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SOME DEFINITIONS

Table 1. Definitions of progression, remission and regression of proteinuric chronic nephropathy

Variable Progression Remission Regression
Proteinuria >1g/24h <lg/24h <03 g/24 h
GFR Declining* Stable Increasing
Renal structural changes Worsening Stable Improving

* Faster than physiological decline associated with aging (0.1 ml/min/1.73 m* per month).

Cortinovis Nephron 134:20-24, 2016



GENERAL PRINCIPLES OF CKD
TREATMENT

 Diagnosis and treatment for primary kidney disease

« Determining reversible causes of failure
« Slowing down the progression of disease
« Management of CKD complications

* Preparing for RRT



POSSIBLE REVERSIBLE CAUSES

« Acute kidney injury

 Primary kidney disease

 Collagen tissue disorders

« Vasculitis

« Early stages of diabetic nephropathy
 Renovascular hypertension

« Urinary tract obstruction



CKD PROGRESSES...

Complications

Normal  plp """°25° Y njury BN GFR Renal
1 - l failure

Screening CKD risk Diagnosis Estimate RRT
for CKD reduction progression
risk Treatment
factors Screening (comorbidities) Treat
for CKD complications
Slow
progression Prepare for
RRT
ASYMPTOMATIC SYMPTOMATIC

NKF/DOQI 2000 Update. Am J Kidney Dis 37 (Suppl 1), 2001



CKD PROGRESSES...

Type 2 chabetes (20-40%)
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J Clin Invest 116, 2006



SLOW PROGRESSION

« Treatment of primary kidney disease

« Strict control of blood pressure, blockade of RAS

« Strict control of blood glucose level

 Reduce proteinuria

* Protein restriction in diet

 Treatment of hyperlipidemia and metabolic acidosis
* Quit smoking

 Reduce weight



...CAN BE CONTROLLED

GFR (ml/min/1.73 m?)
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BLOOD PRESSURE CONTROL

80 - 85% CKD population is hypertensive

Blood presure regulation controls both CKD
progression and cardiovascular risks

Combination therapies are preferred (ACEI or ARB
or diuretic)

Hypervolemia is crucial (loop diuretics and thiazides)

Life style modification is important, too



IDEAL ANTIHYPERTENSIVE

1 Adequate control of blood pressure
2 Reduction in proteinuria

3 Slowing down the renal injury

4 Positive effect on serum lipid levels

5 Contribution to extra-renal disorders



ANTIHYPERTENSIVE DRUGS

Preventing Progression of Chronic 1 o
Kidney Disease: Renin-
Angiotensin-Aldosterone System

Blockade Beyond Blood Pressure

Merlin C. Thomas
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RENAL EFFECTS OF
ANTIHYPERTENSIVE DRUGS

 ACE inhibitors

« AT-1receptor antagonists
 Beta blockers

« Dihydropiridines

* Diltiazem-Verapamil

« Alfa blockers

« Central alfa agonists

* Direct vasodilators

* Diuretics (spirinolacton??)
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TREATMENT OF HYPERTENSION

Target blood
pressure

Non-
pharmacologic

Pharmacologic

General population

<140/90 mmHg

Salt restriction

Personalized

CKD, Stage 1-4, <125/75 mmHg Salt restriction ACEi / ARB
Proteinuria >1g/day
CKD, Stage 1-4, <130/80 mmHg Salt restriction ACEI / ARB
Proteinuria <lg/day
CKD, Stage 5 <140/90 mmHg Salt restriction All drusgs
Fluid restriction (except
UF diuretics)




Blood Pressure >140/90 in Adults Aged >18 years

(For age >80 years, pressure >150/90 or >140/90 if high risk [diabetes, kidney disease))

i

v
|—-) CCB+Thiazide+ACE-i (or ARB) <—J

CCB+Thiazide+ACE-i (or ARB)

If Needed, add other drugs e.g. spironolactone; centrally acting agents; B-blockers

If Needed, Refer to a Hypertension Specialist

Start Lifestyle Changes
[ (Lose weight, reduce dietary salt and alcohol, stop smoking) ]
Drug Therapy Start Drug Therapy
(Consider a delay in uncomplicated Stage 1 patiems)"l (In all patients)
I | I
Stage 1 Stage 2 Special
140-159/90-99 >160/100 Cases
[ - 1 | |
Black Patients non-Black Patients All Patients * Kidney disease
, . * Diabetes
| 1 | * Coronary disease
Start With 2 * Stroke history
ageseo Age 260 * Heart failure
Years Years Drugs [see table of
1
CCB or Thiazide ACE-i or ARB CCB or Thiazide CCB or Thiazide recommended drugs
¥ g 2 + for these conditions]
If Needed, Add ... | | If Needed, Add ... | | 1f Needed, Add ... MR ARD
A | T
ACE-i o ARB CCB or Thiazide ACE-i or ARB
combine CCB+Thiazide | * In stage 1 patients
. without other
If Needed ... If Needed ... If Needed ... If Needed ... i lescatas Th
v factors or abnormal

findings, some months
of regularly monitored
lifestyle management
without drugs can be
considered.




