,000 rpm ([114-16,000 x g) for 10
minutes in a microcentrifuge and the supernatant is recovered. Protein concentration in the supernatant is measured
using conventional methods, e.g., the Micro-BCA assay (P.K. Smith et al., 1985, Analyt. Biochem., 150:76-85; Pierce
Chemical Co., Rockford, IL); Bio-Rad protein microassay (M.M. Bradford, 1976, Analyt. Biochem., 72:248-254; Bio-Rad
Laboratories, Richmond, VA); or the Lowry method (O.H. Lowry et al., 1951, J. Biol. Chem., 193:265-275).

[0114] Prior to the measurement of neu protein levels in the HER-2/neu Microtiter ELISA, the sample is diluted to an
appropriate protein concentration. A starting lysate protein concentration of 5 wg/mL in sample diluent is recommended.
(HER-2/neu Microtiter ELISA, Oncogene Science, Bayer Corporation, Cambridge, MA).

[0115] Because the molecular form of HER-2/neu in tissue (full-length p185), is 1.76-fold greater in molecular weight
than the form of HER-2/neu in the standards, correction must be made for this discrepancy, as specified in "Adjustment
of Results for Lysates", (HER-2/neu Microtiter ELISA manual, Oncogene Science, Bayer Corporation, Cambridge, MA).
Results are reported in ng of p185 per unit of total protein in the lysate sample (hg p185/mg lysate protein), since sample
preparations are assayed at a chosen protein concentration in sample diluent, rather than using a dilution factor.

Example 2

Microtiter based ELISA to examine serum levels of EGFR in normal and cancer patient serum samples

[0116] Human serum samples were diluted in commercially available ELISA kit sample diluent (Bayer Diagnostics/
Oncogene Science EGFR Microtiter ELISA, Cambridge, MA) and then analyzed in the EGFr microtiter ELISA, as de-
scribed in Example 1. A standard curve with standards tested in duplicate was run in each ELISA. All normal sera
samples were tested in duplicate by at least two different operators. Mean values were obtained for all samples tested.
A total of 110 normal male and 111 normal female sera were tested in order to determine a normal cutoff. The cutoff
was defined as the mean value +/- two standard deviations (+/- SD). Cancer patient sera was then analyzed in the EGFR
ELISA, with samples tested in duplicate by at least two different operators. All other experimental parameters were as
above.

[0117] The determination of a normal value was defined as the mean value for the 221 normal sera samples +/- two
standard deviations. The results from the cancer sera samples were then compared to the normal range. Any of the
cancer sera samples that were above the normal range were considered elevated for EGFR ECD and any of the cancer
sera samples that were below the normal range were considered decreased for EGFR ECD.

[0118] Using over two hundred normal human serum samples, a normal range was established for EGFR ECD levels
using the microtiter-based EGFr ELISA (Bayer Diagnostics/Oncogene Science, Cambridge, MA). (FIG. 2). This range
was determined by calculating the mean value for normal male and normal female sera samples and adding two standard
deviations in order to establish an upper limit of normal EGFR ECD in serum. The range for EGFR ECD in normal male
sera was determined to be 46-79 ng/ml, in normal female sera the range was determined to be 45-78 ng/ml and for
combined males and females the normal range in serum was found to be 45-78 ng/ml.

[0119] A variety of cancer sera samples were analyzed using the EGFR ECD ELISA detection kit (Bayer Diagnostics/
Oncogene Science) and the results were compared with the normal range values described above. The values obtained
from the cancer patient sera showed a decrease in all cancer types examined. (FIGS. 1A and 1B). Specifically, 42% of
the lung cancer patient sera, 44% of late stage prostate cancer patient sera, 48% of the ovarian cancer patient sera,
67% of the colon cancer patient sera, 56% of the bladder cancer patient sera; 44% of stage Ill breast cancer patient
sera; and 32% of stage IV breast cancer patient sera (46% overall in breast cancer patient sera) showed EGFR ECD
levels below the normal range.

[0120] In ovarian cancer patients, there were decreases seen in a larger percentage of the samples as the stage of
the cancer increased. (FIG. 3). Specifically, benign ovarian sera showed 8% of the samples below the normal range for
EGFR ECD, while stage | ovarian cancer sera showed 29% of the samples decreased in EGFR ECD levels; stage Il
ovarian cancer sera showed 50% of the samples decreased in EGFR ECD levels, stage Il ovarian cancer sera showed
74% of the samples decreased in EGFR ECD levels and stage |V ovarian cancer sera showed 78% of the samples
decreased below the normal value for EGFR ECD. The normal range of EGFR ECD in normal male and female sera
samples was also determined using the microtiter-based ELISA for EGFR ECD (i.e., Bayer Diagnostics/Oncogene
Science, Cambridge, MA). As can be observed from the results of analyzing sera from a variety of cancer patients, a
large percentage of all types of cancer patients’ sera showed a significant decrease in EGFR ECD compared with the
normal range value of EGFR ECD. In addition, a higher percent decrease frequently correlated with a more advanced
stage or grade of cancer.
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Example 3

Serum EGFR ECD levels in metastatic breast cancer patients

[0121] Inthis Example, serum EGFR ECD was quantified in healthy individuals (controls) and in breast cancer patients
using the Bayer Diagnostics/Oncogene Science EGFR Microtiter ELISA, as described in Example 1.

[0122] Pretreatment serum was obtained from 265 post-menopausal metastatic breast cancer patients in a multicenter,
randomized, double-blind, phase Il clinical trial of second line hormone therapy (Fadrozole versus Megestrol acetate).
Normal controls consisted of two groups of females: (i) 46 pre-menopausal women having a mean EGFR ECD value of
79.54 = 9.87 ng/ml, with arange (mean = 2 SD) of from 59.80 - 99.28 ng/ml; and (ii) 13 post-menopausal women having
a mean EGFR ECD value of 89.87 + 16.40 ng/ml, with a range (mean = 2 SD) of from 57.07 - 122.67 ng/ml. For the
control groups, the mean serum EGFR ECD level was significantly higher in post-menopausal females (i.e., 89.87 =
16.40 ng/ml; n=13) compared with the mean EGFR ECD level in pre-menopausal females (i.e., 79.54 = 9.87 ng/ml;
n=46; p=0.006).

[0123] Analysis of the serum EGFR ECD values of the 265 post-menopausal cancer patients revealed a mean serum
EGFR ECD level of 66.2 ng/ml, which was significantly lower than that of the post-menopausal female control group
(p<0.00001). Using a cutoff point of 57.07 ng/ml (mean = 2 SD) form the post-menopausal female control group, 71/265
of the cancer patients (26.8%) had a decreased serum EGFR ECD level, compared to 0/13 of the controls.

[0124] The clinical benefit (i.e., CR + PR + Stable > 24 weeks) was significantly less in patients with a decreased
serum EGFR ECD level (p=0.04). Patients with decreased serum EGFR ECD levels had a shorter time to progression
(TTP), (median 3.5 months) compared with patients with normal serum EGFR ECD levels (median 6.4 months), (p=0.04).
In addition, the patients with decreased serum EGFR ECD levels (median 21.8 months) trended toward a shorter overall
survival compared with patients with normal serum EGFR (27.8 months), (p=0.06). These results show that pretreatment
serum EGFR ECD levels were significantly decreased in metastatic breast cancer patients compared with healthy
controls, and patients with decreased serum EGFR ECD levels had reduced clinical benefit, TTP and overall survival
compared with patients with normal serum EGFR ECD levels.

Example 4

Serial analysis of EGFR ECD levels in sera from prostate cancer patients

[0125] Serum samples were obtained from 25 prostate cancer patients. Each of the patients had from 4 to 6 serial
blood samples drawn, from which the serum component was used. The serum samples were obtained in frozen form
and were thawed prior to analysis by ELISA, as described in Example 1, for a determination of the levels of EGFR ECD
over time. The samples were analyzed in a serial fashion on a monthly basis, or every two or three months, over a nine
to twelve month period of time. Monitoring EGFR ECD levels in serum samples from patients taken over timein accordance
with the methods of the present invention provides an advantageous approach to check and examine the patient’s
response to cancer therapy or treatment over an extended time period.

[0126] It will be appreciated that although, as exemplified here, the serum samples were frozen and then assayed at
a later time, fresh blood samples can be collected from patients at the desired time intervals during the serial monitoring
period, and the fresh serum (or plasma) samples used equally well for analysis of patient or treatment status and
information according to this invention. Table 2 presents representative results of EGFR ECD levels determined from 5
prostate cancer patients whose serum samples were serially analyzed at six different time intervals during the monitoring
period.

Table 2
Patient/Sample No. | Draw Date | EGFR ECD ng/ml

3350-1 Apr-00 61.59

3350-2 Jul-00 77.66

3350-3 Aug-00 54.00

3350-4 Oct-00 39.03

3350-5 Nov-00 64.71

3350-6 Mar-01 57.81
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(continued)

Patient/Sample No. | Draw Date | EGFR ECD ng/mi
3351-1 Jun-00 47.92
3351-2 Jul-00 73.31
3351-3 Aug-00 57.46
3351-4 Sept-00 40.21
3351-5 Nov-00 57.96
3351-6 Jan-01 55.29
3353-1 Dec-99 69.62
3353-2 Feb-00 52.75
3353-3 Apr-00 51.77
3353-4 Jun-00 52.07
3353-5 Aug-00 38.80
3353-6 Jan-01 31.56
3360-1 Jun-00 54.29
3360-2 Sept-00 50.65
3360-3 Dec-00 46.02
3360-4 Feb-01 42.92
3360-5 Mar-01 41.36
3360-6 Apr-01 58.03
3362-1 Mar-00 40.51
3362-2 Jun-00 39.24
3362-3 Aug-00 34.40
3362-4 Sept-00 34.52
3362-5 Nov-00 20.26
3362-6 Feb-01 75.98

Example 5

Analysis of EGFR ECD levels and HER-2/neu levels, in combination, in sera from breast cancer patients

[0127] This Example describes the analysis and measurement of EGFR and HER-2/neu levels using ELISA protocols
as described (Oncogene Science, Bayer Corporation, e.g., Example 1B). Pre-treatment sera were available from 265
metastatic breast cancer patients who participated in a trial of second line hormonal therapy. Further analysis was done
by dividing the patients into the following 4 subgroups:

1) HER-2/neu normal and EGFR normal (n=135, 50.9%),
2) HER-2/neu normal and EGFR low (n=61, 23%),

3) HER-2/neu elevated and EGFR normal (n=46, 17.4%),
4) HER-2/neu elevated and EGFR low (n=23, 8.7 %).

