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MULTIPLE ANALYTE DIAGNOSTIC READOUT

Background of the Invention

[0001] Diagnostic assays based upon multiple biomarkers have been used on only a
limited basis. For example, assays have been proposed m which gene expression 1s measured 1n
several genes 1n order to assess clinical status. Also, multiple protein analytes have been used to
screen for the presence of any of multiple disorders when diagnosis 1s unclear. Generally,
algorithms are used 1n order to assess the results of any standard assay and, in particular to assess
whether additional testing 1s needed. However, since different biomarker types provide different
informative results, most assays have been limited to a single marker or analyte per condition to
be screened.

[0002] It 1S common to screen multiple analytes from the same sample for different
clinical indications. This 1s especially true when a patient presents with ambiguous symptoms.
For example, a single blood sample may be screened for hematocrit, hepatitis antigen, HIV, and
SARS. Each of those screens, however, 1s directed to a different clinical condition and 1s tied
into a different algorithm to produce separate results for each of the clinical indications that the
marker 1s 1ntended to measure. Such a broad screen 1s used to rule out or rule 1n one or more
diagnostic pathways 1n a situation in which diagnosis 1s ambiguous or difficult.

[0003] Increasing the number of biomarkers in any screening assay increases the
accuracy of diagnosis. However, there 1s no assay that allows the screening and/or diagnosis of a
condition based upon a plurality of biomarkers. Therefore, there 1s a need 1n the art for assays
and diagnostic algorithms that allow screening and diagnosis of a condition based upon multiple
biomarkers.

Summary of the Invention

[0004] The invention provides methods for assessing the clinical status of a patient. In
particular, the mnvention provides methods for creating a diagnostic readout based upon analysis
of multiple analytes or biomarkers. In practice, methods of the invention provide the ability to
screen patients based upon a plurality of biomarkers 1n a single assay format.

[0005] Mecthods of the invention are particularly useful i complex diagnostic
assessment. The mvention allows multiplex analysis of a plurality of biomarkers in order to
increase the diagnostic power and accuracy of the result. According to one aspect of the
invention, a plurality of different biomarkers obtained from a patient sample are assessed. The
results are then normalized and a diagnostic score 1s produced based upon the normalized

biomarker data. In a preferred embodiment, levels of cach of a plurality of biomarkers in a
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patient sample are obtained. Each biomarker 1s then assigned a binary result (¢.g., a 1 or a 0)
based upon whether the detected level of the biomarker in the patient sample exceeds a
predetermined threshold. Then, a cumulative score 1s obtained by adding the binary results 1n
order to produce a diagnostic score that 1s used in clinical evaluation. In another preferred
embodiment, biomarker results are weighted based upon known diagnostic criteria and/or patient
history, lifestyle, symptoms, and the like. The resulting aggregate weighted score 1s used for
clinical assessment.

[0006] In certain embodiments of the invention, the recadout of the plurality of
biomarkers need not be binary. Rather, the readout may take into consideration the predictive
value of cach of the biomarkers for the condition being assessed. This 1s a form of weighting
based upon known risk factors, diagnostic criteria, and patient history and can be tuned to reflect
the degree of confidence that one expects from the assay. Methods of the invention allow the
generation of a signature based upon results obtained from a plurality of biomarkers, wherein the
signature 1s 1ndicative of the presence/absence of discase, the stage of disease, or prognostic
factors (such as likelihood of recurrence, assessment of response to treatment, and risk of
developing disease).

[0007] Mecthods of the invention make use of the measurement of numerous different
markers that have a predictive relationship or possible predictive value in diagnosis, prognosis,
therapeutic selection, therapeutic efficacy, physiological trait, and/or the likelihood of
recurrence. The predictive power of multiplex diagnostic assessment creates a significant
advantage 1n terms of both the specificity and sensitivity of assay. The predictive power of the
assay resides 1n 1ts ability to take results from a number of different markers and combine them
into a single diagnostic signature or result that encompasses the predictive power of cach of the
individual markers 1n order to produce a highly-sensitive, highly-specific result.