2013 ESH/ESC Guidelines for the Management of Arterial
Hypertension

Blood pressure targets in CKD patients

If overt proteinuria or microalbuminuria then RAS
blockade is better than any other antihypertensive

To reach target blood pressure at least one drug should
be a RAS blocker




Clinical Practice: Mini-Review

neph ron Nephron 2016;134:20-24 Re

Clinical DOI: 10.1159/000445844
Practice "

Progression, Remission and Regression
of Chronic Renal Diseases

Monica Cortinovis? Piero Ruggenenti*® Giuseppe Remuzzi®*



PROTEINURIA TREATMENT

45 Ramipril Ramipril
| A GFR = —0.44+0.54

40 -
E - A GFR = —0.10+0.50
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30 1 AGFR=-081%1.12 A GFR = —0.14+0.87

25

Conventional Ramipril
I 1 I 1
Core Follow-up

Cortinovis Nephron 134:20-24, 2016



PROTEINURIA TREATMENT

nephron Nephron 2015;129:39-41

DOI: 10.1159/000368331

Dual Renin-Angiotensin System
Blockade for Nephroprotection:
Still under Scrutiny

Giorgio Gentile®? Giuseppe Remuzzi®® Piero Ruggenenti# P

2|RCCS - Istituto di Ricerche Farmacologiche Mario Negri, Clinical Research Center for Rare D
Daccé, Ranica, Bergamo, and "Unit of Nephrology and Dialysis, Azienda Ospedaliera Papa Gi

Italy



PROTEINURIA TREATMENT

Reduced  Improved 5
proteinuria  outcome 2
Yes Yes n=1710 TE
98% | &
No No n=638 z
Fig. 1. Change in proteinuria from baseline E
and renal disease outcome in 2,387 patients
with proteinuric CKD included in 11 ran- Yes No - n=131*
domized clinical trials. The asterisk indi- 2%
cates patients who were included in 2 stud- No Yes n=0
1es that were too small and too short to de- e — , , ,
tect a long-term treatment effect on GFR 0 250 500 750 1,000 1,250 1500 1,750 2,000
decline or ESRD events. Modified from Patients (n)
Ruggenenti et al. [11].

Gentile et al. Nephron 129:39-41,2015



PROTEINURIA TREATMENT

v ONTARGET

Telmisartan + ramipril / plasebo + telmisartan
High vascular risk

Diabetic patients
Worse outcomes with combination therapy

v ALTITUDE

Nephro-cardioprotective effect
Aliskiren + ACE inh/ARB / placebo + ACE

inh/ARB 1515 type 2 diabetic nephropathy
patients Increased stroke
Early stop

Forbidden by FDA

Gentile et al. Nephron 129:39-41,2015



PROTEINURIA TREATMENT

v VA NEPHRON D

A randomised trial

Lisinopril + Losartan / Losartan

1,448 type 2 diabetes patients with overt
nephropathy Dual RAS inhibition reduced ESRD
events by 34% (p=0.07)

Significantly higher proteinuria reduction in 2.2

years

Gentile et al. Nephron 129:39-41,2015



PROTEINURIA TREATMENT

4 VALID (ClinicalTrials.gov: NCT00494715)

(A Prospective, Randomized, Probe Trial to Evaluate Whether,at Comparable Blood
Pressure Control,Combined Therapy With ACEI BEN and ARB VAL Reduces

Progression to ESRD More Effectively Than BEN or VAL Alone in High Risk Patients
With Type 2 Diabetes and Overt Nephropathy)

102 type 2 diabetic patients
Half dose ACE inh (benazepril) and half dose ARB

(valsartan)

Gentile et al. Nephron 129:39-41,2015



Modifiable lifestyle and social factors affect chronic
kidney disease in high-risk individuals with type 2
diabetes mellitus

Daniela Dunkler'??, Maria Kohl!'??, Georg Heinze?, Koon K. Teo', Annika Rosengren®, Janice Pogue’,
Peggy Gao', Hertzel Gerstein', Salim Yusuf', Rainer Oberbauer®® and Johannes F.E. Mann'<*° for the
OMNMTARGET Inwvestigators

"Population Health Research Institute, Hamilton Health Sciences/McMaster University, Hamilton, ON, Canada; ZUniversity of Erlangen-
MNurnberg, Department of Nephrology, Erlangen, Germany; ~Section for Clinical Biometrics, Center for Medical Statistics, Informatics and
intelligent Systems, Medical University of Vienna, Vienna, Austria; *Sahlgrenska University Hospital/Ostra Hospital, Goteborg, Sweden;
*KH Elisabethinen Linz and Department of Internal Medicine Ill, Medical University of Vienna, Vienna, Austria and ﬁSc‘hwabr‘ng General
Hospital, and KfH Kidney Center, Munich, Germany

