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Wilaesan 1

Wilhandgvany 80 T ulsawuminu 10 I n599
2:9n18WLd1 BP 150/90 mmHg 1avin 45 nn
WNAN15M5IANIINIUNTRNITNUITEAUUINA
FPG 250 mg/dL HbA1c 9% BUN 14 mg/dL Cr
1.1 mg/dL Urine protein: negative
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Hypertension

Thailand Renal Replacement Therapy Registry 2004 Report. du1aulsa lawnivilscind lne



AU U aNAT1UIw CCr
Estimated creatinine clearance rate
(eC.,) 1neld Cockcroft-Gault formula

filhesnafiassi eCCr = (140-80)X45X0.85 =29 mi/min

72X1.1



n1531iAael CKD wuvilu 5 scacmu creatinine clearance

Stage 1 Ccr 90-120 ml/min
Stage 2 Ccr 60-90 ml/min
Stage 3 Ccr 30-60 ml/min
Stage 4 Ccr 15-30 ml/min
Stage 5 Ccr <15 ml/min

Wilaeedminliu CKD scasii 4
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Wilhandvane 80 T itlulsatuaninu 10 U m1529
919N18nuI1 BP 150/90 mmHg 1inutin 45 nn
NAN15N5IAN R aNURTRNSWLSEdULNIa FPG
250 mg/dL HbA1c 9% BUN 14 mg/dL Cr 1.1
mg/dL Urine protein: negative
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n1sAnNsavllazn1sItlaae Diabetic nephropathy

Cardiovascular Death

3 Incipient Nephropathy
e Microalbuminuria

* |Increasing Blood Pressure
2 5 11-23 13-25 13-30 Years

Onset of 4 Proteinuria Increasing %nd-stage
Diabetes Creatining Renal
\_\ 2 Structural Changes ailure

« T GBM Thickening

\
1 Functional Changes|| « T Mesangial Expansion

» T Kidney size * +/- Microvascular Change
T GFR




N1901323AANSaILALINIRe albuminuria lugilraiuananu

N5

Dipstick
protein

Non-timed urine collection

Timed urine collection

Unadjusted
(mg/min ¥13a
mg/L)

Adjusted for
Urine Cr

(mg/g)

Overnight
(mg/min)

24 hours
(mg/24 h)

Normoalbuminuria Negative <20 <30 <20 <30

Microalbuminuria* Negative

Macroalbuminuria

* ey 1l urine abnormality a&19du n3ani1sfiatgaluntviuilasdias




An ACCU-CHEX product

MICRAL-
TEST®

Microalbuminuria
For the detarminatios of albumin in
urine / Para la determinaoion de

alhximina en oris £ Pasra a determi-
nagho de slbuming em urirs
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Screening methods Microalbuminuria testing

CLIITEK°

Microalbumin

Harnteststreifen zum Nachweis
von Albumin und Kreatinin; zur
Erkennung von Mikroalbuminurie

Reagent Strips for Urinalysis
Bandelettes réactives urinaires




F/U 1 year

y

Dx Diabetic nephropathy

Risk
Long duration of DM

o Screening Creatinine

:Poor glycemic control

‘DR Urine exam
e b
—— +Vve proteinuria -ve |:l)rote|nur|a

A

Urine microalbuminuria ‘

v

v

— -ve microalbuminuria +ve microalbuminuria

Repeat

}

urine microalbuminuria

. v .
__-ve microalbuminuria +ve

v
2/3 microalbuminuria —
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Natural history aa9T5A leanvuTiai 2 (3nn15An1 UKPDS)

No Nephropathy

2.0%
v

Microalbuminuria

2.8%
v

Overt Proteinuria

2.3%
v

Elevated Serum Cr or
Renal Replacement Therapy
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31 microalbuminuria

yearly decline in GFR

(ml/min)

