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ChronicChronicChronicChronic  KKidneyidneyKidneyKidney  DDiseaseiseaseDiseaseDisease

 CKD DataCKD Data--good news, for a change!--good news, for a change!
 CKD ScreeninCKD Screening,g,g,g, Dia Diaggggnosis and nosis and MonitorinMonitoringggg::

eGFR and UACReGFR and UACR
 CKD complicationsCKD complications
 CKD ToolsCKD Tools



AgeAge-adjusted-adjusted** rate of persons rate of persons initiating therapy initiating therapy for end-for end-
stage renal disease stage renal disease with diabetes with diabetes as the primary diagnosis, as the primary diagnosis, 

by race, United States, by race, United States, 
19941994––20062006

*Based on the 2000 US population
Source: CDC. Racial Differences in Trends of End-Stage Renal 
Disease, by Primary Diagnosis --- US, 1994--2004. MMWR 
March 23, 2007 / 56(11);253-256



IHS Diabetes Care & Outcomes AuditIHS Diabetes Care & Outcomes Audit
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WhatWhatWhatWhat  iiisisss  CCChronicChronichronichronic  KidneyKidneyKidneyKidney  DDDisease?Disease?isease?isease?

CKDCKDCKDCKD  iissisis  aattatat  lleasteastleastleast  3333  mmmonthsmonthsonthsonths  ((((““ccchronicchronichronichronic””))  ) o) oofofff  either:either:either:either:
 Decreased kidney FUNCTION Decreased kidney FUNCTION (ability to (ability to filter the blood), filter the blood), 

oror
 Evidence of kidney Evidence of kidney DAMAGE DAMAGE (e.g. protein in the urine) (e.g. protein in the urine) 

 Earliest indicatorEarliest indicator

 MonitorinMonitoringg the 2  the 2 totoggg gg gether over time tell a lot about what ether over time tell a lot about what 
diabetes and hypertension are diabetes and hypertension are doing to doing to the kidneys, the kidneys, 
including where they’re heading and including where they’re heading and how fast they’re going how fast they’re going 
there…there…



National Kidney Foundation National Kidney Foundation (NKF) (NKF) 
DDDDeeffiififinniiitiititition oon offff  CKDCKDCKDCKD

 KidneyKidneyKidneyKidney  FFunctionunctionFunctionFunction. . GlomerularGlomerularGlomerularGlomerular  filtrationfiltrationfiltrationfiltration  raterateraterate  
(GFR) <60 mL/min/1.73 m2 for (GFR) <60 mL/min/1.73 m2 for  3 months 3 months 
withwithwithwith  orororor  withoutwithoutwithoutwithout  kkkidneykidneyidneyidney  damagedamagedamagedamage

----OrOr----
 KidKidKidKidney ney ddddamage amage ffffor or  3333 mont monthhhhs, ws, wiitthhi hi h or  or wwiitthhi hi hout out 

decreased GFR, manifested decreased GFR, manifested by either:by either:
−− Pathologic abnormalities; orPathologic abnormalities; or

−− MarkersMarkersMarkersMarkers  ooofofff  kkidneyidneykidneykidney  dddamagedamageamageamage, , iiii..eeee. . proteinuriaproteinuriaproteinuriaproteinuria

National Kidney Foundation. Am J Kidney Dis. 2002;39(suppl 1):S1-S266





What is Glomerular Filtration Rate What is Glomerular Filtration Rate 
(GFR)?(GFR)?(GFR)?(GFR)?

 GFRGFRGFRGFR  iissisis  eequalqualequalequal  ttoototo  tthehethethe  sumsumsumsum  ofofofof  thethethethe  fffiltrationfiltrationiltrationiltration  
rates in all of the functioning nephronsrates in all of the functioning nephrons

 Estimation of the GFR Estimation of the GFR ggives a rouives a rouggh h g gg g
measure of the number of functioning measure of the number of functioning 
nephronsnephronsnephronsnephrons

 GFR cannot be measured directlyGFR cannot be measured directly



What is GFR? (extra credit)What is GFR? (extra credit)

Cardiac output = 6 L/minCardiac output = 6 L/min
X 20% of CO goes to kidneys = X 20% of CO goes to kidneys = 

1111..22L/minL/min2L/min2L/min
X Plasma is 50% blood volume = 600 X Plasma is 50% blood volume = 600 

ml/minml/min
X FX Fililililtrattratiiiion Fracton Fractiiiion oon offff  20%20%20%20% =  = 120120120120  

mlml////minmin



eGFReGFR
 Not the Not the GFR.  It’s an GFR.  It’s an estimate (eestimate (eGFR)GFR)

 basedbasedbasedbased  oonnonon  aannanan  eequationquationequationequation, , usuallyusuallyusuallyusually  MDRDMDRDMDRDMDRD  (preferred(preferred(preferred(preferred  
over Cockroftover Cockroft-Gault in -Gault in DM)DM)