6972 diabetic patient without macroalbuminuria

CKD progression
yearly >5% GFR decrease
ESRD
microalbuminuria 5.5 years
macroalbuminuria

Life style/ social factors
smoking, drinking
excersize
financial issues
education

soclal network
Kidney Int 87:784-791,2015



Modifiable lifestyle and social factors affect chronic
kidney disease in high-risk individuals with type 2
diabetes mellitus

Daniela Dunkler'??, Maria Kohl!'??, Georg Heinze?, Koon K. Teo', Annika Rosengren®, Janice Pogue’,
Peggy Gao', Hertzel Gerstein', Salim Yusuf', Rainer Oberbauer®® and Johannes F.E. Mann'<*° for the

OMNMTARGET Inwvestigators

"Population Health Research Institute, Hamilton Health Sciences/McMaster University, Hamilton, ON, Canada; ZUniversity of Erlangen-
MNurnberg, Department of Nephrology, Erlangen, Germany; ~Section for Clinical Biometrics, Center for Medical Statistics, Informatics and
intelligent Systems, Medical University of Vienna, Vienna, Austria; *Sahlgrenska University Hospital/Ostra Hospital, Goteborg, Sweden;
*KH Elisabethinen Linz and Department of Internal Medicine Ill, Medical University of Vienna, Vienna, Austria and ﬁSc‘hwabr‘ng General
Hospital, and KfH Kidney Center, Munich, Germany

31% CKD, 15% death

Social network score risk for CKD and death risk factor

Education is related to CKD
Stress and financial anxiety are not effective

Regular excersize reduces CKD risk

Kidney Int 87:784-791,2015



GLUCOSE CONTROL

Control of blood sugar has been clearly
demonstrated to stop microalbuminuria with

two studies

UKPDS GROUP; Lancet 1998
DCCT RESEARCH GROUP: Kidnev Int 1995



DCCT

(Diabetes Control and Complications Trial)

Intensive insulin treatment* in type | diabetes mellitus for nephropathy
protection

Microalbuminuria Macroalbuminuria
risk risk

39

Risk reduction (%)

*Target HbA1c: < 6.05%

DCCT Research Group. N Engl J Med 329:977-986, 1993



UKPDS

(UK Prospective Diabetes Study)

End points of Death dueto Microvascular
Stroke DM DM complications

Risk reduction (%)

Intensive glucose control (Fasting glucose < 110 mg/dl)

Tip Il Diabetes Mellitus
5100 hypertensive patients

UK Prospective Diabetes Study Group. Lancet 352: 837-853, 1998



BLOOD SUGAR CONTROL

HbAlc %9 — %7 | %9 —> %7 | %8 > %7
% 54 4 % 704 | % 24-334
% 63 | %694 | %17-214
% 60 | - -
- - % 16 <

DCCT Research Group. N Engl J Med 329:977-986, 1993
Ohkubo Y et al. Diabetes Res Clin Pract. 28:103-117, 1995
UKPDS 33. Lancet. 1998;352:837-853, 1998



BLOOD SUGAR CONTROL

DIABETES

Risks of strict glycaemic control
in diabetic nephropathy

Martin H. de Borst and Gerjan Navis

A B6-year follow-up study of the ADVANCE trial participants reports that
intensive glycaemic control is renoprotective—but does not reduce
mortality—in patients with type 2 diabetes mellitus. By contrast, a

post hoc analysis of the ACCORD trial suggests that intensive glycaemic
control might increase mortality in patients with diabetic nephropathy.

De Borst, M. H. & Mavis, G. Nat. Rev. Nephrol. 11, 5-6 (2015); published online 4 November 2014;
doi:10.1038/nmeph.2014.205



BLOOD SUGAR CONTROL

Table 1 | Trials comparing intensive versus standard glycaemic control in T2DM

ADWVAMNCE? ADVANCE-ON? ACCORD? Papademetriou et al.*
Mumber of patients 11,140 8,494 10,251 10,136
Fallow-up (years) 5.0 5.4 (post-trial) 3.4 3.4
Comparison Intensive versus standard  Intensive versus standard Intensive versus standard Intgnsive versus standard
glucose control glucose control Elucose contral glucose control in CKD and
non-CKD subgroups*
HbA, . at study end (%) 6.5 versus 7.3 7.2 versus 7.4 6.3 versus 7.3 CKD: 6.3 versus 7.4
Mon-CKD: 6.3 versus 7.5
Frimary end point(s) Major macrovascular or Allcause mortality Monfatal myocardial infarction,  Cardiovascular or alkcause
(HR [95% CI]) microvascular events (1.00 [0.92-1.08]) stroke or cardiovascular maoartality in CKD versus non-CKD
(0.90 [0.82-0.498])F Major macrovascular events  mortality (0.90 [0.78-1.04]) subgroups (1.86 [1.656-2.11])%
{1.00 [0.92-1.08])
Renal end point ESRD (0.35 [0.15-0.83]* ESRD {0.54 [0.34-0.85]* ESRDY (0.95 [0.73-1.24]) MA
(HR [25% CI])
Cardiovascular mortality 0.88 [0.74-1.04] 0.97 [0.86-1.10] 1.35 [1.04-1.T6] CKD: 1.41 [1.05-1.89F
(HR [95% CI}] Nor-CKD: 1.14 [0.82-1.58]
All-cause mortality 0.93 [0.83-1.06] 1.00 [0.92-1.08] 1.22 [1.01-1.48]* CKD; 1.31 [1.07-1.60]*
(HR [95% CI]) Non-CKD: 1.08 [0.87-1.34]

