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Which Is an
early sign of kidney disease?

Pyuria =
Hematuria |
RISe In serum creatinine

Proteinuria |7




In the evolution of MAN

The shape of things
to come?!?




Prevalence estimates of diabetes mellitus 2003

<2% W 8.0% - 11.0% W 17.0%-20.0%
| 2.0% — 5.0% W [1.0%-140% W more than 20%

B 5.0% - 8.0% W 14.0% - 17.0%

Source: Diabetes Atlas, International Diabetes Federation



PRIMARY RENAL DISEASE OF ALL
NEW DIALYSIS PATIENTS
(Philippine Renal Registry, 2003)
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PRIMARY RENAL DISEASE OF ALL
NEW DIALYSIS PATIENTS
(Philippine Renal Registry, 2004)
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Number of Patients

DISTRIBUTION OF TOP 3 CAUSES OF ESRD
Philippine Renal Registry, 2005

M 2002 (4,409) 2003 (5,070) H 2004 (5.605)

1500

1000

DM GN HPN



--- Type | DM

... TypelIDM

c
9
0
c
&
c
9
=,
2
b
L]
e
©
2
=
3
)

Survival on dialysis (months)

Actuarial survival of patients with type 1 (n =181) and type 2 (n =
231) diabetes on haemodiaysis in a prospective multicentre study in

Germany
Koch et. al., NDT, 1997
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Low Protein Diets and
Chronic Kidney Disease Progression

HYPOTHESIS
Animal studies with Small numbers of
experimental chronic patients with chronic
kidney disease kidney disease from

diabetes or other
kidney disease

|

Adherence to a protein-restricted diet will
slow the loss of GFR in patients with
chronic Kidney disease




Progression of CRF
In Diabetic Nephropathy

Clearance Control Low Protein

Creatinine |-0.83 + 0.18 |-0.32 + 0.12 |<0.05

lothalamate |-1.06 + 0.32 -0.32 + 0.09 |<0.05




Progression of CRF
In Diabetic Nephropathy

Risk Factors Control Low-Protein
Hbalc (N=5.1%) 8.0+0.4 7.8 +0.2
MAP (mm Hg) 105 + 0.9 102.3 + 1.2
Examinations 13.0 + 1.8 10.6 + 1.2
(visits/yr)

NS

NS

NS

Zeller, et al, 1991




MDRD:

Modified Diet
IN Renal Disease



MDRD STUDY: STRUCTURE

STUDY A STUDY B
585 patients = 255 patients
GFR = 25-55 = GFR =13-24
Usual Protein Diet= = Low Protein Diet =
1.3 g/KBW/D or 0.6 g/KBW/D or
Low Protein Diet = = Very Low Protein Diet
0.6 g/KBW/D =0.3 g/KBW/D

Mean BP 107 or 92 = Mean BP 107 or 92

Duration = 2.2 years



Change in GFR From Baseline (ml/min)

The Modification of Diet in Renal Disease Study

GFR Estimated Mean Changes
(£ SE) From Baseline in Study A

- == _Usual Protein e
-2 Low Protein -2
-4 -4
-6 -6
-8 -8

-10 -10
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Change in GFR From Baseline (mi/min)
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The Modification of Diet in Renal Disease Study

GFR Estimated Mean Changes
(= SE) From Baseline in Study B

— Low Protein 0
= Very Low Protein 2
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MDRD RESULTS, NEJM 1994

Did this report prove that dietary protein restriction
does not slow CKD progression ?

1) Entry criteria: did not include progression
2) GFR loss below predicted rate-followed only 2.2 yrs
3) No control diet for patients with advanced CKD

4) Outcome analysis: Prescribed, not actual intake of dietary
protein as monitored during the study and

5) ACEI used randomly in all groups



KETOACIDS AND MORTALITY IN
THE MDRD STUDY

In MDRD patients who died:
= Interval therapy not identified
= Cause of death not identified

= Compliance with ketoacid regimen not
examined

= No comparison with untreated patients or
those assigned to 0.6 g protein/KBW/D




GFR-loss [ml/min/year per 1,73 m?]
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Proteinuria, progression
and time of dialysis free survival
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Peterson, Ann Intern Med (1995) 123: 754



ALBUMINURIA: RISK FACTOR FOR
MORTALITY IN TYPE 2 DIABETES

1.0 -
-EhLT—T_L'_‘l\_\ Normoalbuminuria
_ . 09- (n=191)
Py -\H
‘_4:‘5 . Microalbuminuria
.g g ' (n=86)
¥
0.7 -
@ § Macroalbuminuria
L (n=51)
S 0.6
05 | | | | | |
0 1 2 3 4 5 6 Years

P<0.01 normo vs micro- or macroalbuminuria
P<0.05 micro vs macroalbuminuria
Gall et al., Diabetes, 1995



Treatment Goals

= Lowering of systolic blood pressure
= Reduction of proteinuria < 1g/24h

= Pharmacologic blockade of renin-
angiotensin system



Treating Diabetic Nephropathy:
Achieving Blood Pressure Control

* Recommended blood pressure targets

* General population: < 140/90 mmHg
* High risk population:

*Diabetes: < 130/85 mmHg
Renal insufficiency and proteinuria
<1 g/day: < 130/85 mmHg
Renal insufficiency and proteinuria
> 1 g/day: < 125/75 mmHg

Arch Intern Med (1997) 157, 2413



Treating Diabetic Nephropathy:

Blood Pressure Control & Level of Proteinuria
%

100

Intensified

80
80
70
60
50
40

L] )
conventional

20 < Transition microalbuminuria to proteinuria
10 ith conventional and intensified BP lowering
0 In type 2 diabetics
1 2 3 4 5 §)
years

Schrier, Kidney Intern (2002) 61: 1086



Treating Diabetic Nephropathy:

Achieving Blood Pressure Control
Blood Pressure Control in the MDRD
blood pressure control loss of GFR
(ml/min/year)

ordinary 107 mmHg MAP 3.4 (2.6-4.1)

Intensified 91 mmHg MAP 1.9 (1.1-2.7)

Klahr, NEJM (1994) 350: 877



Treating Diabetic Nephropathy:
Achieving Blood Pressure Control
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Peterson, Ann Int Med 1995, 123, 745



Treating Diabetic Nephropathy:
Decreasing Proteinuria

CV Endpoint ) Heart Failure

| e Baseline
% albuminuria:

oredictor

23.09/g
21.5<3.0 g/g

% with CV endpoint

% with heart failure endpoint

Month Month

CV Endpoint i Heart Failure

o

of renal and
caraiovascular

M | enapoints

<5 20 2.95 44 =525 s : 2.95 4.4 =525
Albuminuria (g/g) Albuminuria (g/g)

DeZeeuw, Circulation (2004) 110:921

Hazard ratio relative to
lowest proteinuria
Hazard ratio relative to
lowest proteinuria




Treating Diabetic Nephropathy:
Decreasing Proteinuria

CV Endpoint ) Heart Failure

Change of
albuminuria

%3& during
—— treatment:

24 36 48 24 36 48
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Hazard ratio for cardiovascular event
Hazard ratio for heart failure
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DeZeeuw, Circulation (2004) 110:921




Baseline Proteinuria
Determines Renal Events

Primary Composite Endpoint ESRD
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<5 20 295 4.4 °525 <5 20 295 4.4 3525

Baseline Albuminuria (g/g) Baseline Albuminuria (g/g)

De Zeeuw et al; Kidney Int , 2004



How do we usually decrease
proteinuria?

= Blocking the RAAS
= Low Protein Diet
= Ketoanalogues
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Treating Diabetic Nephropathy: Decreasing Proteinuria
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Treating Diabetic Nephropathy:

Achieving Blood Pressure Control
Decreasing Proteinuria
Pharmacologic blockade of renin-angiotensin
system

Antiproteinuric and Metabolic Effect
of Long-term Administration of keto
amino acids and ACE inhibitors in
CRF patients with diabetic
nephropathy

V. Teplan, et al
Klin Bioch Met 11, 2003, Diabetik, 5, 2004



Alm
= Analysis of data in patients In
chronic renal insufficiency (CRI)
with diabetic nephropathy on low-
protein diet (LPD).

= prospective long-term randomized
multicentric study

m evaluate the effect of concomitant
administration of

= keto amino acids (KA)
= ACE inhibitors (ACEI)

= proteinuria and aminoaciduria



Methods

12 month period

50 patients

Group | (n=25)

s LPD (0,6 g protein/kg/day)
= keto acids (100 mg/kg/day)
m ACEI (perindopril 4 mg/d)
Group Il (n=25)

= LPD

s ACEI in equal doses.



g/24 h

Proteinuria
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CRP
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ACEI)
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mmol/L HDL_chOIeSterOI
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Results and Conclusions

= Decrease in proteinuria (p<0.01)
predominantly in Group |

s Associated with improved protein metabolism
parameters

= Slower CRI progression was observed as
assessed using inulin clearance (p<0.01)
= KA and ACEI co-administration

m Had a beneficial effect on the examined metabolic
parameters

= Through its glomerulo-tubular action, it also had
an effect on the long-term progression of CRI.
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One Last Question!

A 36 year old diabetic woman weighing
36 kg with a creatinine of 2 mg/dl
A Does not require Ketosterll |

5. WIll benefit from Ketosteril, 600 mg,
1 tab 3x/day |

c. Will benefit from Ketosteril, 600 mg,
2 tabs 3x/day |



How does one estimate severity of
CKD:

Cockcroft and Gault
Formula:

(140 - age) x weight kg

X 0.85

72 x SCr mg/dL (for women)



If SCr = 2 mg/dl
36 yr old woman, 36 kq:

(140 - 36) x 36 kg
X 0.85 =22.1 ml/min

72 x 2 mg/dL (ABNORMAL)




Ketosteril Requirement

0.1 gm Ketosteril/KBW/day

Daily dose of Ketosteril
=0.1 gm X 36 kg
=3.6 gm or 3600 mg/600 mg per tablet
=6 tabs/day or 2 tabs 3x/day
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