 PProgrammerogrammedd  iinto nto P dP d ii RPMSRPMS  llaabbRRPP  pac packkMMSS ll ageagebb kk
 Like all estimates of kidney function Like all estimates of kidney function it’s based on it’s based on 

creatinine:creatinine:
 Cr must be Cr must be stablestable

 --hospitalized pts--hospitalized pts
 AffectedAffectedAffectedAffected  bybybyby  musclemusclemusclemuscle  massmassmassmass

 --body builders vs. --body builders vs. little old little old ladiesladies



LossLossLossLoss  ofofofof  KidneyKidneyKidneyKidney  FFunctionunctionFunctionFunction  inininin  CKDCKDCKDCKD

RRaattR tR te oe off  ff GGFFGFRGFR  RR ddddececlililliine sne shhhhououllldld  dd bbbbe e 
assessed to:assessed to:

−− Predict the interval until the onset of Predict the interval until the onset of 
kidney failurekidney failure

−− Assess the effect of interventions to Assess the effect of interventions to 
ssllllow ow ttththhhe e GGGFRGFRFRFR  ddddececlinlinlinlinee





SoSoSoSo  whatwhatwhatwhat  aboutaboutaboutabout  PProteinuria?roteinuria?Proteinuria?Proteinuria?

 AlbuminAlbuminAlbuminAlbumin isisisis  thethethethe  ppprimaryprimaryrimaryrimary  proteinproteinproteinprotein  eexcretedxcretedexcretedexcreted  bbbybyyy  kkkidneyskidneysidneysidneys  
damaged by diabetic nephropathydamaged by diabetic nephropathy
 “Proteinuria” and “Albuminuria” often used interchangeably“Proteinuria” and “Albuminuria” often used interchangeably
 While the term is used in relation to some tests, there is no While the term is used in relation to some tests, there is no 

such thing as “microalbumin” (vs. microalbuminuria)such thing as “microalbumin” (vs. microalbuminuria)

 It matters a lot: It matters a lot: 
 How much albumin is being excretedHow much albumin is being excreted
 HHow ow ffH fH fast tast thhat at iihh s rs riiii ssiinnii ggii
 If an intervention manages to reduce itIf an intervention manages to reduce it



p yp y

ProteinuriaProteinuriaProteinuriaProteinuria——asasasas  importantimportantimportantimportant  aaasasss  eeeGFReGFRGFRGFR

 CommunityCommunityCommunityCommunity--basedbasedbasedbased  cccohortcohortohortohort  ssstudystudytudytudy  ofofofof  920,000920,000920,000920,000  ptsptsptspts
 Risks of mortality, MI, progression to kidney Risks of mortality, MI, progression to kidney failure failure 

associated with a associated with a ggiven level of eGFR are indeiven level of eGFR are indegg ppendentlendentlyy  
↑↑’d with higher levels of proteinuria’d with higher levels of proteinuria

 ExamExampple: who’s at hile: who’s at higgher risk? her risk? p gp g
 pt with eGFR >60 and UACR 400 mg/g= Stage 1 pt with eGFR >60 and UACR 400 mg/g= Stage 1 
 pt with eGFR of 50 and UACR <30mg/g=Stage 3pt with eGFR of 50 and UACR <30mg/g=Stage 3
 The first pt has 2The first pt has 2-10x higher risk than the second!-10x higher risk than the second!

JAMAJAMA 2010;303(5):4232010;303(5):423-429-429



eGFR and urine albumineGFR and urine albumin——
together at lasttogether at last

 MetaMetaMetaMeta--analysisanalysisanalysisanalysis  ofofofof  overoveroverover  105105105105,,000000000000  ptsptsptspts
 Independent predictors of mortality risk:Independent predictors of mortality risk:

 eeGFRGFRGFRGFR  <<6060<60<60 m mL/L/L/L/mmiiiinn//11/1/1..77737333mm2222
 UACR UACR ≥≥10 mg/g10 mg/g

 “This study provides quantitative “This study provides quantitative data for use of data for use of 
both kidney measures both kidney measures for risk assessment and for risk assessment and 
definition and definition and staging of chronic kidney staging of chronic kidney 
disease.”                  disease.”                  