[0128] The clinical end points studied were clinical benefit rate (CBR) (i.e., CR+ PR + stable disease >24 weeks), time
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to progression (TTP) and overall survival (OS). CBR was evaluated using a logistic regression model. TTP and OS were
analyzed using the Cox proportional hazard model. P-values of less than 0.05 were considered statistically significant
after correction for multiple comparisons.

[0129] When compared to patients with normal serum levels of HER-2/neu and EGFR (subgroup 1), patients with
normal HER-2/neu and low EGFR (subgroup 2) were associated with a trend toward shorter survival (p=0.06). The
subgroup of patients with high HER-2/neu levels and low EGFR levels (subgroup 4) also had a shorter TTP (p<0.0001)
and overall survival (p<0.0001) when compared to patients with normal serum levels of HER-2/neu and EGFR (subgroup
1). (FIGS. 4 and 5).

[0130] The results of these analyses demonstrates that the analysis of a combination of serum HER-2/neu and EGFR
levels allows the identification of subgroups of patients who have different predictive and prognostic outcomes for disease.
Patients with elevated serum HER-2/neu and low serum EGFR levels (subgroup 4) were found to have the shortest TTP
and survival. This group of patients would most likely benefit from combined EGFR- and HER-2/neu-directed therapies.
The identification of a subgroup of patients with normal serum HER-2/neu and low EGFR levels (subgroup 2) would
identify patients that are most likely to benefit from EGFR-directed therapy alone. Therefore this combined analysis and
measurement provide important information for identifying patients for EGFR- and/or HER-2/neu-targeted therapies.
[0131] As various changes can be made in the above-described subject matter without departing from the scope of
the presentinvention, itis intended that all subject matter contained in the above description and defined in the appended
claims, be interpreted as descriptive and illustrative of the present invention. Many modifications and variations of the
present invention are possible in light of the above teachings and within the scope defined by the claims.

Claims

1. A method of monitoring breast cancer, prostate cancer, lung cancer, ovarian cancer and colon cancer treatment,
or efficacy thereof, in a cancer patient undergoing such treatment, comprising:

(a) measuring the level of the shed or actively cleaved extracellular domain (ECD) of the epidermal growth
factor receptor (EGFR) in a body fluid sample of the cancer patient, said body fluid being selected from blood,
serum or plasma; and

(b) determining if said level of the ECD of EGFR is decreased during the course of cancer treatment compared
to the level in normal controls; wherein the normal range of the level in normal controls is 45 to 78 ng/ml; and
further wherein a decrease in the level of the shed or actively cleaved EGFR ECD compared to the level of the
shed or actively cleaved EGFR ECD in normal controls during the monitoring period indicates one or more of
the following: (i) cancer progression, (ii) a more advanced stage of the cancer, or (iii) lack of response by the
patient to the cancer treatment.

2. The method according to claim 1, further wherein the EGFR ECD levels of the cancer patient are compared with
each other during the monitoring period, thereby providing the patient's own EGFR ECD values as an internal control
for long-term EGFR ECD monitoring.

3. The method according to claim 1, wherein the cancer patients have a solid tumor cancer.

4. The method according to claim 1, wherein the body fluid sample is serum.

5. The method according to claim 1, further wherein a change in the level of the EGFR ECD (i) from a decrease
compared to the level of EGFR ECD in normal controls to an increase or (ii) from a decrease compared to the level
of EGFR ECD in normal controls to a level of the EGFR ECD in normal controls indicates an improvement in the

cancer patient’s status resulting from effectiveness of treatment.

6. The method according to claim 1, wherein said level of the EGFR ECD is determined by an enzyme linked immu-
nosorbent assay (ELISA) comprising antibodies immunoreactive with the EGFR ECD.

7. The method of claim 1 comprising:
(a) measuring levels of shed or actively cleaved EGFR ECD in a body fluid sample of the cancer patient at a
first time point during cancer treatment;

(b) determining if the levels of the shed or actively cleaved EGFR ECD are decreased compared to the levels
of the shed or actively cleaved EGFR ECD in normal controls; wherein the normal range of the levels of the

22



10

15

20

25

30

35

40

45

50

55

10.

11.

12.

13.

14.

15.

16.

EP 1573316 B1

shed or actively cleaved extracellular domain (ECD) of the epidermal growth factor receptor (EGFR) in normal
controls is in the range of 45 to 78 ng/ml;

(c) repeating steps (a) and (b) at different intervals of time during the course of the patient’s treatment or therapy;
wherein a decrease in the serum levels of the shed or actively cleaved EGFR ECD compared to the levels of
the shed or actively cleaved EGFR ECD in normal controls at each interval tested is indicative of one or more
of (i) an increase in stage or grade of the cancer during the patient’s cancer treatment; (ii) lack of response to
cancer treatment or therapy by the patient; (iii) poor outcome of patient therapy; (iv) short time to disease
progression; or (v) short survival time.

The method according to claim 7, wherein an increase or elevation in the serum levels of the EGFR ECD compared
to those of normal controls at an interval tested during treatment or therapy is determined, and wherein the increase
or elevation results in a level of the EGFR ECD that approximates control levels, thereby indicating one or more of
(i) favorable patient response to the cancer treatment or therapy; or (ii) disease remission.

The method according to claim 7, wherein the normal mean value of serum EGFR ECD in females is 61 ng/ml.
The method according to claim 7, wherein the normal mean value of serum EGFR ECD in males is 62 ng/ml.
The method of claim 1 comprising:

(a) measuring levels of shed or actively cleaved EGFR ECD in a body fluid sample of the cancer patient at a
first time point during cancer treatment;

(b) determining if the levels of the shed or actively cleaved EGFR ECD are decreased compared to the levels
of the shed or actively cleaved EGFR ECD in normal controls;

(C) repeating steps (a) and (b) at different intervals of time during the course of the patient’s treatment or therapy;
wherein a decrease in the serum levels of the shed or actively cleaved EGFR ECD compared to the levels of
the shed or actively cleaved EGFR ECD in normal controls at each interval tested is indicative of one or more
of (i) an increase in stage or grade of the cancer during the patient’s cancer treatment; (ii) lack of response to
cancer treatment or therapy by the patient; (iii) poor outcome of patient therapy; (iv) shorter time to disease
progression than patients with normal serum EGFR ECD levels; or (v) shorter survival time than patients with
normal serum EGFR ECD levels

The method according to claim 11, wherein an increase or elevation in the serum levels of the EGFR ECD compared
to those of normal controls at an interval tested during treatment or therapy is determined, and wherein said increase
or elevation results in a level of the EGFR ECD of control levels, thereby indicating one or more of (i) improved
clinical benefit rate (CBR) to the cancer treatment or therapy; or (ii) disease remission.

The method according to claim 11, wherein in step (b), the normal range of the levels of the extracellular domain
(ECD) of the epidermal growth factor receptor (EGFR) in normal controls is in the range of 45 to 78 ng/ml.

The method according to claim 11, wherein, in step (b), the normal mean value of serum EGFR ECD in females is
61 ng/ml.

The method according to claim 11, wherein, in step (b), the normal mean value of serum EGFR ECD in males is
62 ng/ml.

The method of claim 1 comprising:

(a) measuring levels of the shed or actively cleaved EGFR ECD in a serum or plasma sample of the cancer
patient having a cancer selected from the group consisting of breast cancer, prostate cancer, colon cancer,
cervical cancer and lung cancer;

(b) determining if the cancer patient has decreased serum or plasma levels of the shed or actively cleaved
EGFR ECD compared to serum or plasma levels of the shed or actively cleaved ECD EGFR in normal controls;
and

(c) monitoring the cancer severity or cancer progression in the patient based upon decreased serum or plasma
shed or actively cleaved EGFR ECD levels in the patient’s serum or plasma compared to normal shed or actively
cleaved EGFR ECD serum or plasma levels in step (b), wherein the most severe cancer stage correlates with
the lowest levels of plasma or serum shed or actively cleaved EGFR ECD compared to the normal control levels.
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The method according to claim 16, wherein the cancer patient has breast cancer.
The method according to claim 16, wherein the levels of EGFR ECD are determined in serum.

The method according to claim 16, wherein the normal serum level of EGFR ECD is in the range of 45 ng/ml to 78
ng/ml.

The method according to claim 16, wherein the normal mean value of serum EGFR ECD in females is 61 ng/ml.

The method according to claim 16, wherein the cutoff value for the lower limit of normal is 45 ng/ml and the cut-off
value for the upper limit of normal is 78 ng/ml.

The method according to claim 16, wherein the normal mean value of serum EGFR ECD in males is 62 ng/ml.

The method according to claim 16, wherein the cutoff value for the lower limit of normal is 46 ng/ml in males, and
the cut-off value for the upper limit of normal is 79 ng/ml in males.

The method according to claim 16, wherein plasma or serum EGFR ECD levels are determined by an enzyme linked
immunosorbent assay (ELISA).

The method of claim 1 comprising:

(a) determining if the cancer patient has decreased serum levels of EGFR ECD compared to serum levels of
the EGFR ECD in normal controls at one or more time intervals during the course of the patient’s cancer
treatment; and

(b) concluding that the cancer patient having decreased serum levels of the EGFR ECD compared to the serum
levels of the EGFR ECD in normal controls is likely to have an unsuccessful outcome of cancer treatment or
therapy as characterized by a reduced clinical benefit rate (CBR),) shorter time to disease progression than
patients with normal serum EGFR ECD levels; or shorter survival time than patients with normal serum EGFR
ECD levels, based upon the determination of decreased serum levels of the EGFR ECD compared to normal
values.

The method according to claim 25, wherein the cancer is metastatic breast cancer.

The method according to claim 25, wherein the normal serum level of EGFR is in the range of 45 ng/ml to 78 ng/ml.
The method according to claim 25, wherein serum EGFR levels are determined by an ELISA.

A method of determining disease progression and overall patient survival in a breast cancer patient, comprising:

(a) measuring the level of the shed or actively cleaved EGFR ECD in a body fluid sample of the cancer patient,
said body fluid being selected from blood, serum or plasma,;

(b) measuring the level of the shed human epidermal growth factor receptor-2 (HER-2/neu) ECD in the same
body fluid sample of the cancer patient; and

(c) determining, in combination, (i) if the level of the shed or actively EGFR ECD is decreased compared to the
level of the shed or actively cleaved EGFR ECD in normal controls; and (ii) if the level of the shed HER-2/neu
ECD is elevated compared to the level of shed HER-2/neu ECD in normal controls, ; wherein the normal range
of the level of the shed or actively cleaved extracellular domain EGFR ECD in normal controls is 45 to 78 ng/ml
and the normal level of shed HER-2/neu ECD in controls is less than 15 ng/ml and an elevated level is equal
or greater than 15 ng/ml; and further wherein a decrease in the level of the shed or actively cleaved EGFR ECD
compared to the level of the shed or actively cleaved EGFR ECD in normal controls and an elevation in the
level of shed HER-2/neu ECD compared to the level of shed HER-2/neu ECD in normal controls in the patient
sample indicates one or more of the following: (i) shorter time to cancer progression, (ii) shorter overall survival
for the patient.