2.3:0.4 3./+0.4 5.4+0.5
46 o8
31% 38%
1
p<0.001
Patients who Fatients FPatients

obtained remaining progressing to
remission microalbuminuric overt nephropathy

Gaede P, Nephrol Dial Transplant, 2004
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Wilhavevaiy 50 I iHulsawaniu 10 I asa9
9N18WYd1 BP 150/90 mmHg iuin 55 aAn
WNaN150523n NNl IRNIsNUIITEALYINIR FPG
220 mg/dL HbA1c 8% BUN 14 mg/dL Cr 1.3 mg/dL
Urine protein: negative la»572 urine microalbumin
1s 180 mg/24 hr uaz 210 mg/24 hr
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AU U aNAT1UIw CCr
Estimated creatinine clearance rate
(eC.,) 1neld Cockcroft-Gault formula

Hilresafiazii eCCr = (140-55)X50X0.85 = 46.3 ml/min

72X1.3

Wiezdndntlu CKD szaei 3



unsnisuastivunalunissneilaa diabetic nephropathy tWa renoprotection was cardioprotection

Intervention

tMnuian155ne

Microalbuminuric

Macroalbuminuria

ACE inhibitor uaz/v13a ARB
wae low protein diet (0.6-0.8
nsu/nn./Au)*

am albuminuria n3atdaaull
13Jw normoalbuminuria

an proteinuria ‘lmmﬂmamma
Wi < 0.5 n3w/24 F1 a9

5n11 GFR e

fran’li GFR anay
< 2 ua./ui siail

Antihypertensive agents

SLAUAINNAUTATR < 130/80 152 125/75 uu.Usan

Strict glycemic control

HbA1c < 7%

Statins

LDL cholesterol < 100 un./aa. **

Acetyl salicylic acid

flavAu thrombosis

Smoking cessation

ilavAu atherosclerotic progression

ow-protein diet: lai'ladunsBudunanissneiainnisinuscay e \ueitl87isl microalbuminuria;

LDL cholesterol < 70 un./aa. ‘luwﬂaﬂmu cardiovascular disease




NAaTaIN1TALANUIATALaTANNAUAA TIA TAAIINLLIUIU

‘ 140 to < 150
130 to < 140

<130
Updated mean Updated mean
HbA, (%) systolic blood
pressure (mm Hg)




A1 HbA1c uazn1sidannisvinauvas lanlugilae

AGFR (mliminfyear)

13ALUINNUTULAN 2

227 patients with overt nephropathy

E—

4 4

(median follow-up: 7 years)

1[}9

HbA1 <
¢ { ﬁﬂ Rossing K, Kidney Int, 2004
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GUAN 1 Man15LAAN1IE microalbuminuria

Prevalence and Cumulative Incidence of Microalbuminuria

B Intensive Conventional
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Cumulative Incidence, %

EDIC Study, JAMA, 2003




WaUaIN1sAILANUIAaaLNILNIA TuK a5 AU
dUMN 1 fanN15LARNIIE macroalbuminuria

Prevalence and Incidence of Macroalbuminuria

A  Annual Prevalence

&l Intensive
Conventional

;ﬁ S
8
§
¢

DCCT Years Years Years
Closaout 1-2 3-4 56

EDIC

8  Cumuiative Incidence

Log-Rank P<.001

Conventional

RR: 85%

intensive

_—

Yoars Years Years Years
1-2 3-4 56 7-8

EDIC

Cumuiative Incidence, %

No. at Risk
Conventional 653 643 615 607
Intensive 666 661 660 658

EDIC Study, JAMA, 2003
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-33

P<0.01

O Microalbuminuria at 12 yrs O Microvascular complications

O Retinopathy 0 Myocardial Infarction
Any DM endpoint
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Over 10 years, HbA;. was 7.0% (6.2-8.2) in the intensive group (n=2,729) vs
HbAlc was7.9% (6.9-8.8) in the conventional group (n=1,138).
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Mean arterial pressure (mm Hg)
98 100 102 104 106 108 110