LanceLancett 2010;doi 10.1016/S01402010;doi 10.1016/S0140-6736(-6736(10)6067410)60674-5-5



Proteinuria: Important in Screening, Proteinuria: Important in Screening, 
DiDiDiDiagnosagnosiiiing anng andddd  TTTTreatreatiiiing ng CKDCKDCKDCKD

 DiDiDiDiagnosagnosiiiiss: ~40% : ~40% ooff peop peoplle wite witf lf l hhhh CKD are  CKD are ddx’x’dd  bbdd aseasedd ddbb dd on urine  on urine 
albumin alone. Early marker of kidney damage (UACR albumin alone. Early marker of kidney damage (UACR ≥≥30 mg/g) 30 mg/g) 
due to diabetesdue to diabetes,, h hypyp, y, yppertensionertension

 PrognosisPrognosis: :  Urine albumin is an important prognostic marker (esp.  Urine albumin is an important prognostic marker (esp. 
in diabetic kidney disease) in diabetic kidney disease) and may be used to monitor and guide and may be used to monitor and guide 
ththththeraperapyy

 Marker for Marker for CHD:CHD: marker of generalized endothelial dysfunction marker of generalized endothelial dysfunction 
 HypothesizedHypothesizedHypothesizedHypothesized  sssurrogatesurrogateurrogateurrogate  oooutcomeoutcomeutcomeutcome  forforforfor  kidneykidneykidneykidney  diseasediseasediseasedisease  ppprogressionprogressionrogressionrogression  

and CHD risk reductionand CHD risk reduction
 A tool for A tool for patient education patient education and selfand self-management (like eGFR, -management (like eGFR, 

A1c)A1c)



ProteinuriaProteinuriaProteinuriaProteinuria  inininin  NativeNativeNativeNative  populationspopulationspopulationspopulations

 Pts with albuminuria:Pts with albuminuria:
 NGT: 8%NGT: 8%
 IGT: 15%IGT: 15%
 DM: 47%DM: 47%

 18% of DM pts develop 18% of DM pts develop albuminuria albuminuria within within 4 yrs of 4 yrs of 
DMDMDMDM  onsetonsetonsetonset

 DM pts 45DM pts 45-74 yrs old: prevalence -74 yrs old: prevalence 3535-65%-65%
 50%50%50%50%  ofofofof  ptsptsptspts  wwwithwithithith  mmmacroalbuminuriamacroalbuminuriaacroalbuminuriaacroalbuminuria  ppprogressprogressrogressrogress  tttotooo  EEESKDESKDSKDSKD  

within 10 within 10 yrsyrs
Diabetic Diabetic Nephropathy Nephropathy in American Indians, in American Indians, with with 
a Special a Special Emphasis Emphasis on the Pima Indianson the Pima Indians
Current Diabetes Current Diabetes ReportsReports 2008;8:4862008;8:486-493-493



Proven Risk Factor for Proven Risk Factor for CHDCHD inin
Native populationsNative populations

 StrongStrongStrongStrong  HeartHeartHeartHeart  SSStudyStudytudytudy  CalculatorCalculatorCalculatorCalculator
Predicted Risk of CHD in 10 YearsPredicted Risk of CHD in 10 Years::

 Albuminuria, aAlbuminuria, agge, e, ggg gg gender, TC, LDL, HDL, smokinender, TC, LDL, HDL, smokingggg, DM, HTN, DM, HTN——
all CHD all CHD risk factorsrisk factors

 Hazard ratios for macroalbuminuria:Hazard ratios for macroalbuminuria:
 MMMMen:en:2222..11111111, , WWWWomen: omen: 2222..69696969

 Calculator uses UACR Calculator uses UACR resultsresults--presence of either: --presence of either: 
 MicroalbuminuriaMicroalbuminuria
 Macroalbuminuria Macroalbuminuria 

 http://strongheart.ouhsc.edu/CHDcalculator/calculator.htmlhttp://strongheart.ouhsc.edu/CHDcalculator/calculator.html
CirculationCirculation 2006;113:28972006;113:2897-2905-2905



dd
SSo o ffS fS for sometor somethihihhiing so ng so 

iiiimportant, we neemportant, we needd a  a 
rearealllllllly gooy goodddd  ttttesestttt  tttto o 

measuremeasuremeasuremeasure  iiitittt

But which to choose??But which to choose??



p )p )

Urine Protein Tests: Urine Protein Tests: 
Recipe for Confusion…Recipe for Confusion…

 ManyManyManyMany  differentdifferentdifferentdifferent  tests:tests:tests:tests:
 Some based on urine albumin, others on proteinSome based on urine albumin, others on protein
 Some Some qquantitativeuantitative,, others  others q ,q , semisemi--qquantitative uantitative ((test stritest strippss))q (q (
 Some require timed urine collections (e.g. 24 Some require timed urine collections (e.g. 24 hr, hr, 4 4 hr, hr, 

overnight), overnight), others on spot samplesothers on spot samples
 Some account for urine concentration, others don’tSome account for urine concentration, others don’t
 Some protocols call for one test for screening, others for Some protocols call for one test for screening, others for 

didididiagnosagnosiiiis ans andddd mon moniiiitortoriiiinngg
 Most tests not standardizedMost tests not standardized

 AAAAnndddd many  many diffdiffdiffdifferent names erent names useusedddd  ffffor eacor eachhhh o offff t thhhhose ose 
tests!tests!