The method according to claim 29, wherein the shorter time to disease progression compared with patients with

normal serum EGFR ECD levels; or shorter survival time compared with patients with normal serum EGFR ECD
levels is further associated with decreased EGFR ECD levels and elevated HER-2/neu levels in patients compared
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with controls having normal EGFR levels and elevated HER-2/neu levels; or controls having decreased EGFR levels
and normal HER-2/levels.

The method according to claim 29, wherein the cancer patients have a solid tumor cancer.

The method according to claim 29, wherein the cancer patients have a cancer selected from ovary, bladder, colon,
lung, breast, or prostate cancer.

The method according to claim 29, wherein the patients have breast cancer or metastatic breast cancer.

The method according to claim 29, wherein the level of the EGFR ECD is determined by an ELISA comprising
antibodies immunoreactive with the EGFR ECD and the level of HER-2/neu is determined by an enzyme linked
immunosorbent assay (ELISA) comprising antibodies immunoreactive with HER-2/neu or the extracellular domain
thereof.

The method of claim 29 further comprising:
(d) assessing a treatment strategy for the patient.

The method according to claim 35, wherein the results of the assessment of step (c) indicate (i) an aggressive
patient treatment or therapy; or (ii) both an EGFR-directed treatment or therapy and an HER-2/neu-directed treatment
or therapy.

The method according to claim 35, wherein the patient is a breast cancer or metastatic breast cancer patient.
The method according to claim 35, wherein the body fluid sample is serum.

The method of claim 29 wherein the results are indicative of one or more of (i) an increase in stage or grade of the
cancer during the patient’s cancer treatment; (ii) lack of response to cancer treatment or therapy by the patient; (iii)
poor outcome of patient therapy; shorter time to disease progression than patients with normal serum EGFR ECD
levels; or (v) shorter survival time than patients with normal serum EGFR ECD levels.

The method according to claim 39, wherein an increase or elevation in the serum levels of the EGFR ECD compared
to those of normal controls and a concomitant decrease in the serum levels of HER- 2/neu compared to those of
normal controls at an interval tested during treatment or therapy are determined, and wherein the increase or
elevation of EGFR ECD results in control levels and the decrease of HER-2/neu levels results in control levels,
thereby indicating one or more of (i)) improved clinical benefit rate (CBR) to the cancer treatment or therapy; (ii)
longer time to progression; (iii) longer patient survival; or (iv) disease remission.

The method according to claim 39, wherein the normal mean value of serum EGFR ECD in females is 61 ng/ml.
The method according to claim 39, wherein the normal mean value of serum EGFR ECD in males is 62 ng/ml.
The method according to claim 39, wherein the normal levels of HER- 2Ineu in serum is less than 15 ng/ml.
The method according to claim 39, wherein the body fluid sample is serum.
The method according to claim 39, wherein the cancer is breast cancer or metastatic breast cancer.
The method of claim 29 comprising:
(a) measuring levels of shed or actively cleaved EGFR extracellular domain (ECD) and levels of shed HER-
2/neu ECD in a body fluid sample of the cancer patient at a first time point during cancer treatment;
(b) determining (i) if the levels of the shed or actively cleaved EGFR ECD are decreased compared to the levels
of the shed or actively cleaved EGFR ECD in normal controls, and (ii) if the levels of shed HER-2/neu ECD are
elevated compared to the levels of the shed HER-2/neu ECD in controls;

(c) repeating steps (a) and (b) at different intervals of time during the course of the patient’s treatment or therapy;
wherein a decrease in the serum levels of the shed or actively cleaved EGFR ECD compared to the levels of
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the shed or actively cleaved EGFR ECD in normal controls, and an elevation in the serum levels of shed HER-
2/neu ECD compared to the levels of shed HER-2/neu ECD in controls, wherein and an elevated level is equal
or greater than 15 ng/ml, at each interval tested is indicative of one or more of (i) an increase in stage or grade
of the cancer during the patient’s cancer treatment; (ii) lack of response to cancer treatment or therapy by the
patient; (iii) poor outcome of patient therapy; shorter time to disease progression than patients with normal
serum EGFR ECD levels; or (v) shorter survival time than patients with normal serum EGFR ECD levels.

The method according to claim 46, wherein an increase or elevation in the serum levels of the EGFR ECD, or a
decrease or decline in the serum levels of HER-2/neu compared to levels of normal controls at an interval tested
during treatment or therapy is detemined, and wherein the increase or elevation results in a level of the EGFR ECD
of normal control levels, and wherein the decrease or decline results in a level of HER-2/neu of normal control levels,
thereby indicating one or more of (i) improved clinical benefit rate (CBR) to the cancer treatment or therapy; or (ii)
disease remission.

The method according to claim 46, wherein, in step (b), the normal range of the levels of the extracellular domain
(ECD) of the epidermal growth factor receptor (EGFR) in normal controls is in the range of 45 to 78 ng/ml, and the

normal value of HER-2/neu in normal controls is less than 15 ng/ml.

The method according to claim 46, wherein, in step (b), the normal mean value of serum EGFR ECD in females is
61 ng/ml.

The method according to claim 46, wherein, in step (b), the normal mean value of serum EGFR ECD in males is
62 ng/ml.

The method according to claim 46, wherein the body fluid sample is serum.

The method according to claim 46, wherein the cancer is breast cancer or metastatic breast cancer.

Patentanspriiche

1.

Verfahren zur Beobachtung einer Brustkrebs-, Prostatakrebs, Lungenkrebs-, Eierstockkrebs- und Dickdarmkrebs-
Behandlung oder der Wirksamkeit derselben bei einem Krebspatienten, der einer solchen Behandlung unterzogen
wird, umfassend:

(a) Messen des Spiegels der gesheddeten oder aktiv gespaltenen extrazellularen Doméane (Extracellular Do-
main, ECD) des epidermalen Wachstumsfaktorrezeptors (Epidermal Growth Factor Receptor, EGFR) in einer
Korperflissigkeitsprobe des Krebspatienten, wobei die besagte Kdrperflissigkeit aus Blut, Serum oder Plasma
ausgewahilt ist;

(b) Bestimmen, ob der besagte Spiegel der ECD des EGFR (EGFR ECD) im Verlaufe der Krebsbehandlung
verringert ist, verglichen mit dem Spiegel bei gesunden Kontrollpersonen; wobei der normale Bereich des
Spiegels bei gesunden Kontrollpersonen 45 bis 78 ng/ml ist; und wobei ferner eine Verringerung des Spiegels
der gesheddeten oder aktiv gespaltenen EGFR ECD, verglichen mit dem Spiegel der gesheddeten oder aktiv
gespaltenen EGFR ECD bei gesunden Kontrollpersonen, wéahrend des Uberwachungszeitraums auf einen oder
mehrere der folgenden Sachverhalte hinweist: (i) Krebsprogression, (ii) ein fortgeschritteneres Stadium des
Krebses, oder (iii) fehlendes Ansprechen des Patienten auf die Krebsbehandlung.

Verfahren nach Anspruch 1, wobei ferner die EGFR-ECD-Spiegel des Krebspatienten wéahrend des Uberwachungs-
zeitraums miteinander verglichen werden, wodurch die eigenen EGFR-ECD-Werte des Patienten als eine interne
Kontrolle fiir eine langfristige Uberwachung der EGFR ECD bereitgestellt werden.

Verfahren nach Anspruch 1, wobei die Krebspatienten an einem Krebs mit soliden Tumoren leiden.

Verfahren nach Anspruch 1, wobei die Korperflissigkeitsprobe Serum ist.

Verfahren nach Anspruch 1, wobei ferner eine Anderung des Spiegels der EGFR ECD (i) von einer Verringerung,

verglichen mit dem Spiegel der EGFR ECD bei gesunden Kontrollpersonen, zu einer Erhéhung, oder (ii) von einer
Verringerung, verglichen mit dem Spiegel der EGFR ECD bei gesunden Kontrollpersonen, zu einem Spiegel der
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EGFR ECD bei gesunden Kontrollpersonen auf eine Verbesserung des Zustands des Krebspatienten hinweist, die
aus der Wirksamkeit einer Behandlung resultiert.

Verfahren nach Anspruch 1, wobei der besagte Spiegel der EGFR ECD durch einen enzymgekoppelten Immunad-
sorptionstest (Enzyme Linked Immunosorbent Assay, ELISA) bestimmt wird, der Antikérper umfasst, die mit der
EGFR ECD immunreaktiv sind.

Verfahren nach Anspruch 1, umfassend:

(a) Messen von Spiegeln der gesheddeten oder aktiv gespaltenen EGFR ECD in einer Korperfllissigkeitsprobe
des Krebspatienten zu einem ersten Zeitpunkt wéhrend einer Krebsbehandlung;

(b) Bestimmen, ob die Spiegel der gesheddeten oder aktiv gespaltenen EGFR ECD verringert sind, verglichen
mit den Spiegeln der gesheddeten oder aktiv gespaltenen EGFR ECD bei gesunden Kontrollpersonen; wobei
der normale Bereich der Spiegel der gesheddeten oder aktiv gespaltenen extrazellularen Doméane (ECD) des
epidermalen Wachstumsfaktorrezeptors (EGFR) bei gesunden Kontrollpersonen im Bereich von 45 bis 78 ng/ml
liegt;

(c) Wiederholen der Schritte (a) und (b) zu verschiedenen Zeitintervallen im Verlaufe der Behandlung oder
Therapie des Patienten; wobei eine Verringerung der Serum-Spiegel der gesheddeten oder aktiv gespaltenen
EGFR ECD, verglichen mit den Spiegeln der gesheddeten oder aktiv gespaltenen EGFR ECD bei gesunden
Kontrollpersonen, in jedem getesteten Intervall auf einen oder mehrere der folgenden Sachverhalte hinweist:
(i) eine Erhdhung des Stadiums oder Grades des Krebses wahrend der Krebsbehandlung des Patienten; (ii)
fehlendes Ansprechen des Patienten auf die Krebsbehandlung oder -therapie; (iiij) schlechtes Ergebnis der
Therapie des Patienten; (iv) kurzer Zeitraum bis zur Krankheitsprogression; oder (v) kurze Uberlebenszeit.