H : - r=066;p=<0.03

GFR decline

(ml/minfyear)_q { Untreated

hypertension
-6 '|I
X I'II
130/85 140/90 '
-10 - H

Results of studies = 3 years in patients
with type 2 diabetic nephropathy. Bakris GL. ef al. Am J Kidney Dis, 2000



MDRD study.

low BP

=== usual BP

Mean decline In
GFR

Based on severity
of proteinuria

| |
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Change in GFR from Baseline (mL/min)
. 3

[
-
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Mean Baseline Urine Protein 0—-0.25 g/d

Mean Baseline Urine Protein 0.25-1.0 g/d

B3 F4 F8 Fi2 Fi6 F20 F24 F28 F32 F36

Months
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Wilhandivaty 50 T dulsauiinu 10 I 9599
99N8WY31 BP 150/90 mmHg iuiin 55 aAn
NaN13M 3NV aIUNIRN1TNLITEaUUINa FPG
220 mg/dL HbA1c 8% BUN 14 mg/dL Cr 1.3 mg/dL
Urine protein: negative 1a»572 urine microalbumin
Ist 180 mg/24 hr waz 210 mg/24 hr
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3. il CKD stage 3 Suly (Auew GFR waviilqe
Taaania 60 ml/min)
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Wilaerlaidl DR 990

finnsiineay creatinine Taafi LWy proteinuria
WU proteinuria 3ufuAINARUNAEUY et rbe
%98 rbc cast 1138

6. fin1suasuudasuas serum creatinine a9
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Malignant hypertension
Renal artery stenosis
Glomerular disease E'iw]
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* HbAlc <6.5%

anuassthunae*

* HbAlc 6.5 - 7.9%

a2
ANNAUIFI*

«HbAlc > 8%
Y hypoglycemia >
3

R ¢
aSanealat

= Y
flsaunsndou

139335zezMer*

Tsaunsndou
mila

Tsaunsndou
mam

= . .
O vlml proteinuria
¢ albumin/creatinine
ratio < 30

Talasnsu/an.

o laidi retinopathy
= |

* N cataract lJli\l

TJUNIU

MINDUHAY

=
LR Y]

microalbuminuria

e mild NPDR

=S

LR Y]
macroproteinuria
s A 2
azelndivise il

nephrotic syndrome

-moderate NPDR
-VA Aadn@

e serum creatinine

>2 dn./aa.

« PPDR %30 PDR
« VA Aailnd

Tsaialanaz

A
tiaonalasn

o laidi hypertension
o laidi dyslipidemia
< Tufiormsves
ITUY

% A
ﬁﬂ‘i]!!ﬂg?‘iﬂﬂﬂmﬁﬂ

o3 hypertension,
dyslipidemia L)
Maalasuensnm

AMIzAINATIOY

VPR
congestive
heart failure,

angina pectoris

XV myocardial
infarction ¥i30 CAD
¥i3e WA CABG
<3 CVA

Tsntiaoaiaon
aaulae

« sensation Un&
* peripheral pulse

Un@

IS
* { peripheral
neuropathy
* peripheral pulse

anay

= A d‘ Y
« N5 Aumanim
* amputation
T intermittent

claudication

T intermittent
claudication uay
rest pain

* WU gangrene

NPDR = non-proliferative diabetic retinopathy; PPDR = pre-proliferative diabetic retinopathy; PDR = proliferative diabetic

retinopathy; VA =visual acuity; CABG = coronary artery bypass graft; CAD = coronary artery disease; CVA

cerebrovascular accident




d91U Diabetic nephropathy

A25AUIRL eCer RaszfiuTsalasasunsae
5¢eil serum Cr 2193zsztliuAnnas
wuvszair CKD 5 sraiziarnis in155nsn
N15/579 urine microalbuminuria §714150
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Thank you
For
Your attention