‘A test by any other name’… is confusing!‘A test by any other name’… is confusing!
LOINC Codes for Urine Albumin TestsLOINC Codes for Urine Albumin Tests

12842-1 PROTEIN MCNC 12H UR QN
21482-5 PROTEIN MCNC 24H UR QN
26034-9 PROTEIN MCNC PT UR QN
26801-1 PROTEIN MRAT 12H UR QN
2889-4 PROTEIN MRAT 24H UR QN
13801-6 PROTEIN/CREATININE MCRTO 24H UR QN
2890-2 PROTEIN/CREATININE MCRTO PT UR QN
34366-5 PROTEIN/CREATININE RATIO PT UR QN
40662-9 PROTEIN^RESTING MRAT 12H UR QN
40663-7 PROTEIN^UPRIGHT MRAT 12H UR QN
18373-1 PROTEIN MRAT 6H UR QN
20454-5 PROTEIN ACNC PT UR ORD TEST STRIP
27298-9 PROTEIN ACNC PT UR QN
2887-8 PROTEIN ACNC PT UR ORD
2888-6 PROTEIN MCNC PT UR QN
32209-9 PROTEIN ACNC 24H UR ORD TEST STRIP
32551-4 PROTEIN MASS XXX UR QN
35663-4 PROTEIN MCNC XXX UR QN
5804-0 PROTEIN MCNC PT UR QN TEST STRIP
40486 3 PROTEIN/CREATININE RATIO 24H UR QN40486-3 PROTEIN/CREATININE RATIO 24H UR QN
34535-5 MICROALBUMIN/CREATININE RATIO PANEL - PT UR QN
14956-7 ALBUMIN MRAT 24H UR QN DETECTION LIMIT = 20 MG/L MICROALBU
14957-5 ALBUMIN MCNC PT UR QN DETECTION LIMIT = 20 MG/L MICROALBU
1753-3 ALBUMIN ACNC PT UR ORD
1754-1 ALBUMIN MCNC PT UR QN
1755-8 ALBUMIN MRAT 24H UR QN
21059-1 ALBUMIN MCNC 24H UR QN
30003 8 ALBUMIN MCNC 24H UR QN DETECTION LIMIT = 20 MG/L MICROALBU30003-8 ALBUMIN MCNC 24H UR QN DETECTION LIMIT = 20 MG/L MICROALBU
43605-5 ALBUMIN MCNC 4H UR QN DETECTION LIMIT = 20 MG/L
43606-3 ALBUMIN MRAT 4H UR QN DETECTION LIMIT = 20 MG/L
43607-1 ALBUMIN MRAT 12H UR QN DETECTION LIMIT = 20 MG/L
1757-4 ALBUMIN RENAL CLEARANCE VRAT 24H UR QN
13705-9 ALBUMIN/CREATININE MCRTO 24H UR QN PROTEIN.AL
14585-4 ALBUMIN/CREATININE SCRTO PT UR QN PROTEIN.AL
14958-3 ALBUMIN/CREATININE MCRTO 24H UR QN DETECTION LIMIT = 20 MG/L MICROALBU
14959-1 ALBUMIN/CREATININE MCRTO PT UR QN DETECTION LIMIT = 20 MG/L MICROALBU14959 1 ALBUMIN/CREATININE MCRTO PT UR QN DETECTION LIMIT  20 MG/L MICROALBU
30000-4 ALBUMIN/CREATININE RATIO PT UR QN DETECTION LIMIT = 20 MG/L MICROALBU
30001-2 ALBUMIN/CREATININE RATIO PT UR QN DETECTION LIMIT = 20 MG/L TEST STRIP MICROALBU
32294-1 ALBUMIN/CREATININE RATIO PT UR QN
44292-1 ALBUMIN/CREATININE MCRTO 12H UR QN DETECTION LIMIT = 20 MG/L
9318-7 ALBUMIN/CREATININE MCRTO PT UR QN