[0008] Accordingly, in one embodiment of the invention, a plurality of biomarkers are
measured 1n a sample obtained from a patient. The plurality of biomarkers are selected from
proteins (including antibodies, enzymes, ctc.), nucleic acids, carbohydrates, sugars, bacteria,
viruses, pH, acids, bases, vitamins, 1ons, hormones, and drugs. Is some cases, for example 1n the
casc of nucleic acids and proteins, expression levels may be measured over time. In other cases,
levels of a biomarker are obtained in whatever units may be appropriate for that biomarker.
Levels can optionally then be normalized across an entire panel of biomarkers or can be assigned
a binary result based upon whether a threshold 1s exceeded or not.

[0009] In some embodiments, results of a panel of biomarkers are used in diagnostic
screening as they are obtained from an individual assay of the various biomarkers. In other cases,

normalization occurs prior to diagnostic determination, and 1n still other cases, biomarker results
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arec simply assigned a binary unit (e.g., a 1 or a 0). Cumulative results are then assessed based
upon cumulative binary input (1.¢., the sum of all 1s and 0s) or on the basis of weighted averages
or on the basis of a signature generated by the panel of markers chosen.

[0010] Markers chosen for multiplex diagnostic assays of the invention are chosen based
upon their predictive value or suspected predictive value for the condition or conditions being
diagnosed. Particular markers are selected based upon various diagnostic criteria, such as
suspected association with disease. The number of markers chosen 1s at the discretion of the user
and depends upon the cumulative predictive ability of the markers and the specificity/sensitivity
of i1ndividual markers 1n the panel. A panecl of markers can be chosen to increase the
cffectiveness of diagnosis, prognosis, treatment response, and/or recurrence. In addition to
general concerns around specificity and sensitivity, markers can also be chosen 1n consideration
of the patient’s history and lifestyle. For example, other discase that the patient has, might have,
or has had can effect the choice of the panel of biomakers to be analyzed. Drugs that the patient
has 1n his/her system may also affect panel selection.

[0011] The invention 1s applicable to diagnosis and monitoring of any disease, either 1n
symptomatic or asymptomatic patient populations. For example, the invention can be used for
diagnosis of infectious discases, inherited diseases, and other conditions, such as disease or
damage caused by drug or alcohol abuse. The imnvention can also be applied to assess therapeutic
cfficacy, potential for discase recurrence or spread (€.g. metastisis).

[0012] The 1nvention 1s especially useful in screening for cancer. Examples of
biomarkers associated with cancer include matrix metalloprotemmase (MMP), necutrophil
gelatinase-associated lipocalin (NGAL), MMP/NGAL complex, thymosin L1135, thymosin [116,
collagen like gene (CLG) product, prohibitin, glutathione-S-transferase, beta-5-tubulin,
ubiquitin, tropomyosin, Cyr61, cystatin B, chaperonin 10, and profilin. Examples of MMPs
include, but are not limited to, MMP-2, MMP-9, MMP9/NGAL complex, MMP/TIMP complex,
MMP/TIMP1 complex, ADAMTS-7 or ADAM-12, among others. Also, the patient sample from
which a biomarker 1s obtained 1s immaterial to the functioning of the invention. Preferred sample
sources include blood, serum, sputum, stool, saliva, urine, cerebral spinal fluid, breast nipple
aspirate, and pus.

[0013] Mcthods of the invention can be used on patients known to have a disease, or can
be used to screen healthy subjects on a periodic basis. A subject can be screened for one or more
diseases simultancously using methods of the invention. Screening can be done on a regular
basis (¢.g., weekly, monthly, annually, or other time interval); or as a one time event. The
outcome of the analysis may be used to alter the frequency and/or type of screening, diagnostic

and/or treatment protocols. Different conditions can be screened for at different time intervals
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and as a function of different risk factors (e.g., age, weight, gender, history of smoking, family
history, genetic risks, exposure to toxins and/or carcinogens ¢tc., or a combination thercof). The
particular screening regimen and choice of markers used in connection with the invention are
determined at the discretion of the physician or technician.