HRs indicate the risk to reach an end point for intensive versus standard glucose contral. *ACCORD participants with CKD [p=3,836) versus those without CHD {n= 8, 508). "Significant HR.
“This end point was analysed in a separate publication.'” Abbreviations: ACCORD, Action to Control Cardigvascular Risk in Diabetes; ADVAMCE, Action in Diabetes and Vascular Disease:
Praterax and Diamicron Modified Release Controlled Evaluation; ADVANCE-ON, ADVANCE-obserational study; CKD, chronic kidney disease; ESRD, end-stage renal disease; HR, hazard ratio;
M&, not available; T20M, type 2 diabetes mellitus.

De Borst MH & Navis G. Nat Rev Nephrol 11: 5-6, 2015



BLOOD SUGAR CONTROL
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De Borst MH & Navis G. Nat Rev Nephrol 11: 5-6, 2015



BLOOD SUGAR CONTROL

OFC JOURNAL OF THE INTERNATIONAL SOCIETY OF NEPHROLOGY

k|dney

supplements
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KDIGO 2012 Clinical Practice Guideline for the Evaluation and of
e Management
VOLUME 1/ JANUARY 2013
hitpy lorg

3.1.15:

3.1.16:

3.1.17:

3.1.18:

We recommend a target hemoglobin A,. (HbA,.)
of ~7.0% (53 mmol/mol) to prevent or delay

progression of the microvascular complications of
diabetes, including diabetic kidney disease. (1A)
We recommend not treating to an HbA,, target of
<7.0% (<53mmol/mol) in patients at risk of
hypoglycemia. (1B)

We suggest that target HbA, . be extended above
7.0% (53 mmol/mol) in individuals with comor-
bidities or limited life expectancy and risk of
hypoglycemia. (2C)

In people with CKD and diabetes, glycemic control
should be part of a multifactorial intervention
strategy addressing blood pressure control and
cardiovascular risk, promoting the use of angio-
tensin-converting enzyme inhibition or angio-
tensin receptor blockade, statins, and antiplatelet
therapy where clinically indicated. (Not Graded)



THE ROLE OF DIET

v' Better nutritional status

v Improving uremic toxicity and metabolic disorders of
CKD

v" Reducing cardiovascular, serebrovascular and

peripheral vascular disease

v Slowing the progression of renal failure



RENOPROTECTIVE EFFECT OF

DIET

lhle, 1989 (n=64)
Rosman, 1989 (n=248)
Locatelli, 1991 (n=456)
Williams, 1991 (n=60)
Klahr, 1994 (n=585)

TOTAL 1413

Low protein better

Normal protein better

— . 2-=.270 P=0.007

Risk Ratio

ESRD or death risk decreased by 33%

Pedrini et al: Ann Intern Med 124: 627-632, 1996



RENOPROTECTIVE EFFECT OF

DIET

Ciavarella, 1987 (n=16)
Barsotti, 1988 (n=8)
Walker, 1989 (n=19)
Zeller, 1991 (n=35)
Dullaart, 1993 (n=30)

TOTAL 108

Low protein better

Normal protein better

T ' 7=-357 P =0.00036

Risk ratio

Reduction in renal function is reduced by 44%

Pedrini et al: Ann Intern Med 124: 627-632, 1996



RENOPROTECTIVE EFFECT OF

DIET

Study or Low-protein diet Free/control diet RR (random; Weight RR (random;
sub-category (n/N) (n/N) 95% CI) (%) 95% CI)

Di lorio et al. (2003)83 2/10 7/10 - | 2.68 0.29 (0.08-1.05)
Ihle et al. (1989)7° 4/34 13/38 L 4.38 0.34 (0.12-0.95)
Jungers et al. (1987)77 5/10 7/9 —— 9.02 0.64 (0.32-1.31)
Williams et al. (1991)78 12/33 11/32 —a— 10.54 1.06 (0.55-2.04)
Klahr et al. (1994)81 18/291 27/294 — 13.85 0.67 (0.38-1.20)
Locatelli et al. (1991)80 21/230 32/226 —— 16.95 0.64 (0.38-1.08)
Malvy et al. (1999)82 11/25 17/25 —B— 17.04 0.65 (0.39-1.09)
Rosman et al. (1989)76 30/130 34117 —i— 25.54 0.79 (0.52-1.21)
Total (95% CI) 763 751 < 100.00 0.69 (0.55-0.85)

