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Declineof GFR ipatientswith diabeticnephropathy
Rate of annual kidney function decrease has
an important role on time to reach erstage renal disease
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Stageof Chronic KidneyDisease

GFR categories in CKD

GFR (ml/min
GFR category per 1.73m°) Terms
G1 =90 Normal or high
G2 60-89 Mildly decreased*
G3a 45-59 Mildly to moderately decreased
G3b 30-44 Moderately to severely decreased
G4 1529 Severely decreased
G5 <15 Kidney failure

Abbreviations: CKD, chronic kidney disease; GFR, glomerular filtration rate.

*Relative to young adult level.

In the absence of evidence of kidney damage, neither GFR category G1 nor G2
fulfill the criteria for CKD.

LevinA., Stevens P.EKidneyint., 2014 85, 4961




Categorie®f Alouminuria

Albuminuria categories in CKD

ACR (approximate

AER equivalent)
Category (mg/24h) (mg/mmol) (mg/g) Terms
Al <30 =3 <30 Normal to mildly increased
A2 30300 330 30300 Moderately increased*
A3 > 300 >30 >300 Severely increased**

Abbreviations: ACR, albumin-to-creatinine ratio; AER, albumin excretion rate; CKD,
chronic kidney disease.

*Relative to young adult level.

*Including nephrotic syndrome (albumin excretion usually >2200mg/24h (ACR
> 2220 mg/g; > 220 mg/mmol)).

LevinA., Stevens P.EKidneyint., 2014 85, 4961




Prognosis of CKD by GFR
and albuminuria categories:
KDIGO 2012

Persistent albuminuria categories
Description and range
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Green: low risk (if no other markers of kidney disease, no CKD); yellow: moderately increased risk; orange: high risk;
red, very high risk.
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Referraldecisonmaking
by GFR and albuminuria)

Persistent albuminuria categories
Description and range

Al

A2

A3

Normal to
mildly
increased

Moderately
increased
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<30 mg/g
<3 mg/mmol

30-300 mg/g
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>30 mg/mmol

>300 mg/g
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service depending on local arrangements regarding monitoring or referring.

LevinA., Stevens P.EKidneyint., 2014 85, 4961

Referral decision making by GFR and albuminuria. *Referring clinicians may wish to discuss with their nephrology
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Persistent albuminuria categories
Description and range

Al A2 A3

Guide to frequency of
monitoring (number of times
per year) by GFR and

albuminuria category
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GFR and albuminuria grid to reflect the risk of progression by intensity of coloring (green, yellow, orange, red, deep
red). The numbers in the boxes are a guide to the frequency of monitoring (number of times per year).
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Frequency of CKIBGFR cn Y[ KYAY KM®PT C
mg/g) according to age and gender in thelSeniostudy
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Chronic kidney disease

70

60

50 49,25
£ 40,26 8225
> 40
8 28,80
= ’
g 30 24, 03 26,42
L 50 17,51 1850

? ll

0 -

65-69 70- 74 75-79 80-84
Age group [years]

B women M men

Chudek J. et aNephrol, Dial. Transplant., 201,429: 10731082




Prevalence of CKD stages in Polish elderly populatior
(isolated albuminuria was defined wheGFRKkc n Y[ K YA Y

3793SU bJ eCtS CKD stages in Polish elderly
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Nephroprotection Whereare we in 2013
With confirmedbenficial effect:
A Reductiorof blood pressure
A Blockadeof the RAASbeyondBPreduction)
A Reductionof BMI
A Reductiorof proteinintake
A Correctionof phosphatemia
A Correctionof metabolicacidosis
A Correctionof glucose(HBALC) in DMpatients
A Supplementatiorof VitaminD

A Renaldenervation
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S =
Relative risk for kidney disease progression bamsecurrent level
of systolic blood pressure and curramine protein excretion
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Progression of Chronic Kidney Disease: The Role of Blood Pre€sunteol, Proteinuria, and
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Classical RAS Pathway Counter Regulatory RAS Pathway

l Renin Inhibitors
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REINStudy

Rate of GFR decline according to base-line proteinuria
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Kidney survival: Conventional 54 % Ramipril 77 %

GISENGroup, Lancetl997, 349 18571863




Mean rate of GFR decline (mL/min) per month
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REINCoreand Followup Study
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Baseline GFR (ml/min)

Treatmentwith ACEandtime to ESRD Ipatients

with non-diabeticCKD

AlIPRI Study
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MaschioG. et al.: NEnglJMed 1996, 334: 93915
The GISEKroup Lancet 1997; 349: 185573