SSpopott  UUS tS t rriiUU iine ne AlbAlbAAllbbumumiinn--ii ttttoo--CCreareatitinniiC tC tii iine ne 
RatioRatioRatioRatio  (UACR)(UACR)(UACR)(UACR)  recommendedrecommendedrecommendedrecommended  bybybyby  

NKF, ADA, NIDDKNKF, ADA, NIDDK



Urine Albumin/Creatinine Ratio (UACR)Urine Albumin/Creatinine Ratio (UACR)

The ratio of albumin to creatinine in a spot urine specimen The ratio of albumin to creatinine in a spot urine specimen 
correlates closely, to total albumin excretion:correlates closely, to total albumin excretion:

Albumin (mg/dl)__Albumin (mg/dl)__ ≈≈ Albumin excretion  Albumin excretion 
CreatinineCreatinineCreatinineCreatinine  (mg/dl)(mg/dl)(mg/dl)(mg/dl)              iiininnn  ggrams/24rams/24grams/24grams/24  hhhh

HoweverHoweverHoweverHowever, , gggenerallygenerallyenerallyenerally  expressedexpressedexpressedexpressed  aaasasss  mmmgmggg  aalbumin/glbumin/galbumin/galbumin/g  creatinine:creatinine:creatinine:creatinine:
normoalbuminuruia<30 mg/gnormoalbuminuruia<30 mg/g

micromicromicromicro--albuminuriaalbuminuriaalbuminuriaalbuminuria  33003030--300300300300  mg/gmg/gmg/gmg/g
macromacro-albuminuria >300 mg/g-albuminuria >300 mg/g

UACRUACRUACRUACR  isisisis  aaaa  cccontinuouscontinuousontinuousontinuous  variablevariablevariablevariable  aandndandand  thethethethe  aboveaboveaboveabove  termstermstermsterms  willwillwillwill  bebebebe  
replaced with replaced with a single a single term e.g. urine albuminterm e.g. urine albumin



WhWhyyyy is UACR  is UACR recommended?recommended?
 Albumin is Albumin is primary protein excreted in DM primary protein excreted in DM ptspts
 MostMostMostMost  accaccaccaccuuraterateraterate, , rreprodeprodreprodreproduuccibleibleciblecible  testtesttesttest

 Quantitative (vs. semiQuantitative (vs. semi--quantitative) testquantitative) test
 Urine albumin assaUrine albumin assayy bein beinggy gy g standardized standardized,,,, urine  urine pppprotein not rotein not 

standardizeablestandardizeable
 Allows for Allows for early detection/monitoring of early detection/monitoring of CKD (unlike tests that CKD (unlike tests that 

cancancancan’’tttt  ddistinguishistinguishdistinguishdistinguish  normalnormalnormalnormal  fffromfromromrom  mmicroalbuminuria)icroalbuminuria)microalbuminuria)microalbuminuria)
 Done on spot specimen any time of dayDone on spot specimen any time of day

 No need for timed sNo need for timed sppecimens ecimens ((e.e.ggp (p ( . 24 hr. 24 hr,,gg  4 hr 4 hr,,,,  overni overnigg,, htht,, first  first gg ,,
morning specimens, etc)morning specimens, etc)

 Accounts for Accounts for urine concentration using ratio to urine concentration using ratio to creatininecreatinine
 UUUUnnliklikliklike ae alblblblbumumiiiinn-on-onlllly testsy tests



What about POC albuminWhat about POC albumin--toto--creatinine creatinine 
ratio test strips?ratio test strips?

 PerPerPerPer  CCClinitekClinitekliniteklinitek’’ssss  pproductroductproductproduct  information:information:information:information:  
“This product provides “This product provides semisemi--quantitativequantitative results and results and 

can be used for can be used for screeninscreeningggg  samsampppples for les for 
microalbuminuria; microalbuminuria; positive results positive results should be should be 
confirmed with quantitative methods for albuminconfirmed with quantitative methods for albumin.”.”
 Accuracy of 85% compared with UACRAccuracy of 85% compared with UACR

 Whether Whether to use Clinitekto use Clinitek--type strips:type strips:
 For screening (vs. monitoring CKD)For screening (vs. monitoring CKD)
 In remote clinical settingsIn remote clinical settings
 CCostost??C ?C ?