I I I I I |
01 02 05 1 2 5 10

Favors low-protein diet Favors free/control diet

Total events: 103 (low-protein diet), 148 (free/control diet)

Test for heterogeneity: ;(2 =578, df =7 (P=0.57), F=0%
Test for averall effect: 2 = 3.45§P = 0.0006

Renal death: Initiating dialysis, transplantation or death

Cochrane Database Systematic Reviews 2006



DIET SUGGESTIONS

* Fluid 1.5-3 liter/day

* Protein 0.8-1.0 gr/kg/day

« Calorie > 30 kcal/kg/day

« Lipid 30-40% of calories
 Polyansaturated/saturated 1/1

« Carbohydrate Rest of calories

« Total fiber 20-25 gr/day .

kidney

supplements
NEY p,




DIET SUGGESTIONS

A

Malnutrition risk

— T
R

¥/

60 ml/min 30 ml/min



MALNUTRITION

Protein In take decreases
as GFR reduces

MALNUTRITION
-  |nfection
>50 ml/min  1.10 gr/kg/day « Cardiovascular event

25-50 ml/min  0.85 gr/kg/day e Others
10-25 ml/min 0.70 gr/kg/day

<10 ml/min  0.54 gr/kg/day o
Increased morbidity

Increased mortality

Sezer S, et al. J. Turkish Neph. Assoc 3:125-129,2000
Lowrie EG, Lew NL. Am J Kidney Dis XV: 458-482, 1990



MALNUTRITION

 Anorexia « Albumin < 3.5 gr/dl

« Continous weight loss Cholesterol < 150 mg/d|
« Body mass index less

Transferrin < 150 mg/d|

than 80% _
.  Prealbumin <30 mg/dl
 Decrease In
anthropometric « IGF-1 <300 pg/L
measurements .

Decrease in C and Ig levels

« Growth retardation .
_ _ _  Decrease in delayed
* |Increased infection risk L .
hypersensitivity reactions



LIPID METABOLISM DISORDERS

Hypercholesterolemia is a predictor

factor in both diabetic and non-diabetic

patients for renal function decrease

Ravid et al. Arch Intern Med 158:998-1004, 1998
Krolewski et al. Kidney Int 45:125-131, 1994



LIPID METABOLISM DISORDERS

Accelerated atheroscleros

Accelerated progressio

Intraglomerular hypertension
Mesangial cell activation
Proliferation

Chemotactic factor
production

Fibronectin production
Free oxygen radicals

www.uptodate.com 4 Mart 2015



http://www.uptodate.com

HYPERLIPIDEMIA TREATMENT

HMG-CoA

l . S Statins

Mevalonic acid

lsopentyl-5-pyrophosphate

Geranyl pyrophosphate

Farnesyl pyrophosphate

- I

Squalene Geranyl pyrophosphate Ras
Cholesteral Raci Cell proliferation | | Inflammation

POANN

Cell proliferation | [T Pal-1| |TECM| |leNOS

and T endothelin

Fried et al Kidney Int 74: 571-576, 2008



Kidney International, Vol. 59 (2001), pp. 260-269

CLINICAL NEPHROLOGY -EPIDEMIOLOGY - CLINICAL TRIALS

Effect of lipid reduction on the progression of renal disease:
A meta-analysis

LinpA F. Friep, TREVOR J. ORCHARD, and BERTRAM L. KASISKE, for the Lipips AND
RENAL DiSEASE PROGRESSION META-ANALYSIS STUDY GROUP

Treatment better

Treatment worse

Smul(iers

Treatment worse Treatment better

15]

K/DOOQI, 2002

' Smulders 15 ° —_—

Aranda 16 ® Aranda 16 | —

Rayner 16 XS Rayner 16 — e

Nielsen 18 . Thomas 17 ’ T *

Tonolo 19 —— ;“(’;’::J“ 1 g —t

Zhang 20 +— Bhemi 21 \ ;‘ "

Hommel 21 + Hommel 21 * ; =

Buemi 21 * Scanferla 24 ’ -

Thomas 23 ¢ Lam 34 g

Lam 34 * Olpricht 43 | A

Olbricht 43 * . Nishim 118 ——

7T9ta::c 246 —o—— Totall i 362 <>. I P=0.008 I
_210 - .'5 =1 ro -05 0.0 05 1.0 -7.0 -5.0 -3.0 -1.0 1 lO 3.'0 5.l0 70

Difference in albuminuria or proteinuria Difference in GFR decline, mL/min/month
(Kidney Disease Outcomes Quality Initiative)
There is not sufficient data for lipid lowering therapy in
slowing down the progression of CKD
Fried, 2001



HYPERLIPIDEMIA TREATMENT

The Cholesterol and Recurrent Events (CARE)
4159 acute myocardial infarction
Hyperlipidemia
5 years of pravastatin or placebo

Multiple regression analysis

690 proteinuria

proteinuria + GFH <40 ml/min/1.73 m?

