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METHODS AND DEVICES FOR DETECTING 
DABETC NEPHROPATHY AND 
ASSOCATED DSORDERS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the priority of U.S. provi 
sional application Ser. No. 61/327,389, filed Apr. 23, 2010, 
and U.S. provisional application Ser. No. 61/232,091, filed 
Aug. 7, 2009, each of which is hereby incorporated by refer 
ence in its entirety and is related to U.S. patent application 
Ser. No. NotYet Assigned, entitled Methods and Devices for 
Detecting Obstructive Uropathy and Associated Disorders, 
Computer Methods and Devices for Detecting Kidney Dam 
age, Methods and Devices for Detecting Kidney Damage, 
Devices for Detecting Renal Disorders, Methods and Devices 
for Detecting Kidney Transplant Rejection, and Methods and 
Devices for Detecting Glomerulonephritis and Associated 
Disorders, Attorney Docket Nos. 060075-, filed on the same 
date as this application, the entire contents of which are 
incorporated herein by reference. 

FIELD OF THE INVENTION 

0002 The invention encompasses methods and devices 
for diagnosing, monitoring, or determining diabetic nephr 
opathy or an associated disorder in a mammal. In particular, 
the present invention provides methods and devices for diag 
nosing, monitoring, or determining diabetic nephropathy or 
an associated disorder using measured concentrations of a 
combination of three or more analytes in a test sample taken 
from the mammal. 

BACKGROUND OF THE INVENTION 

0003. The urinary system, in particular the kidneys, per 
form several critical functions such as maintaining electrolyte 
balance and eliminating toxins from the bloodstream. In the 
human body, the pair of kidneys together process roughly 
20% of the total cardiac output, amounting to about 1 L/min 
in a 70-kg adult male. Because compounds in circulation are 
concentrated in the kidney up to 1000-fold relative to the 
plasma concentration, the kidney is especially Vulnerable to 
injury due to exposure to toxic compounds. 
0004 Diabetic nephropathy is the most common cause of 
chronic kidney failure and end-stage kidney disease in the 
United States. People with both type 1 and type 2 diabetes are 
at risk. Existing diagnostic tests such as BUN and serum 
creatine tests typically detect only advanced stages of kidney 
damage. Other diagnostic tests such as kidney tissue biopsies 
or CAT scans have the advantage of enhanced sensitivity to 
earlier stages of kidney damage, but these tests are also gen 
erally costly, slow, and/or invasive. 
0005. A need exists in the art for a fast, simple, reliable, 
and sensitive method of detecting diabetic nephropathy oran 
associated disorder. In a clinical setting, the early detection of 
kidney damage would help medical practitioners to diagnose 
and treat kidney damage more quickly and effectively. 

SUMMARY OF THE INVENTION 

0006. The present invention provides methods and devices 
for diagnosing, monitoring, or determining a renal disorder in 
a mammal. In particular, the present invention provides meth 
ods and devices for diagnosing, monitoring, or determining a 
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renal disorder using measured concentrations of a combina 
tion of three or more analytes in a test sample taken from the 
mammal. 

0007. One aspect of the invention encompasses a method 
for diagnosing, monitoring, or determining diabetic nephr 
opathy or an associated disorder in a mammal. The method 
typically comprises providing a test sample comprising a 
sample of bodily fluid taken from the mammal. Then, the 
method comprises determining a combination of sample con 
centrations for three or more sample analytes in the test 
sample, wherein the sample analytes are selected from the 
group consisting of alpha-1 microglobulin, beta-2 microglo 
bulin, calbindin, clusterin, CTGF, creatinine, cystatin C, 
GST-alpha, KIM-1, microalbumin, NGAL, osteopontin, 
THPTIMP-1, TFF-3, and VEGF. The combination of sample 
concentrations may be compared to a data set comprising at 
least one entry, wherein each entry of the data set comprises 
a list comprising three or more minimum diagnostic concen 
trations indicative of diabetic nephropathy or an associated 
disorder. Each minimum diagnostic concentration comprises 
a maximum of a range of analyte concentrations for a healthy 
mammal. Next, the method comprises determining a match 
ing entry of the dataset in which all minimum diagnostic 
concentrations are less than the corresponding sample con 
centrations and identifying an indicated disorder comprising 
the particular disorder of the matching entry. 
0008 Another aspect of the invention encompasses a 
method for diagnosing, monitoring, or determining diabetic 
nephropathy or an associated disorder in a mammal. The 
method generally comprises providing a test sample compris 
ing a sample of bodily fluid taken from the mammal. Then the 
method comprises determining the concentrations of three or 
more sample analytes in a panel of biomarkers in the test 
sample, wherein the sample analytes are selected from the 
group consisting of alpha-1 microglobulin, beta-2 microglo 
bulin, calbindin, clusterin, CTGF, creatinine, cystatin C, 
GST-alpha, KIM-1, microalbumin, NGAL, osteopontin, 
THP. TIMP-1, TFF-3, and VEGF. Diagnostic analytes are 
identified in the test sample, wherein the diagnostic analytes 
are the sample analytes whose concentrations are statistically 
different from concentrations found in a control group of 
humans who do not suffer from diabetic nephropathy or an 
associated disorder. The combination of diagnostic analytes 
is compared to a dataset comprising at least one entry, 
wherein each entry of the dataset comprises a combination of 
three or more diagnostic analytes reflective of diabetic neph 
ropathy or an associated disorder. The particular disorder 
having the combination of diagnostic analytes that essentially 
match the combination of sample analytes is then identified. 
0009. An additional aspect of the invention encompasses a 
method for diagnosing, monitoring, or determining diabetic 
nephropathy or an associated disorder in a mammal. The 
method usually comprises providing an analyte concentration 
measurement device comprising three or more detection anti 
bodies. Each detection antibody comprises an antibody 
coupled to an indicator, wherein the antigenic determinants of 
the antibodies are sample analytes associated with diabetic 
nephropathy or an associated disorder. The sample analytes 
are generally selected from the group consisting of alpha-1 
microglobulin, beta-2 microglobulin, calbindin, clusterin, 
CTGF, creatinine, cystatin C, GST-alpha, KIM-1, microalbu 
min, NGAL, osteopontin, THP, TIMP-1, TFF-3, and VEGF. 
The method next comprises providing a test sample compris 
ing three or more sample analytes and a bodily fluid taken 
























