UrineUrineUrineUrine  AAlbuminlbuminAlbuminAlbumin  TestingTestingTestingTesting  -- IHSIHSIHSIHS  CCCostCostostost

 InInInIn--househousehousehouse UACRUACRUACRUACR $2.30$2.30$2.30$2.30-- $9.10$9.10$9.10$9.10
Mean  Mean   $3.50 $3.50

SiemensSiemensSiemensSiemens  DDDimensionDimensionimensionimension, , DCADCADCADCA  2000200020002000, , CoulterCoulterCoulterCoulter  DDDxCDxCxCxC  600600600600
POC option?: Yes (e.g. POC option?: Yes (e.g. DCA)   DCA)   

CLIACLIACLIACLIA--waived?:waived?:waived?:waived?:  NNooNoNo

 SendSend-out-out UACRUACR $6.31-$6.31- $$10.0010.00
MMean  ean      $8$8..0000M $M $88 0000

Quest, LabCorps, RMLQuest, LabCorps, RML——but but may may require a contract require a contract 
totototo  getgetgetget  aaaffordableaffordableffordableffordable  pricespricespricesprices

Bert Tallant, Santa Fe Indian Hospital



UACR results prognostic and UACR results prognostic and should should 
guide therapguide therapyy

 Rate of rise as Rate of rise as well well as absolute valueas absolute value
 CContontiiC iC inuous varnuous variiaablblii e e bbll (“(“m(( mii““ crocroii ”” an an”” dd  ““dd ““macromacro”” ar ar”” bibibbiitrarytrary))

 Extra credit: where did the 300mg cutExtra credit: where did the 300mg cut-off come from?-off come from?

 IfIfIfIf  iiiintervene anntervene andddd  ddddecrease urecrease uriiiine ane alblblbumlbumiiiin, tn, thhihihiis s iiiis a s a 
real reduction in risk of progressionreal reduction in risk of progression
 Most Most recent UACR recent UACR is is prognostic, even if previous prognostic, even if previous 

test results were highertest results were higher
Am J Kidney Am J Kidney Dis Dis 2008;51:7592008;51:759-766-766

))



UACRUACRUACRUACR  worksworksworksworks  iinninin  dddiabeticdiabeticiabeticiabetic  kkkidskidsidsids  tttootoooooo

 PimaPimaPimaPima  IndianIndianIndianIndian  YouthYouthYouthYouth
 CrossCross--sectional and prospective study of youth +/-sectional and prospective study of youth +/-

diabetes diabetes from 1982 to 2007from 1982 to 2007
 Elevated urine albumin in nondiabetic youth: Elevated urine albumin in nondiabetic youth: 

infrequent and infrequent and largely transientlargely transient
 DiaDiabbetic youtetic youthh: : ffb hb h ffrequent anrequent andd  llargeargelldd ll lly persisteny persistentt

 “Microalbuminuria in youth with type 2 diabetes “Microalbuminuria in youth with type 2 diabetes 
stronglystronglystronglystrongly  predictspredictspredictspredicts  ppprogressionprogressionrogressionrogression  totototo  macroalbuminuriamacroalbuminuriamacroalbuminuriamacroalbuminuria, , 
which supports which supports annual screening for albuminuria.”annual screening for albuminuria.”

PediatricsPediatrics 2010;125:e8442010;125:e844-e851-e851



UrineUrineUrineUrine  AAlbuminlbuminAlbuminAlbumin  Testing:Testing:Testing:Testing:  WhatWhatWhatWhat  totototo  do?do?do?do?

 Sit down with lab manager, CAC: Sit down with lab manager, CAC: figure out which figure out which 
tests are tests are being done and being done and how they’re namedhow they’re named

 Be Be sure that lab performing (or sending out) sure that lab performing (or sending out) 
UACRUACR,,  ensure that it is clearlensure that it is clearlyy named in EHR and  named in EHR and , y, y
that results are in correct units (mg/g)that results are in correct units (mg/g)

 EducateEducateEducateEducate  ssstaffstafftafftaff  aboutaboutaboutabout  UUUACRUACRACRACR  aaandandndnd  makemakemakemake  itititit  thethethethe    
standard standard test at test at your your facility for facility for urine protein urine protein 
testingtestingtestingtesting  iiininnn  ppatientsatientspatientspatients  wwwithwithithith  dddiabetesdiabetesiabetesiabetes







MonitorinMonitoringggg and  and 
Treatment of CKD Treatment of CKD 

ComplicationsComplications



NephrologyNephrologyNephrologyNephrology  ReferralReferralReferralReferral

 No No ppppredefined thresholdredefined threshold
 Depends on primary care provider and settingDepends on primary care provider and setting

 Situations to consider referral:Situations to consider referral:
 UUnsure as nsure as tto eo etitioollU tU t ogy oogy ott ffii   ll CKDCKD  ((ff CCKKDD e.g. neee.g. nee(( dd a  a bibidd opsyopsy))bbii ))

 Not all Not all CKD in CKD in diabetes diabetes is diabetic is diabetic nephropathy!nephropathy!
 Rapid progression/significantly elevated urine albumin (e.g. Rapid progression/significantly elevated urine albumin (e.g. 