[0014] Threshold wvalues for any particular biomarker and associated discase are
determined by reference to literature or standard of care criteria or may be determined
empirically. In a preferred embodiment of the invention, thresholds for use in association with
biomarker panels of the invention are based upon positive and negative predictive values
associated with threshold levels of the marker. In one example, markers are chosen that provide
100% negative predictive value, in other words patients having values of a sufficient number of
markers (which may be only one¢) below assigned threshold values are not expected to have the
disease for which the screen 1s being conducted and can unambiguously be determined not to
need further intervention at that time. Conversely, threshold values can be set so as to achieve
approximately 100% positive predictive value. In that case, a critical number of biomarker levels
above that threshold are unambiguously associated with the need for further intervention. As will
be apparent to the skilled artisan, for certain biomarkers positive and negative predictive values
do not have to be 100%, but can be something less than that depending upon other factors, such
as the patients genetic history or predisposition, overall health, the presence or absence of other
markers for diseases, etc.

[0015] Further aspects and features of the invention will be apparent upon 1nspection of
the following detailed description thereof.

Detailed Description of the Invention

[0016] The nvention provides methods for clinical assessment 1n which a panel of
different biomarkers obtained from a patient tissue or body fluid sample are analyzed and
aggregated to produce a clinically-informative result. The result of using methods of the
invention 18 increased diagnostic range and power.

[0017] According to the invention, multiple biomarkers are obtained from a patient
sample (e.g., tissue or body fluid samples). Levels of the various markers are appropriately
determined and a cumulative diagnostic/prognostic result 18 produced. Any number of different
biomarkers can be chosen based upon the condition or conditions being screened. In many
instances as for example, 1n cancer, nucleic acid mutations, expression levels, methylation
patterns and the like are screened 1n coordination with protein levels. In an Alternative example,
steroid or protein hormones can be screened 1n conjunction with other types of markers and an

aggregate diagnostic “score” can be produced. Other combinations of markers are apparent to
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those of ordinary skill in the art and will depend upon the discase or condition for which
screening 1S bemg conducted.

[0018] The invention allows the use of different analytes or biomarkers in a single
diagnostic algorithm 1n order to increase predictive power. According to the invention, multiple
analytes are measured and the measured outputs are converted into a single readout score or a
signature that 1s predictive of clinical outcome. The readout can be binary (e.g., 1/0, yes/no) or
can be a point on a continuum that represents a degree of risk of disease or severity or likely
outcome (e.g., of treatment, recurrence, etc.). In any of these cases, the readout 1s correlated to
predictive outcomes at a desired level of confidence. For example, upon analysis of multiple
analytes, a signature can be generated based upon the pattern of results obtained for the selected
panel. That signature 1s then correlated to clinical outcome based upon comparison to a training
set with the same panel or empirically based upon prior results. The determination of individual
analyte results can also be placed into a bar code format that can be structured to correlate with
clinical outcome. Individual assay results can either be weighted or not and can ecither be
normalized or not depending upon the needs of the overall result.

[0019] By way of example, 1n one aspect the mvention provides a binary algorithm in
which DNA and protein measurements are made in order to provide a diagnostic readout. In this
example, an assay 18 conducted to determine whether a mutation exists 1n a genomic region
know to associated with cancer. For example, a single nucleotide polymorphism known to
predictive of disecase onset 1s first determined. There are numerous means for doing this, such as
single base extension assays (¢.g., U.S. Patent No. 6,566,101, incorporated by reference herein).
A result indicating whether the mutation 1s present or not (1 or 0) 1s obtained. Several other DNA
mutations can be measured as well and similarly assigned a binary score for disease association.
As many mutation-based assays as are desired can be performed. The level of a protein or
proteins known to be informative for cancer 1s also measured. This could be, for example, the
tumor suppressor p53. It 1s determined whether the level of that protein exceeds a threshold
amount known to be indicative of the presence of disease. A binary result 1s also assigned to this
analyte (e.g., 1 1f threshold 1s exceeded and O 1if 1t 1s not). Finally, a quantitative RNA assay 18
performed to determine the level or levels of diagnostically-relevant RNA expressed in the
sample. A binary result 1s obtained based upon the expression levels obtained for each RNA
species measured, and comparison to known discase-associated thresholds. The result of all these
assays 1s a series of binary outcomes that form a barcode-type readout that 1s assigned clinical
status based upon a priori determinations of association for the entire marker panel.