Large RCTswith ACEbr ARB and RR of ESR[pahents
with non - diabeticor diabeticCKD

Study Patients Comparison

Captopril N 409; type 1 diabetes | Captopril versus placebo
study and proteinuria

N 583; various Benazapril versus placebo

AIPRI nephropathies

N 323; non-diabetic Ramipril versus placebo

NS nephropathies

N 758; type 2 diabetes | Captopril versus atenolol

NS and hypertension

N 1715; type 2 diabetes | Irbesartan versus placebo

sl and hypertension Irbesartan versus amlodipine

N 1513; type 2 diabetes | Losartan versus placebo

RENAAL and nephropathy

N 590; type 2 diabetes | Irbesartan 150mg versus placebo

IRMA and microalbuminuria iIrbesartan 300mg versus placebo
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KaplanMeier Estimates of the Percentage of PatieNt# Reachinghe
Primary Composite End Point of a Doubling of the Serum Creatin
Level, Enébtage Renal Disease, or Death
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ONTARGEStudy

Table 1. Baseline Characteristics of the Patients.*

Ramipril Telmisartan Combination Therapy
Characteristic (N=8576) (N=28542) (N=8502)
Age —yr bb4+/7.2 bb.4+/7.1 b5+ /.3
Blood pressure — mm Hgy 141.8+17.4/82.1+104 141.7+17.2/82.1+104 141.9+17.6/82.1+104
Heart rate — beats{min b7.9+12.2 53.0+12.3 b7 7+12.2
Body-mass indexi: 28.1+45 28.1+4.6 25.0£4.5

N.Engl.J.Med 2008; 358; 10:1541559




ONTARGEStudy

Cumulative Hazard Ratio
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ONTARGEStudy
Change®f GFR ipatientstreated with ramipryland/or telmisartan
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ONTARGET Study

Table 2. Discontinuation of Study Medications and Selected Reasons for Permanent Discontinuation.*
Combination
Ramipril Telmisartan Therapy Combination Therapy
Variable (N=8576) (N=8542) (N=8502) Telmisartan vs. Ramipril vs. Ramipril
Relative Risk P Value Relative Risk P Value
number (percent)
Total no. of discontinuations 2099 (24.5) 1962 (23.0) 2495 (29.3) 0.94 0.02 1.20 <0.001
Reason for permanent discon-
tinuation
Hypotensive symptoms 149 (1.7) 229 (2.7) 406 (4.8) 1.54 <0.001 2.75 <0.001
Syncope 15 (0.2) 19 (0.2) 29 (0.3) 1.27 0.49 1.95 0.03
Cough 360 (4.2) 93 (1.1) 392 (4.6) 0.26 <0.001 1.10 0.19
Diarrhea 12 (0.1) 19 (0.2) 39 (0.5) 1.59 0.20 3.28 <0.001
Angioedema 25 (0.3) 10 (0.1) 18 (0.2) 0.4 0.01 0.73 0.30
Renal impairment 60 (0.7) 68 (0.8) 94 (1.1) 1.14 0.46 1.58 <0.001

* There were no predefined criteria for each of the adverse events listed. Reasons listed are those provided by the investigator for the discon-
tinuation of study drug.

T A patient could have multiple discontinuations, since patients were encouraged to restart study medications whenever possible after discon-
tinuation.

N.Engl.J.Med 2008; 358; 10:1541559




The NEW ENGLAND JOURNAL of MEDICINE

|‘ ORIGINAL ARTICLE

Combined Angiotensin Inhibition for the
Treatment of Diabetic Nephropathy

Linda F. Fried, M.D., M.P.H., Nicholas Emanuele, M.D., Jane H. Zhang, Ph.D.,
Mary Brophy, M.D., Todd A. Conner, Pharm.D., William Duckworth, M.D.,
David J. Leehey, M.D., Peter A. McCullough, M.D., M.P.H., Theresa O’Connor, Ph.D.,
Paul M. Palevsky, M.D., Robert F. Reilly, M.D., Stephen L. Seliger, M.D.,
Stuart R. Warren, J.D., Pharm.D., Suzanne Watnick, M.D., Peter Peduzzi, Ph.D.,
and Peter Guarino, M.P.H., Ph.D., for the VA NEPHRON-D Investigators*

N. Engl J. Med.,2013;369:189203




KaplamMeier Plot of CumulativeProbabllitiesof the
PrimaryEndPoints

FriedL.F efal.,N. Engl J. Med.,2013;369:189203