>1000mg/g)>1000mg/g)>1000mg/g)>1000mg/g)
 Difficulty controlling complicationsDifficulty controlling complications
 Usually by eGFR <30Usually by eGFR <30

 Goal: educated pt who has chosen renal replacement Goal: educated pt who has chosen renal replacement option option 
(including transplant) in (including transplant) in advance and advance and begins dialysis with mature begins dialysis with mature 
fistula/graft fistula/graft (or ready for PD) calmly in the light (or ready for PD) calmly in the light of day with of day with CKD CKD 
comcompppplications controlledlications controlled
 Quality of Quality of care indicatorcare indicator



AA
Current Controversy: Current Controversy: 

TTreatreatiingngT iT i  C C CKD A CKD AKKDD A Anemnemiiaa    wwiiii ttii hhh ESAh ESAss E ESS
 ErEryythrothroppy py poiesisoiesis--stimulatinstimulatingg a aggg gg gents ents ((((ESAsESAs))))

 TREAT: TREAT: ↑↑risk risk of stroke, thromboembolism, of stroke, thromboembolism, cancer?cancer?
 NoNo benefit in mortality, CV or benefit in mortality, CV or renal renal outcomes outcomes 

NEJMNEJM 2009;361(21):20192009;361(21):2019--29322932

 “…with “…with the latest clinical trials and metathe latest clinical trials and meta--analyses, these therapies analyses, these therapies 
seem not only expensive seem not only expensive but also very much a clinical tradeoff (increased but also very much a clinical tradeoff (increased 
risk of adverse effects risk of adverse effects versus a small gain versus a small gain in fatigue in fatigue scores).”scores).”

CliCliCliClinn J A J A J A J Amm S S S Sococ   N NNNepephhhhrorollll 2010201020102010;;5555::992929929929--935935935935

 “…the best “…the best evidence evidence we have so we have so far supports holding off on ESA far supports holding off on ESA 
treatment for treatment for the the mamajjoritorityy of  of j yj y nondialnondialyysis sis yy ppppatients who have CKD with atients who have CKD with 
anemia anemia unless unless there are extenuating there are extenuating circumstances.” circumstances.” 
 Hb 9Hb 9-11 g/dl: Fe (PO -11 g/dl: Fe (PO or or IV), IV), r/o r/o occult bleedingoccult bleeding
 Hb< 9 Hb< 9 mg/dl with mg/dl with sx: sx: blood transfusion, short course of ESA, blood transfusion, short course of ESA, longlong-term ESA -term ESA 

(l(l(l(lowestowest d d d doseose    toto    acachihihihieveeve Hb 9 Hb 9 Hb 9 Hb 9--11 11 11 11 mgmg/dl/dl/dl/dl,, b b b butut        <<5555,,000 U 000 U 000 U 000 U perper    weeweek)k)k)k)
J Am Soc NephrolJ Am Soc Nephrol 2010;21:22010;21:2--66







CKDCKDCKDCKD  TTTToooollllss

AndAndAndAnd  wwhereherewherewhere  totototo  getgetgetget  themthemthemthem



NKDEPNKDEPNKDEPNKDEP

 NationalNationalNationalNational  KidneyKidneyKidneyKidney  
Disease Education Disease Education 
Program (NKDEP)Program (NKDEP)
 Many excellent tools, Many excellent tools, 

videos, handouts, referralvideos, handouts, referral
formformformform

 NKDEP Director: NKDEP Director: 
Dr. AndDr. Andyy  NNy Ny Narvaarva

 Website: nkdep.nih.govWebsite: nkdep.nih.gov

  





IHSIHSIHSIHS  DivisionDivisionDivisionDivision  ofofofof  DiabetesDiabetesDiabetesDiabetes

 Website: Website: wwww.ihs.ww.ihs.ggov/MedicalProov/MedicalProggrams/Diabetesrams/Diabetesg gg g
 CKD Quick Guide cards CKD Quick Guide cards 
 “Advancements in “Advancements in Diabetes” web seminarsDiabetes” web seminars

 RecorRecorddings avaiings availlaablble on e on d ld l wewebbll bbbbsite: 2 CKD site: 2 CKD sessionssessions
 Algorithm cards:Algorithm cards:

 Urine ProteinUrine Protein
 CKD ComplicationsCKD Complications
 Also: Also: Glucose Control, Glucose Control, HTN, HTN, Lipids, Foot Care, InsulinLipids, Foot Care, Insulin
 Very Very soon: Neuropathic Pain treatmentsoon: Neuropathic Pain treatment