Verfahren nach Anspruch 7, wobei eine Erhéhung oder Anhebung der Serum-Spiegel der EGFR ECD, verglichen
mit denjenigen von gesunden Kontrollpersonen, in einem getesteten Intervall wahrend einer Behandlung oder The-
rapie bestimmt wird, und wobei die Erh6hung oder Anhebung in einem Spiegel der EGFR ECD resultiert, welcher
den Kontrollspiegeln nahe kommt, wodurch auf einen oder mehrere der folgenden Sachverhalte hingewiesen wird:
(i) gunstiges Ansprechen des Patienten auf die Krebsbehandlung oder -therapie; oder (ii) Remission der Krankheit.

Verfahren nach Anspruch 7, wobei der normale Mittelwert des Serum-Spiegels der EGFR ECD bei weiblichen
Personen 61 ng/ml betréagt.

Verfahren nach Anspruch 7, wobei der normale Mittelwert des Serum-Spiegels der EGFR ECD bei ménnlichen
Personen 62 ng/ml betragt.

Verfahren nach Anspruch 1, umfassend:

(a) Messen von Spiegeln der gesheddeten oder aktiv gespaltenen EGFR ECD in einer Korperflissigkeitsprobe
des Krebspatienten zu einem ersten Zeitpunkt wéahrend einer Krebsbehandlung;

(b) Bestimmen, ob die Spiegel der gesheddeten oder aktiv gespaltenen EGFR ECD verringert sind, verglichen
mit den Spiegeln der gesheddeten oder aktiv gespaltenen EGFR ECD bei gesunden Kontrollpersonen;

(c) Wiederholen der Schritte (a) und (b) zu verschiedenen Zeitintervallen im Verlaufe der Behandlung oder
Therapie des Patienten; wobei eine Verringerung der Serum-Spiegel der gesheddeten oder aktiv gespaltenen
EGFR ECD, verglichen mit den Spiegeln der gesheddeten oder aktiv gespaltenen EGFR ECD bei gesunden
Kontrollpersonen, in jedem getesteten Intervall auf einen oder mehrere der folgenden Sachverhalte hinweist:
(i) eine Erhdhung des Stadiums oder Grades des Krebses wahrend der Krebsbehandlung des Patienten; (ii)
fehlendes Ansprechen des Patienten auf die Krebsbehandlung oder -therapie; (iii) schlechtes Ergebnis der
Therapie des Patienten; (iv) kiirzerer Zeitraum bis zur Krankheitsprogression als bei Patienten mit normalen
Serum-EGFR-ECD-Spiegeln; oder (v) kiirzere Uberlebenszeit als bei Patienten mit normalen Serum-EGFR-
ECD-Spiegeln.

Verfahren nach Anspruch 11, wobei eine Erh6hung oder Anhebung der Serum-Spiegel der EGFR ECD, verglichen
mit denjenigen von gesunden Kontrollpersonen, in einem getesteten Intervall wahrend einer Behandlung oder The-
rapie bestimmt wird, und wobei die besagte Erhéhung oder Anhebung in einem Spiegel der EGFR ECD resultiert,
welcher den Kontrollspiegeln entspricht, wodurch auf einen oder mehrere der folgenden Sachverhalte hingewiesen
wird: (i) verbesserter klinischer Nutzen (Clinical Benefit Rate, CBR) der Krebsbehandlung oder - therapie; oder (ii)
Remission der Krankheit.
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Verfahren nach Anspruch 11, wobei in Schritt (b) der normale Bereich der Spiegel der extrazellularen Doméane
(ECD) des epidermalen Wachstumsfaktorrezeptors (EGFR) bei gesunden Kontrollpersonen im Bereich von 45 bis
78 ng/ml liegt.

Verfahren nach Anspruch 11, wobei in Schritt (b) der normale Mittelwert des Serum-Spiegels der EGFR ECD bei
weiblichen Personen 61 ng/ml betragt.

Verfahren nach Anspruch 11, wobei in Schritt (b) der normale Mittelwert des Serum-Spiegels der EGFR ECD bei
mannlichen Personen 62 ng/ml betragt.

Verfahren nach Anspruch 1, umfassend:

(a) Messen von Spiegeln der gesheddeten oder aktiv gespaltenen EGFR ECD in einer Serum- oder Plasmaprobe
des Krebspatienten mit einem Krebs, der aus der Gruppe ausgewahlt ist, welche aus Brustkrebs, Prostatakrebs,
Dickdarmkrebs, Gebarmutterhalskrebs und Lungenkrebs besteht;

(b) Bestimmen, ob der Krebspatient verringerte Serum- oder Plasma-Spiegel der gesheddeten oder aktiv ge-
spaltenen EGFR ECD aufweist, verglichen mit den Serum- oder Plasma-Spiegeln der gesheddeten oder aktiv
gespaltenen EGFR ECD bei gesunden Kontrollpersonen; und

(c) Uberwachung der Schwere der Krebserkrankung oder der Krebsprogression bei dem Patienten auf der
Grundlage verringerter Serum- oder Plasma-Spiegel der gesheddeten oder aktiv gespaltenen EGFR ECD im
Serum oder Plasma des Patienten, verglichen mit den normalen Serum- oder Plasma-Spiegeln der gesheddeten
oder aktiv gespaltenen EGFR ECD in Schritt (b), wobei das schwerste Krebsstadium mitden niedrigsten Spiegeln
der gesheddeten oder aktiv gespaltenen EGFR ECD von Plasma oder Serum korreliert, verglichen mit den
Spiegeln bei gesunden Kontrollpersonen.

Verfahren nach Anspruch 16, wobei der (die) Krebspatient(in) an Brustkrebs leidet.
Verfahren nach Anspruch 16, wobei die Spiegel von EGFR ECD in Serum bestimmt werden.

Verfahren nach Anspruch 16, wobei der normale Serum-Spiegel von EGFR ECD im Bereich von 45 ng/ml bis 78
ng/ml liegt.

Verfahren nach Anspruch 16, wobei der normale Mittelwert des Serum-Spiegels der EGFR ECD bei weiblichen
Personen 61 ng/ml betrégt.

Verfahren nach Anspruch 16, wobei der Cut-off-Wert fur den unteren Grenzwert von normal 45 ng/ml ist und der
Cut-off-Wert fur den oberen Grenzwert von normal 78 ng/ml ist.

Verfahren nach Anspruch 16, wobei der normale Mittelwert des Serum-Spiegels der EGFR ECD bei mannlichen
Personen 62 ng/ml betrégt.

Verfahren nach Anspruch 16, wobei der Cut-off-Wert fir den unteren Grenzwert von normal 46 ng/ml bei ménnlichen
Personen ist und der Cut-off-Wert fir den oberen Grenzwert von normal 79 ng/ml bei mannlichen Personen ist.

Verfahren nach Anspruch 16, wobei EGFR-ECD-Spiegel in Plasma oder Serum durch einen enzymgekoppelten
Immunadsorptionstest (Enzyme Linked Immunosorbent Assay, ELISA) bestimmt werden.

Verfahren nach Anspruch 1, umfassend:

(a) Bestimmen, ob der Krebspatient zu einem oder mehreren Zeitintervallen im Verlaufe der Krebsbehandlung
des Patienten verringerte Serum-Spiegel von EGFR ECD aufweist, verglichen mit den Serum-Spiegeln der
EGFR ECD bei gesunden Kontrollpersonen; und

(b) Schlussfolgern, dass der Krebspatient, der verringerte Serum-Spiegel der EGFR ECD aufweist, verglichen
mit den Serum-Spiegeln der EGFR ECD bei gesunden Kontrollpersonen, wahrscheinlich ein nicht erfolgreiches
Ergebnis der Krebsbehandlung oder -therapie haben wird, das gekennzeichnet ist durch einen verminderten
klinischen Nutzen (Clinical Benefit Rate, CBR), einen kiirzeren Zeitraum bis zur Krankheitsprogression als bei
Patienten mit normalen Serum-EGFR-ECD-Spiegeln; oder eine kiirzere Uberlebenszeit als bei Patienten mit
normalen Serum-EGFR-ECD-Spiegeln, basierend auf der Bestimmung von verringerten Serum-Spiegeln der
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EGFR ECD, verglichen mit normalen Werten.
Verfahren nach Anspruch 25, wobei der Krebs metastatischer Brustkrebs ist.
Verfahren nach Anspruch 25, wobei der normale Serum-Spiegel von EGFR im Bereich von 45 ng/ml bis 78 ng/ml liegt.
Verfahren nach Anspruch 25, wobei Serum-EGFR-Spiegel durch einen ELISA bestimmt werden.

Verfahren zur Bestimmung von Krankheitsprogression und generellem Uberleben von Patienten (Overall Patient
Survival) bei einer Person mit Brustkrebs, umfassend:

(a) Messen des Spiegels der gesheddeten oder aktiv gespaltenen EGFR ECD in einer Korperfliissigkeitsprobe
des Krebspatienten, wobei die besagte Korperflussigkeit aus Blut, Serum oder Plasma ausgewahlt ist;

(b) Messen des Spiegels der gesheddeten ECD des humanen epidermalen Wachstumsfaktorrezeptors-2 (HER-
2/neu) in derselben Korperflissigkeitsprobe des Krebspatienten; und

(c) Bestimmen, in der Kombination, (i) ob der Spiegel der gesheddeten oder aktiv gespaltenen EGFR ECD
verringert ist, verglichen mit dem Spiegel der gesheddeten oder aktiv gespaltenen EGFR ECD bei gesunden
Kontrollpersonen; und (ii) ob der Spiegel der gesheddeten HER-2/neu ECD erhoht ist, verglichen mit dem
Spiegel der gesheddeten HER-2/neu ECD bei gesunden Kontrollpersonen; wobei der normale Bereich des
Spiegels der gesheddeten oder aktiv gespaltenen extrazellularen Doméane EGFR ECD bei gesunden Kontroll-
personen 45 bis 78 ng/ml ist und der normale Spiegel von gesheddeter HER-2/neu ECD bei Kontrollpersonen
niedriger als 15 ng/ml ist und ein erhéhter Spiegel gleich oder grof3er als 15 ng/ml ist; und wobei ferner eine
Verringerung des Spiegels der gesheddeten oder aktiv gespaltenen EGFR ECD, verglichen mit dem Spiegel
der gesheddeten oder aktiv gespaltenen EGFR ECD bei gesunden Kontrollpersonen, und eine Erh6hung des
Spiegels der gesheddeten HER-2/neu ECD, verglichen mit dem Spiegel der gesheddeten HER-2/neu ECD bei
gesunden Kontrollpersonen, in der Patientenprobe auf einen oder mehrere der folgenden Sachverhalte hinwei-
sen: (i) kiirzerer Zeitraum bis zur Krebsprogression, (i) kiirzere generelle Uberlebenszeit fiir den Patienten.