[0020] In another aspect of the invention, cach of the assayed biomarkers produces a

quantitative result that 1s also assigned a weighted value based upon how much of the analyte 1s
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present 1n the sample relative to a predetermined threshold for the marker. For each marker, a
result above the cutoff 1s given a weighted positive score (in this case based upon amount present
in excess of the cutoff) and those below the threshold are given a weighted negative score. The
welghted scores are then assessed to provide an overall diagnostic readout.

[0021] There are numerous methods for determining thresholds for use 1n the mnvention,
including reference to standard values in the literature or associated standards of care. The
precise thresholds chosen are immaterial as long as they have the desired association with
diagnostic output.

[0022] Similarly, the biomarker chosen 1s immaterial to the operation of the invention as
long as the marker 1s associated with the disease for which screening 1s being conducted. Some
biomarkers that have been associated with disease include nucleic acid markers (including but
not limited to K-ras, K-ras2, APC, DCC, TP33, PRC1, NUSAPI1, CAPZ, PFKP, EVERI, FLT]I,
ESPLI, AKAP2, CDC45L, RAMP, SYNGR2, NDRGI1, ZNF5333, and hypermethylated nucleic
acid), proteins and peptides, carbohydrates, sugars, glycans, lipids, hormones (¢.g., antidiuretic
hormone (ADH), Adrenocorticotrophic hormone (ACTH), growth hormone(GH), follicle
stimulating hormone (FSH), luteinizing hormone (LH), estrogen (estradiol, estrone, estriol),
progesterone,  testosterone, dihydrotestosterone (DHT), inhibin, somatotropin,
dehydroepiandrostenedione (DHEA), somatostatin, glucagon, insulin, thyrotropin, thyroid
stimulating hormone (TSH), thyroxin, parathyroid hormone, corticotropin, cortisol,
corticosteron, aldosterone, epinephrine, norepinephrine, prolactin, vasopressin, oxytocin,
melanocyte stimulating hormone (MSH)), growth factors (e.g., granulocyte-colony stimulating
factor (G-CSF), granulocyte-macrophage colony stimulating factor (GM-CSF), nerve growth
factor (NGF), ncurotrophins, platelet-derived growth factor (PDGF), erythropeitin (EPO),
thrmobopocitin (TPO), myostatin (GDF-8), growth differentiation factor (GDF-9), basic
fibroblast growth factor (bFGF or FGF2), acidic fibroblast growth factor, epidermal growth
factor (EGF), hepatocyte growth factor (HGF), human stem cell factor (SCF), tumor necrosis
factor (TNF), tumor necrosis factor-pf (TNF-[), tumor necrosis factor-oo (TNF-a), vascular
endothelial growth factor (VEGF), transforming growth factor-p (TGF-[), transforming growth
factor-a (TGF-a), insulin-like growth factor-1 (IGF-II), insulin-like growth factor-1I (IGF-II), and
colony stimulating factor (CSF)), cytokines (e.g., IL-1a, IL-1[3, IL-2, 1L-3, IL-4, I1L-5, IL-6, I1L-7,
IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IFN-a, IFN-B, and IFN-y), proteins (e.g., Matrix
metalloproteinases (MMPs) such as MMP2, MMP9, ncutrophil gelatinase-associated lipocalin
(NGAL), MMP/NGAL complex, thymosin (15, thymosin B16, collagen like gene (CLG)
product, prohibitin, glutathione-S-transferase, beta-5-tubulin, ubiquitin, tropomyosin, Cyr61,