 AAdvances in Indian Health Conferencedvances in Indian Health Conference
 May 3May 3-6, 2011 in Albuquerque-6, 2011 in Albuquerque
 DiabetesDiabetesDiabetesDiabetes  tracktracktracktrack  iiincludingincludingncludingncluding  CKDCKDCKDCKD









BottomBottomBottomBottom  LLLine…Line…ine…ine…

 eGFR and UACR are important tests for screening, diagnosing and eGFR and UACR are important tests for screening, diagnosing and 
monitoring CKD in DMmonitoring CKD in DM
 Order at Order at DM dx, then DM dx, then yearly yearly 
 More More often if changing often if changing rapidly, assessirapidly, assessing interventions, and ng interventions, and once CKD once CKD advancedadvanced

 CKD Dx= eGFR<60 CKD Dx= eGFR<60 oorr UUAAAACR CR ≥≥≥≥30 mg30 mg//g g ff/ f/ for at or at lllleast 3 monteast 3 monthhsshh
 Microalbuminuria= 30Microalbuminuria= 30-300 mg/g, macro -300 mg/g, macro >300 mg/g>300 mg/g

 Just as important as testing is Just as important as testing is !!treatingtreating
 Blood PressureBlood Pressure (goal <130/80) (goal <130/80) 

 Maximize ACEi/ARBMaximize ACEi/ARB
 Glucose controlGlucose control
 CVDCVDCVDCVD r riiiisskkkk: : lipidlipidlipidlipids, s, ASAASAASAASA as  as iiiinndidididicacatttteedddd, smo, smokikikiking cessang cessatitititionon
 Nephrology Nephrology referral once eGFR <30 or sooner if:referral once eGFR <30 or sooner if:

 CKD etiology CKD etiology unclearunclear
 RaRappid decline in eGFR andid decline in eGFR and//or increase or increase in UACin UACRRp /p /
 Difficulty managing any Difficulty managing any CKD CKD issueissue



CKDCKDCKDCKD  CaseCaseCaseCase  StudyStudyStudyStudy  #1#1#1#1

 76 76 y/y/y/y/o man o man with DM with DM x x 20 20 yyyyearsears
 eGFR 58 mL/min/ 1.73 m2, UACR 178 mg/geGFR 58 mL/min/ 1.73 m2, UACR 178 mg/g
 iPTH, Calcium, PhosiPTH, Calcium, Phospphorus, Hhorus, Hggp gp gb normalb normal
 A1c 6.6%A1c 6.6%
 Lipids: Total 139,LDL 62, HDL 49, TG 140Lipids: Total 139,LDL 62, HDL 49, TG 140
 BP 150/80BP 150/80——had orthostatic sx had orthostatic sx requiring reduction in BP requiring reduction in BP 

meds 6 mos meds 6 mos agoago
 No edema, No edema, no known CVD no known CVD 
 Meds: statin, ASA, ARB, Meds: statin, ASA, ARB, gabapentin, gabapentin, insulininsulin



((

CKDCKDCKDCKD  CaseCaseCaseCase  StudyStudyStudyStudy  #2#2#2#2

 39 39 y/y/y/y/o femaleo female,,,, T Tyyypypppe e 2 DM dx’d at a2 DM dx’d at agggge 16e 16
 eGFR 20 mL/min/ 1.73 m2, UACR 800 mg/geGFR 20 mL/min/ 1.73 m2, UACR 800 mg/g
 HHggb 9.4, 25b 9.4, 25((OHOH))g (g ( ))D 11, iPTH 208, CO2 19, PO4 5.86 D 11, iPTH 208, CO2 19, PO4 5.86 ((2.5-2.5-

4.5), Ca 8.0 (8.44.5), Ca 8.0 (8.4-10.2),T.Pro 5.7 -10.2),T.Pro 5.7 (6.4(6.4--8.2),Alb 2.62 (3.98.2),Alb 2.62 (3.9-5), -5), 
LDL 157LDL 157

 PPt t iiP iP is ss s////p amputatp amputatiiiion oon off  ff 3333 toes, ret toes, retiiiinanall  ll hhhhemorremorrhhhhage.  age.  FFFFatathhhher er 
died died of DM complications of DM complications at age 51  at age 51  

 MultipleMultipleMultipleMultiple  caregivingcaregivingcaregivingcaregiving  responsibilitiesresponsibilitiesresponsibilitiesresponsibilities  sssosooo  sssheshehehe  seldomseldomseldomseldom  comescomescomescomes  tttotooo  
clinic for clinic for medical caremedical care

 AAffect: anffect: anggrryyg yg y and sad; notes h/o  and sad; notes h/o ppppoor sleeoor sleepp  pp