Verfahren nach Anspruch 29, wobei der kiirzere Zeitraum bis zur Krankheitsprogression, verglichen mit Patienten
mit normalen Serum-EGFR-ECD-Spiegeln; oder die kiirzere Uberlebenszeit, verglichen mit Patienten mit normalen
Serum-EGFR-ECD-Spiegeln, ferner mit verringerten EGFR-ECD-Spiegeln und erh6hten HER-2/neu-Spiegeln bei
Patienten verknipftist, verglichen mit Kontrollpersonen, die normale EGFR-Spiegel und erhdhte HER-2/neu-Spiegel
aufweisen, oder Kontrollpersonen, die verringerte EGFR-Spiegel und normale HER-2/neu-Spiegel aufweisen.

Verfahren nach Anspruch 29, wobei die Krebspatienten an einem Krebs mit soliden Tumoren leiden.

Verfahren nach Anspruch 29, wobei die Krebspatienten an einem Krebs leiden, der aus Eierstock-, Blasen-, Dick-
darm-, Lungen-, Brust- oder Prostatakrebs ausgewahlt ist.

Verfahren nach Anspruch 29, wobei die Patient(inn)en an Brustkrebs oder metastatischem Brustkrebs leiden.
Verfahren nach Anspruch 29, wobei der Spiegel der EGFR ECD durch einen ELISA bestimmt wird, der Antikérper
umfasst, die mit der EGFR ECD immunreaktiv sind, und der Spiegel von HER-2/neu durch einen enzymgekoppelten
Immunadsorptionstest (Enzyme Linked Immunosorbent Assay, ELISA) bestimmt wird, der Antikbrper umfasst, die
mit HER-2/neu oder der extrazellularen Doméne desselben immunreaktiv sind.
Verfahren nach Anspruch 29, ferner umfassend:

(d) Entwickeln einer Behandlungsstrategie fiir den Patienten.
Verfahren nach Anspruch 35, wobei die Ergebnisse der Bewertung von Schritt (c) indizieren (i) eine aggressive
Behandlung oder Therapie des Patienten; oder (ii) sowohl eine EGFR-ausgerichtete Behandlung oder Therapie als

auch eine HER-2/neu-ausgerichtete Behandlung oder Therapie.

Verfahren nach Anspruch 35, wobei der (die) Patient(in) ein(e) Patient(in) mit Brustkrebs oder metastatischem
Brustkrebs ist.

Verfahren nach Anspruch 35, wobei die Korperflussigkeitsprobe Serum ist.
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Verfahren nach Anspruch 29, wobei die Ergebnisse auf einen oder mehrere der folgenden Sachverhalte hinweisen:
(i) eine Erhéhung des Stadiums oder Grades des Krebses wéhrend der Krebsbehandlung des Patienten; (ii) feh-
lendes Ansprechen des Patienten auf die Krebsbehandlung oder -therapie; (iii) schlechtes Ergebnis der Therapie
des Patienten; (iv) kiirzerer Zeitraum bis zur Krankheitsprogression als bei Patienten mit normalen Serum-EGFR-
ECD-Spiegeln; oder (v) kiirzere Uberlebenszeit als bei Patienten mit normalen Serum-EGFR-ECD-Spiegeln.

Verfahren nach Anspruch 39, wobei eine Erh6hung oder Anhebung der Serum-Spiegel der EGFR ECD, verglichen
mit denjenigen von gesunden Kontrollpersonen, und eine gleichzeitige Verringerung der Serum-Spiegel von HER-
2/neu, verglichen mit denjenigen von gesunden Kontrollpersonen, in einem getesteten Intervall wahrend einer Be-
handlung oder Therapie bestimmt werden, und wobei die Erhhung oder Anhebung von EGFR ECD Kontrollspiegel
zum Ergebnis hat und die Verringerung der HER-2/neu-Spiegel Kontrollspiegel zum Ergebnis hat, wodurch auf
einen oder mehrere der folgenden Sachverhalte hingewiesen wird: (i) verbesserter klinischer Nutzen (Clinical Benefit
Rate, CBR) der Krebsbehandlung oder - therapie; (i) langerer Zeitraum bis zur Progression; (iii) langere Uberle-
benszeit des Patienten; oder (iv) Remission der Krankheit.

Verfahren nach Anspruch 39, wobei der normale Mittelwert des Serum-Spiegels der EGFR ECD bei weiblichen
Personen 61 ng/ml betrégt.

Verfahren nach Anspruch 39, wobei der normale Mittelwert des Serum-Spiegels der EGFR ECD bei mannlichen
Personen 62 ng/ml betragt.

Verfahren nach Anspruch 39, wobei die normalen Spiegel von HER-2/neu in Serum niedriger als 15 ng/ml sind.
Verfahren nach Anspruch 39, wobei die Kdrperflussigkeitsprobe Serum ist.

Verfahren nach Anspruch 39, wobei der Krebs ein Brustkrebs oder metastatischer Brustkrebs ist.

Verfahren nach Anspruch 29, umfassend:

(a) Messen von Spiegeln der gesheddeten oder aktiv gespaltenen extrazellularen Doméane (ECD) des EGFR
und von Spiegeln der gesheddeten HER-2/neu ECD in einer Korperflissigkeitsprobe des Krebspatienten zu
einem ersten Zeitpunkt wahrend einer Krebsbehandlung;

(b) Bestimmen (i), ob die Spiegel der gesheddeten oder aktiv gespaltenen EGFR ECD verringert sind, verglichen
mit den Spiegeln der gesheddeten oder aktiv gespaltenen EGFR ECD bei gesunden Kontrollpersonen, und (ii)
ob die Spiegel der gesheddeten HER-2/neu ECD erhéht sind, verglichen mit den Spiegeln der gesheddeten
HER-2/neu ECD bei Kontrollpersonen;

(c) Wiederholen der Schritte (a) und (b) zu verschiedenen Zeitintervallen im Verlaufe der Behandlung oder
Therapie des Patienten; wobei eine Verringerung der Serum-Spiegel der gesheddeten oder aktiv gespaltenen
EGFR ECD, verglichen mit den Spiegeln der gesheddeten oder aktiv gespaltenen EGFR ECD bei gesunden
Kontrollpersonen, und eine Erhéhung der Serum-Spiegel der gesheddeten HER-2/neu ECD, verglichen mit
den Spiegeln der gesheddeten HER-2/neu ECD bei Kontrollpersonen, wobei ein erhéhter Spiegel gleich oder
gréRer als 15 ng/ml ist, in jedem getesteten Intervall auf einen oder mehrere der folgenden Sachverhalte hin-
weisen: (i) eine Erhohung des Stadiums oder Grades des Krebses wahrend der Krebsbehandlung des Patienten;
(i) fehlendes Ansprechen des Patienten auf die Krebsbehandlung oder -therapie; (iii) schlechtes Ergebnis der
Therapie des Patienten; (iv) kiirzerer Zeitraum bis zur Krankheitsprogression als bei Patienten mit normalen
Serum-EGFR-ECD-Spiegeln; oder (v) kiirzere Uberlebenszeit als bei Patienten mit normalen Serum-EGFR-
ECD-Spiegeln.

Verfahren nach Anspruch 46, wobei eine Erhéhung oder Anhebung der Serum-Spiegel der EGFR ECD oder eine
Verringerung oder Senkung der Serum-Spiegel von HER-2/neu, verglichen mit den Spiegeln von gesunden Kon-
trollpersonen, in einem getesteten Intervall wahrend einer Behandlung oder Therapie bestimmt werden, und wobei
die Erhéhung oder Anhebung in einem Spiegel der EGFR ECD resultiert, der den Spiegeln gesunder Kontrollper-
sonen entspricht, und wobei die Verringerung oder Senkung in einem Spiegel von HER-2/neu resultiert, der den
Spiegeln gesunder Kontrollpersonen entspricht, wodurch auf einen oder mehrere der folgenden Sachverhalte hin-
gewiesen wird: (i) verbesserter klinischer Nutzen (Clinical Benefit Rate, CBR) der Krebsbehandlung oder -therapie;
oder (ii) Remission der Krankheit.

Verfahren nach Anspruch 46, wobei in Schritt (b) der normale Bereich der Spiegel der extrazellularen Doméane
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(ECD) des epidermalen Wachstumsfaktorrezeptors (EGFR) bei gesunden Kontrollpersonen im Bereich von 45 bis
78 ng/ml liegt und der normale Wert von HER-2/neu bei gesunden Kontrollpersonen kleiner als 15 ng/ml ist.

Verfahren nach Anspruch 46, wobei in Schritt (b) der normale Mittelwert des Serum-Spiegels der EGFR ECD bei
weiblichen Personen 61 ng/ml betragt.

Verfahren nach Anspruch 46, wobei in Schritt (b) der normale Mittelwert des Serum-Spiegels der EGFR ECD bei
ménnlichen Personen 62 ng/ml betragt.

Verfahren nach Anspruch 46, wobei die Korperflissigkeitsprobe Serum ist.

Verfahren nach Anspruch 46, wobei der Krebs ein Brustkrebs oder metastatischer Brustkrebs ist.

Revendications

1.

Procédé de contréle du cancer du sein, du cancer de la prostate, du cancer du poumon, du cancer de I'ovaire et
du cancer du célon ou de son efficacité chez un patient cancéreux subissant un traitement de ce genre, dans lequel :

(a) on mesure le niveau du domaine extracellulaire perdu ou clivé activement ( ECD ) du récepteur du facteur
de croissance épidermique (EGFR ) dans un échantillon de fluide corporel du patient cancéreux, le fluide
corporel étant choisi parmi le sang, le sérum ou le plasma ; et

(b) on détermine si ces niveaux de 'ECD de 'EGFR diminuent au cours du traitement du cancer par rapport
aux niveaux chez des témoins normaux ; la plage normale du niveau chez des témoins normaux étant de 45
a 78 ng/ml ; et en outre une diminution du niveau de 'ECD perdu ou clivé activement de 'EGFR par rapport
au niveau de 'ECD perdu ou clivé activement de I' EGFR chez des témoins normaux pendant la durée de
contréle indiquant un ou plusieurs des faits suivants : (i) progression du cancer, (ii ) stade plus avancé du
cancer ou ( iii ) manque de réaction du patient au traitement du cancer.

Procédé suivant la revendication 1, dans lequel en outre, on compare les niveaux d’'ECD de 'EGFR du patient
cancéreux, les uns aux autres pendant la durée de contréle en fournissant ainsi les propres valeurs d’'ECD de
'EGFR du patient comme témoin interne pour un contréle de 'ECDde 'EGFR de longue durée.