cystatin B, chaperonin 10, profilin, Alpha-fetoprotein, Carcinoembryonic antigen, Epidermal
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growth factor receptor, Kallikrein 3 (prostate specific antigen), Vascular endothelial growth
factor A, VEGF, Albumin, CA 125, Calcitonin, Chromogranin A (parathyroid secretory protein
1), Corticotropin-lipotropin contains ACTH, Estrogen receptor 1, Gastrin, Progesterone receptor,
Prolactin, 5100 alpha chain, Somatostatin, Thyroglobulin, V-erb-b2, Her2/neu, Antigen
identified by monoclonal antibody Ki-67, B-cell CLUlymphoma 2, BCL2-associated X protein,
Beta-2-microglobulin, Breast cancer 1 early onset, BRCAI, CA 15.3, CA 19.9, Cadherin 1 type 1
E-cadherin (epithelial), Caspase 3, CD44 antigen, Cellular tumor antigen p53, Coagulation factor
II, prothrombin, Colony stimulating factor 2 (granulocyte-macrophage), Colony stimulating
factor 3 (granulocyte), C-reactive protein, Cyclin D1, Cyclin-dependent kinase inhibitor 1, p21,
Erythropoietin, Fibrinogen alpha/alpha-E chain, Follicle-stimulating hormone, Gamma enolase,
Insulin, Interferon garruna, Interleukin 2, Interleukin 6, k-ras, Neprilysin, CD10, Transferrin,
Trypsin. Tumor necrosis factor (TNF-alpha), Tumor necrosis factor receptor superfamily
member 6, fas, Von Willebrand Factor, Chemokine, Chitinase-3 like protein 1, YKL-40,
Choriogonadotropin beta chain, Colony stimulating factor 1 (macrophage), Haptoglobin-1,
Hepatocyte growth factor, Inhibin, Interferon-alpha/beta receptor alpha chain, Interferon-
alpha/beta receptor beta chain, Kallikrein 10, Kallikrein 11, Kallikrein 6, Matrix
metalloproteinase 3, ADAM-12, Small inducible cytokine A21 (CCL21) soluble IL-2R alpha,
Somatotropin growth factor, growth hormone, Breast cancer 2 early onset, BRCA?2, Catenin Beta
1, Cathepsin D, CD135, Desmin, DNA-(apurinic or apyrirnidinic site) lyase, APEX, Lutropin beta
chain, Luteinizing hormone, Parathyroid Hormone, Proliferating cell nuclear antigen, Tumor
necrosis factor ligand superfamily member 8 (CD30 ligand), V-myc myelocytomatosis viral
oncogene homolog (avian), Tumor necrosis factor ligand superfamily member 8 (CD30), 17beta-
Hydroxysteroid dehydrogenase type 1 (17HSD1), Acid phosphatase prostate, Adrenomedullin,
Aldolase A, bone-specific Alkaline phosphatase, Alkaline phosphatase, placental type, Alpha-1-
acid glycoprotein 1, orosomucoid, Alpha-1-antitrypsin, alpha-2-H S-glycoprotein, Alp ha-2-
macroglobulin, Alpha-lactalbumin, Angiogenin ribonuclease RNase A family 5, Angiopoietin 1,
Angiopoictin 2, Antileukoproteinase 1, SLPI, Apolipoprotein Al, Apolipoprotein A-II,
Apolipoprotein C-1, Apolipoprotein C-III, Bone sialoprotein II, Brain-derived neurotrophic
factor, Breast cancer metastasis-suppressor 1, CA 27.29, CA 72-4, Cathepsin B, CC chemokine
4, HCC-4, CD44 variant V35 soluble, Ceruloplasmin, Cervical cancer 1 protooncogene protein
p40, Chemokine (C-C motif) ligand 4 Small inducible cytokine A4 (CCL4),MIP-1-beta,
Claudin-3, Claudin-4, Clusterin, Coagulation factor III, Coagulation factor XIII A chain,
Coagulation factor XIII B chain, Collagen I c-terminal telopeptide, Complement component 3,
Complement component 4, Complement component 7, Complement factor H related protein,