!

2.5 ml/min/1.73 m?/year

www.uptodate.com 4 Mart 2015



http://www.uptodate.com

HYPERLIPIDEMIA TREATMENT

Treating to New Targets (TNT) study
Subgroup 80 mg /10 mg atorvastatin
10001 coronary artery disease patients

At the beginning mean eGFR 65 mlI/min/1.73 m?
5 year follow-up

Mean eGFR increase
80 mg group 5.2 ml/min/1.73 m?
10 mg group 3.5 ml/min/1.73 m?

www.uptodate.com 4 Mart 2015
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HYPERLIPIDEMIA TREATMENT

*» The Prospective Pravastatin Pooling Project
** 5year long 3 studies data
CARE, WOSCOPS, LIPID
*» 3400 CKD patients
% GFR 30-60 mI/min/1.73 m?
*» Pravastatin or placebo groups
Baseline BP and ACE inh usage is same
** Mean GFR reduction 0.7 ml/min/year
“* Progression was 34% slower in Pravastatin

group (0.2 ml/min/year)

www.uptodate.com 4 Mart 2015
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HYPERLIPIDEMIA TREATMENT

PREVEND-IT secondary analysis
864 patients with albuminuria and stable GFR
After 4 years
Pravastatin and placebo groups GFR
No difference in change

ALLHAT-LLT study multi-regression analysis
pravastatin and placebo groups
ESRD rate for next 6 years
No difference in GFR reduction

2009 meta-analysis of 11 studies
548 patients
No significant improvement in Ccr

www.uptodate.com 4 Mart 2015
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HYPERLIPIDEMIA TREATMENT

Effects of Lowering LDL Cholesterol on Progression of
Kidney Disease

Richard Haynes,* David Lewis,* Jonathan Emberson,* Christina Reith,* Lawrence Agodoa,™
Alan Cass,* Jonathan C. Craig,’ Dick de Zeeuw,! Bo Feldt-Rasmussen,” Bengt Fellstrém,**
Adeera Levin,'" David C. Wheeler,* Rob Walker,®% William G. Herrington,* Colin Baigent,*
Martin J. Landray,* for the SHARP Collaborative Group

*Clinical Trial Service Unit and Epidemiological Studies Unit, Nuffield Department of Population Health, University of
Oxford, Oxford, United Kingdom; TNaticnal Institute of Diabetes and Digestive and Kidney Diseases, Mational
Institutes of Health, Bethesda, Maryland; *Menzies School of Health Research, Charles Darwin University, Darwin,
Northern Territory, Australia; Sydney School of Public Health, Children’s Hospital at Westmead, University of Sydney,
Sydney, New South Wales, Australia; 'Department of Clinical Pharmacy and Pharmacology, University of Groningen,
University Medical Centre Groningen, Groningen, The Netherlands; "Rigshospitalet, University of Copenhagen,
Copenhagen, Denmark; **University Hospital, Uppsala, Sweden; T University of British Columbia, Vancouver, British
Caolumbia, Canada; **University College Londan, London, United Kingdom; and ¥3Dunedin School of Medicine,
University of Otago, Otago, New Zealand

Secondary analysis

Haynes R, et al. Am Soc Nephrol 25: 1825-1833, 2014



HYPERLIPIDEMIA TREATMENT

During randomization

6245 predialysis CKD patients
Simvastatin + ezetimib / placebo

No difference in ESRD risk (33.9% / 34.6%)
Decrease in LDL- cholesterol of 1 mmol/L

caused no change in CKD progression

It is still early to recommend anti-lipemic agents to all CKD patients other
than those with atherosclerotic disease

Haynes R, et al. Am Soc Nephrol 25: 1825-1833, 2014



METABOLIC ACIDOSIS

http://www.kidney-international.org mini review

& 2013 International Society of Nephrology

Bicarbonate therapy for prevention of chronic kidney
disease progression

lgor oniewski' and Donald E. Wesson??

'Sanum Polska Sp. z 0.0. ul. Kurza Stopka 5/c, Szczecin, Poland; EDepartmenr of Internal Medicine, Scott and White Healthcare,
Temple, Texas, USA and 3Texas A&M Health Sciences Center College of Medicine, Temple, Texas, USA

BRIEF REVIEW = www.jasn.org

Current Status of Bicarbonate in CKD

Mirela Dobre, Mahboob Rahman, and Thomas H. Hostetter

Division of Nephrology and Hypertension, Case Western Reserve University, University Hospital Case Medical Center,
Cleveland, Ohio




METABOLIC ACIDOSIS

Renal Effects of Metabolic Acidosis:
renal hypertrophy and hyperplasia in animal models
activation of the alternative complement pathway
progressive tubular injury
iIncreased endothelin production
tubular interstitial injury
decline in GFR

calcium precipitation in the kidney

Hostetter TH et al JASN 26:515-523, 2015



METABOLIC ACIDOSIS

Non-Renal Effects of Metabolic Acidosis:

Causes increased bone resorption and decreased
bone formation

Causes insulin resistance

Early cardiac fibrosis and impaired diastolic function,

which progresses to more global left ventricular
remodeling and dysfunction

Reduced myocardial contractility and congestive heart
failure

Inflammation, atherosclerosis, elevated endothelin and

aldosterone levels
Hostetter TH et al JASN 26:515-523, 2015



METABOLIC ACIDOSIS

Table 1|Favorable effect of NaHCO; and alkali supplementation in different CKD animal models

Study

Model

Result

Nath et al.2

Phisitkul et al.?

Wesson et al.!!

12 Nephrectomized
rats

5/6 Nx rats and
protein acidification
2/3 Ny rats

| Impairment of tubular function, | histological evidence of tubulo interstitial
damage, | deposition of the complement components C3 and C5b-9, | renal vein total
ammonia concentration

NaHCO; in combination with anti-hypertensive therapy ameliorated metabolic acidosis
and delayed GFR decline

CaHCO; caused |H™ retention, | distal nephron acidification, | plasma and kidney
levels of All, ET-1, and aldosterone

Abbreviations: All, angiotensin Il; CKD, chronic kidney disease; ET-1, endothelin-1; GFR, glomerular filtration rate.

toniewski, Wesson. Kidney Int 85: 529-35, 2014



METABOLIC ACIDOSIS

Table 3. Interventional trials of alkali supplementation aimed to slow progression of kidney disease

First Author (Year) Population

de Brito-Ashurst CKD stages 4
(2009)'3 and 5

Mahajan (2010)"" CKD stage 2
hypertensive
nephropathy

Treatment Groups

134 patients randomized
to sodium bicarbonate
versus standard care
(24-mo follow-up)

120 patients randomized
to sodium bicarbonate
versus placebo versus
sodium chloride (S-yr
follow-up)

Outcomes Results

Rate of CrCl decline Slower (1.88 [—0.39 to 4.15] versus
5.93[4.19 to 7.76] ml/min per
1.73 m?

Fall in CrZl=3ml/min Less likely (9% versus 45%)
per year
Development of ESRD  Less likely (6.5% versus 33%)
requiring dialysis
(CrCl<=10 milfrming
Rate of eGFR decline Slower decline in eGFR in sodium
bicarbonate group of —1.47+
0.19 ml/min per yr versus

—2.1320.19 ml/min per yr versus
—2.0520.19 ml/min per yr

P Value
=0.001

<0.001

<0.001

0.01
0.03

CriCl, creatinine clearance,

Hostetter TH et al JASN 26:515-523, 2015



METABOLIC ACIDOSIS
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SMOKING

J Am Soc Nephrol 14: 2934-2941, 2003

Risk Factors tor Chronic Kidney Disease: A Prospective
Study of 23,534 Men and Women 1n Washington County,
Maryland

MELANIE K. HAROUN,* BERNARD G. JAAR,* SANDRA C. HOFFMAN,"

GEORGE W. COMSTOCK," MICHAEL J. KLAG,*™ and JOSEF CORESH*"##
*Department of Medicine, The Johns Hopkins University School of Medicine, Baltimore, Maryland;
"Department of Epidemiology, The Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland;
*Welch Center for Prevention, Epidemiology, and Clinical Research, The Johns Hopkins University,
Baltimore, Maryland,; §D£parrmenr of Biostatistics, The Johns Hopkins Bloomberg School of Public Health,
Baltimore, Maryland.



Risk of CKD

SMOKING
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Haroun MK, et al. J Am Soc Nephrol 14: 2934-2941, 2003



SMOKING
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Bagsinfel | | ) =
P<0 1301
BERSre -
Sh8king -—

89 5®0100 He® 2081850 330 4 2 604 B0 g 139
G Iginuie

Ritz et al.: JASN 9:1798-1804, 1998



SMOKING

GFR Renovascular resistance
Baseline —
P<0.001 | P<0.006
After
smoking
80 100 120 140 80 100 120 140
ml/min/1.73m? mmHg.min/ml.1.73m?

Ritz et al.: JASN 9:1798-1804, 1998



Smoking: A Risk Factor for Progression of Chronic Kidney
Disease and for Cardiovascular Morbidity and Mortality in
Renal Patients—Absence of Evidence or Evidence of

Absence?