Procédé suivant la revendication 1, dans lequel les patients cancéreux ont un cancer a tumeur solide.
Procédé suivant la revendication 1, dans lequel I'échantillon de fluide corporel est du sérum.

Procédé suivant la revendication 1, dans lequel en outre un changement du niveau de 'ECD de 'EGFR (i) allant
d’une diminution par rapport au niveau de I'ECD de 'EGFR chez des témoins normaux a une augmentation ou (ii )
allant d'une diminution par rapport au niveau de 'ECD de 'EGFR chez des témoins normaux a un niveau de l[ECD
de 'EGFR chez des témoins normaux indique une amélioration de I'état des patients cancéreux provenant de
I'efficacité du traitement.

Procédé suivant la revendication 1, dans lequel on détermine le niveau de 'ECD de 'EGFR par un essai par
immunosorbant lié a un enzyme ( ELISA ) comprenant des anticorps immunoréactifs a 'ECD de 'EGFR.

Procédé suivant la revendication 1, dans lequel :

(a)onmesure des niveaux de I'ECD perdu ou clivé activement de 'TEGFR dans un échantillon de fluide corporel
du patient cancéreux en un premier instant pendant le traitement du cancer ;

(b) on détermine si les niveaux de I'ECD perdu ou clivé activement de 'EGFR ont diminué par rapport aux
niveaux de 'ECD perdu ou clivé activement de 'EGFR chez des témoins normaux ; la plage normale de niveau
du domaine ECD extracellulaire perdu ou clivé activement, du récepteur du facteur de croissance épidermique
(EGFR) chez des témoins normaux étant comprise entre 45 a 78 ng/ml ;

(c) on répéte les stades (a) et (b) a des intervalles de temps différents au cours du traitement ou de la
thérapie du patient, une diminution des niveaux sériques de 'ECD de 'EGFR perdu ou clivé activement, par
rapport aux niveaux de I'ECD de I'EGFR perdu ou clivé activement chez des témoins normaux a chaque
intervalle testé indiquant I'un ou plusieurs des faits (i) une augmentation du stade ou du degré du cancer
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pendant le traitement du cancer du patient ; ( ii ) un manque de réaction au traitement ou a la thérapie du cancer
par le patient ; (iii ) une issue médiocre de la thérapie du patient ; (iv ) une durée courte jusqu’a la progression
de la maladie ; ou (v ) une courte durée de survie.

Procédé suivant la revendication 7, dans lequel on détermine une augmentation ou une élévation des niveaux
sériques de 'ECD de 'EGFR par rapport a ceux chez des témoins normaux a un intervalle testé pendant le traitement
ou la thérapie, 'augmentation ou I'élévation des résultats d’'un niveau de I'ECD de I'EGFR qui est a peu pres égal
au niveau témoin indiquant un ou plusieurs des faits (i ) une bonne réaction du patient au traitement ou a la thérapie
du cancer ; ou (ii ) une rémission de la maladie.

Procédé suivant la revendication 7, dans lequel la valeur moyenne normale de I'ECD sérique de 'EGFR chez la
femme est de 61 ng/ml.

Procédé suivant la revendication 7, dans lequel la valeur moyenne normale de I'ECD sérique de I'EGFR chez
I’'hnomme est de 62 ng/ml.

Procédé suivant la revendication 1, dans lequel :

(a)onmesure des niveaux de 'ECD perdu ou clivé activement de 'TEGFR dans un échantillon de fluide corporel
du patient cancéreux en un premier instant pendant le traitement du cancer ;

(b) on détermine si les niveaux de I'ECD de I'EGFR perdu ou clivé activement ont diminué par rapport aux
niveaux de 'ECD de 'EGFR perdus ou clivés activement chez des témoins normaux ;

(c) on répéte les stades (a) et (b) a des intervalles de temps différents au cours du traitement ou de la
thérapie du patient, une diminution des niveaux sériques de 'ECD de I'EGFR perdu ou clivé activement, par
rapport aux niveaux de 'ECD de 'EGFR perdu ou clivé activement chez des témoins normaux & chaque
intervalle testé indiquant I'un ou plusieurs des faits (i) une augmentation du stade ou du degré du cancer
pendant le traitement du cancer du patient ; (ii ) un manque de réaction au traitement ou a la thérapie du cancer
par le patient ; (iii ) une issue médiocre de la thérapie du patient ; (iv ) une durée de progression de la maladie
plus courte que des patients ayant des niveaux sériques de 'ECD de 'EGFR normaux ou (v ) une durée de
survie plus courte que des patients ayant des taux sériques de 'ECD de 'EGFR normaux.

Procédé suivant la revendication 11, dans lequel on détermine une augmentation ou une élévation des niveaux
sériques de 'ECD de 'EGFR par rapport a ceux chez des témoins normaux a un intervalle testé pendant le traitement
ou la thérapie, 'augmentation ou I'élévation des résultats d’'un niveau de 'ECD de 'EGFR qui est a peu pres égale
au niveau témoin indiquant un ou plusieurs des faits (i ) une bonne réaction du patient au traitement ou a la thérapie
du cancer ; ou (i ) une rémission de la maladie.

Procédé suivant la revendication 11, dans lequel au stade (b ), la plage normale des niveaux du domaine extra-
cellulaire (ECD ) du récepteur de facteur de croissance épidermique (EGFR ) chez des témoins normaux est
compris entre 45 et 78 ng/ml.

Procédé suivant la revendication 11, dans lequel dans le stade (b ), la valeur moyenne normale de 'ECD sérique
de 'EGFR chez la femme est de 61 ng/ml.

Procédé suivant la revendication 11, dans lequel dans le stade (b ), la valeur moyenne normale de 'ECD sérique
de 'EGFR chez 'homme est de 62 ng/ml.

Procédé suivant la revendication 1 dans lequel :

(a) on mesure des niveaux de 'ECD de I'EGFR perdu ou clivé activement dans un échantillon de sérum ou
de plasma du patient cancéreux ayant un cancer choisi dans le groupe, consistant en le cancer du sein, le
cancer de la prostate, le cancer du célon, le cancer du col et le cancer du poumon ;

(b) on détermine si le patient cancéreux a des niveaux sériques ou plasmatiques diminués de I'ECD de TEGFR
perdu ou clivé activement par rapport aux niveaux sériques ou plasmatiques de 'EGFR de I'ECD perdu ou clivé
activement chez des témoins normaux ; et ¢ ) on contréle la sévérité du cancer ou la progression du cancer
chez le patient sur la base des niveaux sériques ou plasmatiques diminués de 'ECD de 'EGFR perdu ou clivé
activement dans le sérum ou le plasma du patient par rapport aux niveaux sériques ou plasmatiques normaux
de 'ECD perdu ou clivé activement de 'EGFR au stade (b ), le stade du cancer le plus sévere étant corrélé
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aux niveaux les plus bas de taux plasmatiques ou sériques de 'ECD perdu ou clivé activement de 'EGFR par
rapport aux taux normaux de témoin.

Procédé suivant la revendication 16, dans lequel le patient cancéreux a un cancer du sein.
Procédé suivant la revendication 16, dans lequel on détermine les niveaux de 'ECD de 'EGFR dans du sérum.

Procédé suivant la revendication 16, dans lequel le niveau sérique normal de 'ECD de 'EGFR est compris entre
45 ng/ml & 78 ng/ml.

Procédé suivant la revendication 16, dans lequel la valeur moyenne normale de 'ECD sérique de 'EGFR chez la
femme est de 61 ng/ml.

Procédé suivant la revendication 16, dans lequel la valeur de coupure pour la limite inférieure de la normalité est
de 45 ng/ml et la valeur de coupure pour la limite supérieure de la normalité est de 78 ng/ml.

Procédé suivant la revendication 16, dans lequel la valeur moyenne normale de 'ECD sérique de 'EGFR chez
I’'homme est de 62 ng/ml.

Procédé suivant la revendication 16, dans lequel la valeur de coupure de la limite inférieure de la normalité est de
46 ng/mlchez 'homme et la valeur de coupure pour la limite supérieure de la normalité est de 79 ng/ml chez I’homme.

Procédé suivant la revendication 16, dans lequel on détermine les niveaux plasmatiques ou sériques de 'ECD de
'EGFR par un essai par immunosorbant lié & un enzyme ( ELISA).

Procédé suivant la revendication 1 dans lequel :

(a) on détermine si le patient cancéreux a des niveaux sériques diminués de 'ECD de I'EGFR par rapport a
des niveaux sériques de 'ECD de 'EGFR chez des témoins normaux a un intervalle de temps ou a plusieurs
intervalles de temps au cours du traitement du cancer du patient ; et

('b) on conclut que le patient cancéreux ayant des niveaux sériques diminués de 'ECD de 'EGFR par rapport
aux niveaux sériques de 'ECD de 'EGFR chez des témoins normaux aura probablement un résultat sans
succes du traitement de la thérapie du cancer, tel que caractérisé par un taux de bénéfice clinique réduit
(CBR), une durée plus courte jusqu’a la progression de la maladie que des patients ayant des niveaux sériques
normaux de I'ECD de I'EGFR ; ou une durée de survie plus courte que des patients ayant des niveaux sériques
normaux de 'ECD de 'EGFR sur la base de la détermination de niveaux sériques diminués de I'ECD de 'TEGFR
par rapport a des valeurs normales.

Procédé suivant la revendication 25, dans lequel le cancer est un cancer du sein métastatique.

Procédé suivant la revendication 25, dans lequel le niveau sérique normal de 'EGFR est compris entre 45 ng/ml
et 78 ng/ml.

Procédé suivant la revendication 25, dans lequel on détermine les niveaux sériques de 'EGFR par un ELISA.