Cyclin-dependent kinase 6, Cyclooxygenase-2, Cystatin A, Cystatin B, Cystatin C, Cytokeratin
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8, Diazepam binding inhibitor, Endoglin, Endothelin 1, Epidermal growth factor, E-selectin,
Ferritin H, Fibroblast growth factor 2 (basic), Fibronectin 1, Flt-3 ligand, Fms-related tyrosine
kmase 1, VEGFRI, Follistatin, Fructose-bisphosphate aldolase B, Fructose-bisphosphate aldolase
C, Geminin, Glucose-6-phosphate 1somerase, Glypican-3, n-terminal, Growth arrest and DNA-
damage-inducible alpha, Immunosuppressive acidic protemn, Insulin-like growth factor 1
(somatomedin C), Insulin-like growth factor 2 (somatomedin A), Insulin-like growth factor
binding protein 1, Insulin-like growth factor binding protein 2, Insulin-like growth factor binding
protein 3, Intercellular Adhesion Molecule 1, Interferon alpha 1, Interleukin 1 alpha, Interleukin
1 beta, Interleukin 10, Interleukin 12A, Interleukin 16, Interleukin 5, Interleukin 6 receptor,
Interleukin 6 signal transducer, Interleukin 7, Interleukin &, Interleukin 9, Interleukin-1 receptor
antagonist protein, IRAP, Kallikrein 14 (hK14), Kallikrein 2 prostatic, Kallikrein 5, Kallikrein 7,
Kallikrein 8, Kallikrein 18, Kallikrein 8, Keratin 18, Keratin, type I cytoskeletal 19, cytokeratin
19, Kit ligand, Lactotransferrin, Leptin, L-selectin, Luteinizing hormone-releasing hormone
receptor, Mac-2 Binding Protein 90K, Mammaglobin B, Mammary Serum, Antigen, Mast/stem
cell growth factor receptor, Melanoma-inhibiting activity, Membrane cofactor protein, CD46
antigen, Mesothelin, Midkine, MK-1 protein, Ep-CAM, Myoblast determination protein 1, Nerve
growth factor beta, Netrin-1, Neuroendocrine secretory protein-355, Neutrophil defensin 1,
Neutrophil defensin 3, Nm23-H 1, OVXI1, OX40, p65 oncofetal protein, Pancreatic secretory
trypsin inhibitor, TATI, Parathyroid hormone-related protein, Pcaf, P300/CBP-associated factor,
Pepsinogen-1, Placental specific tissue protein 12 Plasma retinol-binding protein, Plasminogen
(Contains Angiostatin), Platelet endothelial cell adhesion molecule, PECAM-1, Platelet factor 4,
Platelet-derived growth factor beta polypeptide, Platelet-derived growth factor receptor alpha
polypeptide, Pregnancy zone protein, Pregnancy-associated plasma protein-A, Prostate secretory
protein PSP94, P-seclectin, PSP94 binding protein, Pyruvate kinase, 1sozymes M1/M2, Riboflavin
carrier protein, 100 beta chain, Secreted phosphoprotein 1, ostecopontin, Serine (or cysteine)
proteinase 1nhibitor clade B, maspin, Serine (or cysteine) proteinase inhibitor clade E, PAI-I,
Serum amyloid alpha-1, Serum paraoxonase/arylesterase 1, Small inducible cytokine Al4
CCL14, Small inducible cytokine A18(CCL18), MIP-4, Small inducible cytokine A2(CCL2),
Small inducible cytokine A3(CCL3), Macrophage inflammatory protein 1-alpha, Small inducible
cytokine B5(CXCL5), Squamous cell carcinoma antigen 1, Squamous cell carcinoma antigen 2,
Survivin, Syndecan-1, synuclein-gamma, TEK tyrosine kinase endothelial, Tie-2, Tenascin,
Tetranectin, TGF-beta receptor type III, Thiredoxin reductase 1, Thrombopoictin,
Thrombopoictin 1, Thymidin kinase, Tissue inhibitor of metalloproteinasel, Tissue mhibitor of
metalloproteinase2, Tissue-type plasminogen activator, tPA, Transferrin receptor (p90 CD71),

Transforming growth factor alpha, Transforming growth factor beta 1, transthyretin,
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Tropomyosin 1 alpha chain (Alpha-tropomyosin), Tumor necrosis factor (ligand) supertamily
member 5, CD154, Tumor necrosis factor (ligand) superfamily member 6, Fas ligand, Tumor
necrosis factor ligand superfamily member 13B, TALL-1, Tumor necrosis factor receptor
superfamily member 11B, osteoprotegerin, Tumor necrosis factor receptor superfamily member
1A p60 TNF-RI p35 CD120a, TNFR1, Tumor necrosis factor receptor superfamily member 1B,
TNFR2, Urokinase plasminogen activator surface receptor, U-PAR, Vascular cell adhesion
molecule 1, Vascular endothelial growth factor receptor 2, Vasoactive intestinal peptide,
VEGF(65)b, Vitamin K dependent protein C, Vitronectin, and X box binding protein-1),
antibodies, or any combination thereof.

[0023] Additional aspects and advantages of the invention are apparent to the skilled

artisan.



CA 02698859 2010-03-08
WO 2009/036288 PCT/US2008/076193

I Claim:

1. A diagnostic method comprising the steps of:

obtaining a level of ecach of a plurality of biomarkers obtained from a patient
tissue or body fluid sample, wherein each member of said plurality 1s different from all other

members of the plurality;

Normalizing said levels with respect to cach other to produce a plurality of

normalized levels;

and Identifying a clinical condition 1n said patient based upon said normalized

levels.

2. The method of claim 1, wherein each member of said plurality provides unique

clinical information.

3. The method of claim 1, wherein each member of said plurality has a standard-of-care

threshold for disease diagnosis.

4. The method of claim 1, further comprising the step of aggregating said normalized

levels into a single output score.

5. The method of claim 1, wherein each member of said plurality 1s indicative of the

same clinical condition.

6. The method of claim 1, wherein each member of said plurality is indicative of a

different clinical condition.

7. The method of claim 1, wherein at least one member of said plurality 1s a nucleic acid

and at least one other member of said plurality 1s a protein.
8. A method for obtaining diagnostic information comprising the steps of:
analyzing a plurality distinct biomarkers obtained from a patient sample

Assigning a binary output for each of said biomarkers based upon whether or not

a level of said biomarker obtained from said patient sample exceeds a respective predetermined

threshold;

Determining clinical status of said patient based upon cumulative binary data

obtained 1n said assigning step.
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9. The method of claim &, wherein said determining step comprises establishing a pattern
of biomarkers that exceed their respective thresholds and those that do not exceed their

respective thresholds.

10. The method of claim &, wherein said assigning step comprises converting
quantitative results obtained from each of said biomarkers into binary output based upon whether

said quantitative results exceed unique predetermined thresholds for each of said biomarkers.

11. The method of claim &, wherein said determining step comprises obtaining a

cumulative total of said binary outputs for cach of said biomarkers.
12. A method for 1identifying a disease condition, the method comprising the steps of:

obtaining a quantitative amount of a plurality of distinct biomarkers in a patient

sample;

Assigning a binary output to each of said biomarkers based upon whether said

quantitative amount exceeds predetermined criteria established for each of said biomarkers;

Identifying said discase condition 1n said patient if a majority of said biomarkers

exceed their respective thresholds.

11
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