Procédé de détermination de la progression d’'une maladie et de la survie globale d’'un patient ayant un cancer du
sein dans lequel :

(a) on mesure le niveau de I'ECD de 'EGFR perdu ou clivé activement dans un échantillon de fluide corporel
du patient cancéreux, le fluide corporel étant choisi parmi le sang, le sérum ou le plasma ;

(b) on mesure le niveau de 'ECD du récepteur 2 du facteur de croissance épidermique humain ( HER-
2/nouveau ) dans le méme échantillon de fluide corporel du patient cancéreux ; et

(c) on détermine, en combinaison, (i) sile niveau de 'ECD de 'EGFR perdu ou clivé activement est diminué
par rapport au niveau de 'ECD de 'EGFR perdu ou clivé activement chez des témoins normaux ; et (ii ) si le
niveau de I'ECD perdu de 'HER-2/nouveau est augmenté par rapport au niveau de I'ECD perdu de 'EHR-
2/nouveau chez des témoins normaux ; la plage normale du niveau de I'ECD de 'EGFR du domaine extracel-
lulaire perdu ou clivé activement chez des témoins normaux est de 45 a 78 ng/ml et le niveau normal de 'ECD
perdu de 'HEER-2/nouveau chez des témoins est inférieur & 15 ng/ml et un niveau élevé est égal ou supérieur
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a 15 ng/ml ; et en outre dans lequel une diminution du niveau de I'ECD perdu ou clivé activement de 'EGFR
par rapport au niveau de 'ECD perdu ou clivé activement de 'lEGFR chez des témoins normaux et une aug-
mentation du niveau de 'ECD perdu de 'HER-2/nouveau par rapport au niveau de 'ECD perdu de HER-
2/nouveau chez des témoins normaux dans I'échantillon du patient indique un ou plusieurs de ce qui suit : (i)
durée plus courte jusqu’a la progression du cancer, (i ) survie globale plus courte pour le patient.

Procédé suivant la revendication 29, dans lequel la durée plus courte de progression de la maladie par rapport a
des patients ayant des niveaux sériqgues normaux de I'ECD de 'EGFR ou la durée de survie plus courte par rapport
a des patients ayant des niveaux sériqgues normaux de 'ECD de I'EGFR est associée en outre a des niveaux
diminués de 'ECD de 'EGFR et a des niveaux augmentés de I'HER-2/nouveau chez des patients par rapport a des
témoins ayant des niveaux normaux de 'EGFR et des niveaux augmentés de 'HER-2/nouveau ; ou des témoins
ayant des niveaux diminués de 'EGFR et des niveaux normaux de 'HER-2.

Procédé suivant la revendication 29, dans lequel les patients cancéreux ont un cancer a tumeur solide.

Procédé suivant la revendication 29, dans lequel les patients cancéreux ont un cancer choisi parmi le cancer de
I'ovaire, le cancer de la vessie, le cancer du c6lon, le cancer du poumon, le cancer du sein ou le cancer de la prostate.

Procédeé suivantlarevendication 29, dans lequel les patients ont un cancer du sein ou un cancer du sein métastatique.

Procédé suivant la revendication 29, dans lequel on détermine le niveau de 'ECD de 'EGFR par un ELISA com-
prenant des anticorps immunoréactifs & 'TECD de 'EGFR et on détermine le niveau de I'HER-2/nouveau par un
essai par immunosorbant lié a un enzyme ( ELISA ) comprenant des anticorps immunoréactifs a 'HER-2/nouveau
ou a son domaine extracellulaire.

Procédé suivant la revendication 29, dans lequel en outre :
(d) on évalue une stratégie de traitement du patient.

Procédé suivant larevendication 35, dans lequel les résultats de I'évaluation du stade ( ¢ ) indiquent (i ) un traitement
ou une thérapie agressive du patient ; ou (ii ) ala fois un traitement ou une thérapie visant 'EGFR et/ou une thérapie
visant 'HER-2/nouveau.

Procédé suivant la revendication 35, dans lequel le patient est un patient ayant un cancer du sein ou un patient
ayant un cancer du sein métastatique.

Procédé suivant la revendication 35, dans lequel I'échantillon de fluide corporel est du sérum.

Procédé suivant la revendication 29, dans lequel les résultats sont indicatifs d'un ou plusieurs de (i) une augmen-
tation du stade ou du degré de cancer pendant le traitement du cancer du patient ; (ii ) un manque de réaction au
traitement ou a la thérapie du cancer par le patient ; (iii ) une issue médiocre de la thérapie du patient ; une durée
plus courte de progression de la maladie que pour des patients ayant des niveaux sériques normaux d'ECD de
'EGFR ; ou (v) une durée de survie plus courte que des patients ayant des niveaux sériques normaux de I'ECD
de 'EGFR.

Procédé suivant la revendication 39, dans lequel on détermine une augmentation ou une élévation des niveaux
sériques de 'ECD de 'EGFR par rapport a ceux de témoins normaux et une diminution concomitante des niveaux
sériques de 'HER-2/nouveau par rapport a ceux de témoins normaux a un intervalle testé pendant le traitement ou
la thérapie et dans lequel 'augmentation ou I'élévation de 'ECD de I'EGFR donne des niveaux de témoin et la
diminution des niveaux d’HER-2/nouveau donne des niveaux de témoin indiquant ainsi un ou plusieurs de (i) un
taux clinique bénéfique amélioré ( CBR ) du traitement ou de la thérapie du cancer (ii ) une durée plus longue vers
la progression ; (iii ) une survie plus longue du patient ; ou (iv ) une rémission de la maladie.

Procédé suivant la revendication 39, dans lequel la valeur normale de 'ECD sérique de 'EGFR chez la femme est
de 61 ng/ml.

Procédé suivant la revendication 39, dans lequel la valeur normale de I'ECD sérique de 'EGFR chez 'homme est
de 62 ng/ml.
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Procédé suivant la revendication 39, dans lequel les niveaux normaux de I'HER-2/nouveau dans le sérum sont
inférieurs & 15 ng/ml.

Procédé suivant la revendication 39, dans lequel I'échantillon de fluide corporel est du sérum.
Procédeé suivant la revendication 39, dans lequel le cancer est un cancer du sein ou un cancer du sein métastatique.
Procédé suivant la revendication 29, dans lequel :

(a) on mesure des niveaux du domaine extracellulaire (ECD ) perdu ou clivé activement de 'EGFR et des
niveaux de 'ECD perdu de 'HER-2/nouveau dans un échantillon de fluide corporel du patient cancéreux en un
premier point pendant un traitement du cancer ;

(b) on détermine (i) siles niveaux de 'ECD perdu ou clivé activement de 'EGFR sont diminués par rapport
aux niveaux de 'ECD perdu ou clivé activement de 'EGFR chez des témoins normaux, et (ii ) si les niveaux
de 'ECD perdu de I' HER-2/nouveau sont augmentés par rapport aux niveaux de 'ECD perdu de I'HER-
2/nouveau chez des témoins ;

(c)onrépéete les stades (a ) et (b ) a des intervalles de temps différents au cours du traitement de la thérapie
du patient ; une diminution du niveau du sérum de I'ECD perdu ou clivé activement de 'TEGFR par rapport aux
niveaux de 'ECD perdu ou clivé activement de 'EGFR chez des témoins normaux et une augmentation des
niveaux du sérum de 'ECD perdu de 'HER-2/nouveau par rapport aux niveaux de I'ECD perdu de I'HER-
2/nouveau chez des témoins, un niveau élevé étant supérieur ou égal a 15 ng/ml a chaque intervalle testé
indiquant I'un ou plusieurs de (i) une augmentation du stade ou du degré du cancer pendant le traitement du
cancer du patient (ii ) un manque de réaction au traitement pour la thérapie du cancer par le patient et (iii )
une issue médiocre de la thérapie du patient ; une durée plus courte vers la progression de la maladie que des
patients ayant des taux sériques normaux de I'EGFR ; ou ( v ) une durée de survie plus courte que des patients
ayant des taux sériques normaux de I'ECD de I'EGFR.

Procédé suivant la revendication 46, dans lequel on détermine une augmentation ou une élévation des niveaux
sériques de 'ECD de 'EGFR, ou une diminution ou un déclin des niveaux sériques de 'HER-2/nouveau par rapport
a des niveaux de témoins normaux a un intervalle testé pendant un traitement ou une thérapie, et dans lequel
I'augmentation ou I'élévation se traduit par un niveau de 'ECD de 'EGFR a des niveaux de témoins normaux et
dans lequel la diminution ou le déclin se traduit par un niveau de 'HER-2/nouveau de niveaux normaux de témoin,
ce quiindique I'un ou plusieurs de (i ) un taux bénéfique amélioré ( CBR ) du traitement ou de la thérapie du cancer ;
ou (ii ) une rémission de la maladie.

Procédé suivant la revendication 46, dans lequel au stade (b ), la plage normale des niveaux du domaine extra-
cellulaire (ECD ) du récepteur de facteur de croissance épidermique (EGFR ) chez des témoins normaux est
compris entre 45 ng/ml et 78 ng/ml, et la valeur normale de I'HER-2/nouveau chez les témoins normaux est inférieure
a 15 ng/ml.

Procédé suivant la revendication 46, dans lequel au stade (b ), la valeur moyenne normale de 'ECD sérique de
'EGFR chez la femme est de 61 ng/ml.

Procédé suivant la revendication 46, dans lequel au stade (b)), la valeur moyenne normale de 'ECD sérique de
'EGFR chez 'homme est de 62 ng/ml.

Procédé suivant la revendication 46, dans lequel I'échantillon de fluide corporel est du sérum.

Procédé suivant la revendication 46, dans lequel le cancer est un cancer du sein ou un cancer du sein métastatique.

35



EP 1573316 B1

posealoo(] B
pasealou| 7

1493 wnies
Vi Old

|[ewioN 0} patedwon abueys

36



EP 1573316 B1

paseanagl

pasesiou| g

1493 Wnieg
aLold

S|9A97 |eWION
0} paledwo) abueysy 9

37



EP 1573316 B1

BIoG Oje|\ [BWION ~ BISS 8jewd- [BwlION

1493 WNnIag uespy
¢ '9ld

0l
0z
0¢
o
0S
09
0L
08
06
00}

1493 qw/Bu

38



EP 1573316 B1

(6=u) (gp=u g=u)  (z=u)  (66=V)
| obejg ||| ebeys || obe)s | ebeys  ubjuag

S

T
Bl

BWISE|d/WNI9G UelIBAQ U] 149T
| | € Old -

€S 10 %

JoinH |JewIoN > SO

39



EP 1573316 B1

0971
-1

$601 0tL S9t 0
1 1

ULDH [BUWION

- 0 :
CHIHITEON - zymmpoiesory  fuaog mo

M
Wiod "1 CUHH PaeAdH

C-UHH [eULION
Y4DF [eWliON

=

T T 1 I
S[9AT WADT PUE NOU/Z-YHH WNJIIS JO UOYIBIU]

$UO0ISSIIT0.1J 0) duIl],

¥ 'Old

00°0

-ST°0

0s°0

SL'0

00°1

Ade1ayq], Jo y1els wo.1j uorssaiSorg Jo Kyiqeqoayg

40



EP 1573316 B1

sasy

09v1 S601 0€L . S9¢ 0
| [ ‘ ] 1
000
VADA [BWION
nou/Z-gAH POIeARH YIOT Mo]
naU/Z-AH PoIeAd[H M
C-4dH _S.E.cz = ¢T’0
WIDT MO
L os0
.5&«.&&& [eULION
UIOYH [BULION
- SL'0
_ . = 00°1
T SPPAJI] UAD PUE U/ -HHH WIS JO UOHIBIUY .

: [BAIAINS [[BIIAQ

G "Old

AdeJoy ], Jo 31e)S WOIJ [BAIAING JO Lmqeqoad

41



EP 1573316 B1

REFERENCES CITED IN THE DESCRIPTION

Patent documents cited in the description

US 5674753 A [0002] [0039]
US 5344760 A [0039] [0092]
US 5401638 A [0040]

EP 0494135 A [0040]

US 5604107 A [0040]

EP 0412116 A [0040]

CA 20262508 [0040]

US 5698426 A [0042]

US 5223409 A [0042]

US 5403484 A [0042]

US 5580717 A [0042]

US 5427908 A [0042] [0042]

Non-patent literature cited in the description

W.J. Gullick et al.
285-292 [0002]
S. Cohen et al.
4834-4842 [0002]
A.B. Schreiber et al.
846-853 [0002]
Choi etal. Cancer, 1997, vol. 79, 1879-1883 [0002]
Patanen et al. J. Occupational medicine, 1994, vol.
36, 1324-1328 [0002]

Zhou et al. FRONTIERS OF BIOTECHNOLOGY &
PHARMACEUTICALS, 2002, vol. 3, 29-45 [0002]

L. Harris et al. Int J. Biol. Markers, 1999, vol. 14,
8-15 [0003]

J. Mendelsohn ; J. Baselga. Oncogene, 2000, vol.
19, 6550-6565 [0003]

A.L. Ullrich et al. Nature, 1984, vol. 307, 418-425
[0004] [0093]

J. Downward et al.
[0004]

C.R. Carlin et al.
257-264 [0004]
F.L.V. Mayes; M.D. Waterfield. The EMBO J.,
1984, vol. 3, 531-537 [0004]

G. Carpenter; S. Cohen. Ann. Rev. Biochem.,
1979, vol. 48, 193-216 [0005]

M.-J. Oh et al. Clin. Cancer Res., 2000, vol. 6,
4760-4763 [0005] [0010]

W.P. Carney; J. Wiliams. AdvancelLaboratory,
Women'’s Health, 2001, 1-3 [0006]

W.J. Gullick et al. Cancer Res., 1986, vol. 46,
285-292 [0007]

B. Ozanne et al. J. Pathol., 1986, vol. 149, 9-14
[0007]

Cancer Res, 1986, vol. 46,
J. Biol. Chem., 1980, vol. 255,

J. Biol. Chem., 1983, vol. 258,

Nature, 1984, vol. 307, 521-527

Mol. Cell. Biol., 1986, vol. 6,

42

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

US 5750753 A [0042]
US 5821047 A [0042]
US 5571698 A [0042]
US 5516637 A [0042]
US 5780225 A [0042]
US 5658727 A [0042]
US 5733743 A [0042]
US 5969108 A [0042]
US 4946778 A [0043]
WO 8605807 A [0047]
WO 8901036 A [0047]
US 5122464 A [0047]

S.J. McKenzie. Biochim. et Biophys. Acta, 1991, vol.
1072, 193-214 [0007]

C.Wrightetal. Br.J. Cancer,1992,vol. 65,118-212
[0007]

G.N. Fuller et al.
299-306 [0007]
J.G.M. Kilijn et al.

Mutation Res., 1992, vol. 276,

Endocrine Rev., 1992, vol. 13,

3-17 [0007]

S. Nicolson et al. Oncology, 1991, vol. 1, 43-52
[0007]

C.Wrightetal. Br.J. Cancer, 1991, vol. 63,967-970
[0007]

J.-H. Choi et al. 87th Ann. Meeting AACR, 20 April
1996, 1879-1883 [0007]

J.G.M.Klijnetal. Endocrine Reviews, 1992, vol. 13,
3-17 [0007]

S. Nicolson et al.
1, 43-52 [0007]
C. Wright et al. British Journal Cancer, 1991, vol.
63, 967-970 [0007]
J.R.C. Sainsbury et al.
1398-1402 [0007]

M.A. Rios et al. Anticancer Research, 1988, vol. 8,
173-176 [0007]

A. Ullrich et al. Cell, 1990, vol. 61, 203-212 [0007]
R. Nicolson et al. British Journal Cancer, 1991, vol.
63, 146-150 [0007]

R.G. Dullea et al. Proc. 91st Ann. Meeting of the
American Association for Cancer Research (AACR),
2000, vol. 41, 401 [0008]

J.M. Nelson et al. Proc. 91st Ann. Meeting AACR,
2000, vol. 41, 241 [0008]

Diagnostic Oncology, 1991, vol.

Lancet, 1987, vol. 1,



EP 1573316 B1

T. O'Reilly et al. Proc. 91st Ann. Meeting AACR,
2000, vol. 41, 481 [0008]

H.C. Kelly et al. Proc. 91st Ann. Meeting AACR,
2000, vol. 41, 612 [0008]

L. Witters etal. Breast Cancer Research and Treat-
ment, 1999, vol. 53, 41-50 [0008]

X-D Yang et al. Proc. 91st Ann. Meeting AACR,
2000, vol. 41, 530 [0008]

X-D Yang et al. Cancer Research, 1999, vol. 59,
1236-1243 [0008]

L. Milas et al. Clinical Cancer Research, 2000, vol.
6, 701-708 [0008]

T. Ohmori et al. Proc. 91st Ann. Meeting AACR,
2000, vol. 41, 48236 [0008]

A.Budillonetal. Proceedings ofthe 91st Ann. Meet-
ing AACR, 2000, vol. 41, 773 [0008]

W.P. Carney et al. J. Tumor Marker Oncol., 1991,
vol. 6 (2), 53-72 [0010] [0010]

A.J.Baron etal. Cancer Epidemiology, Biomarkers
and Prevention, 1999, vol. 8, 129-137 [0010]
Brinkman et al. J. Immunol. Methods, 1995, vol.
182, 41-50 [0042]

Ames et al. J. Immunol. Methods, 1995, vol. 184,
177-186 [0042]
Kettleborough et al.
952-958 [0042]
Persic et al. Gene, 1997, vol. 187, 9-18 [0042]
Burton et al. Advances in Immunology, 1994, vol.
57, 191-280 [0042]

Kohler ; Milstein. Nature, 1975, vol. 256, 495-497
[0043]

Eur. J. Immunol., 1994, vol. 24,

43

Harlow etal. Antibodies : A Laboratory Manual. Cold
Spring Harbor Laboratory Press, 1988 [0043]
Hammerlingetal. Monoclonal Antibodies and T-Cell
Hybridomas. Elsevier, 1981, 563-681 [0043]
Kozbor et al. Immunol. Today, 1983, vol. 4, 72
[0043]

Cole et al. Monoclonal Antibodies and Cancer Ther-
apy. Alan R. Liss, Inc, 1985, 77-96 [0043]

Sutcliffe et al. Science, 1983, vol. 219, 660-666
[0046]

Wilson et al. Cell, 1984, vol. 37, 767-778 [0046]
Bittle et al. J. Gen. Virol., 1985, vol. 66, 2347-2354
[0046]

Foecking et al. Gene, 1986, vol. 45, 101 [0048]
Cockett etal. BioTechnology, 1990, vol. 8, 2 [0048]
R.N. Fabricant et al. Proc. Natl. Acad. Sci. USA,
1977, vol. 74, 565-569 [0093]

M.M. Wrann et al. J. Biol. Chem., 1979, vol. 254,
8083-8086 [0093]

S.J. McKenzie et al.
543-548 [0102] [0109]
W.P. Carney et al. J. Tumor Marker Oncol., 1991,
vol. 6, 53-72 [0109]

P.K. Smith et al. Analyt. Biochem. Pierce Chemical
Co, 1985, vol. 150, 76-85 [0113]

M.M. Bradford. Analyt. Biochem. Bio-Rad Labora-
tories, 1976, vol. 72, 248-254 [0113]

O.H. Lowry et al. J. Biol. Chem., 1951, vol. 193,
265-275 [0113]

Oncogene, 1989, vol. 4,



patsnap

TRBI(E) ETREEKREFZMAE (EGFR ) ARIAEWE (ECD ) 2 ( RIRRNESHMDTPALE ) EEBRESR
AT B M B 0 A

DFH(REF)F EP1573316A4 N (E)B 2006-05-03
HiFs EP2003709354 HiFH 2003-02-27

RIERB(ZRFR)AGE) BRAF

al

BEERRAGE) — EEAR
LA E(ERR)AGE) BEAT

FRIRBAA CARNEY WALTER P
HAMER PETER J
LIPTON ALLAN
LEITZEL KIM
ALI SUHAIL M

REAA CARNEY, WALTER, P.
HAMER, PETER, J.
LIPTON, ALLAN

LEITZEL, KIM
ALI, SUHAIL, M.
IPCH &S GO01N33/48 A61B GO1N33/53 GO1N33/566 GO1N33/574
CPCH¥%S GO01N33/57488 GO1N33/57407 GO1N33/57415 GO1N33/57419 GO1N33/57423 GO1N33/57434 GO1N33

/57449 GO1N2333/485 GO1N2333/71 GO1N2800/52
RENE(F) BURKERT , FRANK

£ 5 60/360678 2002-03-01 US
60/429487 2002-11-27 US

H {0 FF STRk EP1573316A2
EP1573316B1
SEEREEIE Espacenet
BEGE)
AR RR T BN B AR EAE ST AT S b s i

LENERNISRNEZ LEENHZ, EEAH  REPREMATED
N £ S S8 & A @ X1 4 45918
prioicisphimiaeiy et ieedngoel IR | | I CLEH TR
iy FESAYTRD , AT RN AATT RN R R EE R, HPEEER ECUinSerum EGFRECNHSETUW
& HEGFRHVECDK 5 IE &3 B M EGFRAVECD K 48 L B K A 4
JERAEH B S ENERN/REERZET R, FIRERRERNE
ENSE—AE , ARAERE T EBEXRPEASTEEGFRMHER2 / Norma‘Ma‘es HHD 62ﬂg/m\ 4679ﬂg/m‘
neuk ¥, X FXEAKE , #BEHER-2 / neuk EABHASHEGFR 3
KEREHN LT RPLE R E B EMNAIE.



https://share-analytics.zhihuiya.com/view/8e8eaaab-fd61-4d63-8ca3-fcfe9789e29c
https://worldwide.espacenet.com/patent/search/family/027791650/publication/EP1573316A4?q=EP1573316A4