Stephan R. Orth
*Dialysis Center Bad
Regensburg, Germam
University of Science
Hospital, Trondheim,

Although it is beyond any
an independent progressif
This is because informati
function in healthy indiv
substantial number of cliy
including large, prospectif
experimental studies cleay
function deterioration. T}
increased cardiovascular o
an important renal risk fa

Kidney International, Vol. 61 (2002), pp. 2090-2098

Cigarette smoke condensate aggravates renal injury in the
renal ablation model

GrurLio Oponi, HIROAKTI OGATA, CHRISTIANE VIEDT, KERSTIN AMANN, EBERHARD Ritz, and
STEPHAN R. ORT

T Am Soc Nephrol 15 21782185, 2004

Department of Interna

Erlangen-Niirnberg, E e : . . .
nselopiial). B 5| Association between Smoking and Chronic Renal Failure in a

e Nationwide Population-Based Case-Control Study

ELISABETH EJERBLAD * C. MICHAEL FORED’ PER LINDBLAD.* JON PRYZE_K.::
PAUL W. DICKMAN.* CARL-GUSTAF ELINDER.** JOSEPH K. MCLAUGHLIN,* and
OLOF NYREN*

*Drepartment af Medical Epidemiology and Biostatistics, Karolinska Institutet, Stockholm, Sweden;
TKarolinska Instituter, Clinical Epidemiology Unit, Depariment of Medicina, Karolinska University Hospital
Stockholm, Sweden; The International Epidemiology Institute, Rockville, Maryland, and Department of
Medicine, Vanderbilt University Medical Center, Nashvills, Tennesses; and E-Dapm'tmenr of Renal Medicine,
Huddinge University Hospital Huddinge, Sweden




SMOKING

Heavy metals

Hypoxia

Intrarenal Tubular

vasoconstriction Intraglomerular g(ysfunc;ion
hypertension atrophy

Hypertension

Prothrombotic Vascu'ar

faCtorS damage

Glomerulo-

sclerosis
Oxidative stress
EC Matrix
Proinflammatory ggfozsi:ion &
cytokines
Nicotine AChR

Stephan R. Orth, Stein I. Hallan CJASN 3:226-236,2008
Elihimas Janior et al. J Bras Nefrol 36(4):519-528,2014



PATHOPHYSIOLOGY of the RENAL BIOPSY

WWW.jasn.org

Nodular Glomerulosclerosis in the Nondiabetic Smoker

J Am Soc Nephrol 18: 2032-2034, 2007

Samih H. Nasr and Vivette D. D'Agati

Department of Pathology, Columbia University, College of Physicians & Surgeons, New York, New York




SMOKING

Fig. 1. Light microscopic changes in smoking related glomerulopathy. Diffuse (a-c) and nodular (d) mesangial
glomerulosclerosis. Hilar neovascularization was commonly observed as was capillary wall double contour for-
mation (c). Mesangial neovascularization was also present (d). Periodic acid Schiff, original magnification x20

(a), x40 (b-d).



SMOKING

Mephrel Dial Transplant (2013) 28: 1329-1331
doi: 10.1093/ndt/gft01%
Advance Access publication 28 February 2013

—

Chronic nicotine exposure and acute kidney injury: new
concepts and experimental evidence

1 L .
Marijn M. Spee ckae rtl, Department of Nephrology, Ghent University Hospital, 9000 Gent,

. 2 Belgium and

ID[‘LS R. Ddanghe EDcparunent of Clinical Chemistry, Ghent University Hospital, Gent,

and Raymond C. Vanholder' | Belgium

Non-hemodynamic and hemodynamic effects

RAS activation

Mitochondrial depolarization due to oxidative stress
Proximal tubule injury



SMOKING

Smoking as risk factor for chronic kidney disease: systematic

review

94 citations listed by the data search strategy: Medline,
EMBASE, Google Scholar, ClinicalTrials gov, Scielo e LILACS

78 citations remaining
after duplicates were
ruled out

27 citations selected
after titles were read

13 papers selected
to be read in full

n

456 excluded due 10 topic -
-]

6 excluded for being revisions @
1 excluded for being a letter 2
v

)

(%]

) =]

14 excluded after reading a

=

o)

o

-

1 excluded for being a =

=

cross-sectional study =

=

.-

12 papers included
in the systematic review

Elihimas Janior et al. J Bras Nefrol 36(4):519-528,2014



SMOKING

Most studies have shown that smoking
Smol,ore than 15 packs a vear increases the risk
FeVISAof  renal disorder progression.'® 152127 This

finding appears to be similar to what has been
reported for other diseases such as lung cancer in
relation to the cumulative effects of smoking.*
A statistically significant correlation between the
cumulative effects of smoking and renal function
decline!'#-!%212" has also been observed when
patients with other comorbidities such as HIV#
and lung transplant recipients were assessed, even
more than six months after smoking cessation.?”

Smnking cessation was assessed in ten studies

included in this review and was shown to have
been statistically correlated with renal function
improvement. However, particularly among
heavy smokers - defined as individuals who
smoke more than 15 packs of cigarettes a vear -

the risk of progression persisted, with a relative
risk of 8. 84 41 0l 36(4):519-528,2014

itematic



OBESITY

Kidney International, Vel 39 (2001), pp. 1498-1509

Obesity-related glomerulopathy: An emerging epidemic

NEERAJIA KAMBHAM, GLEN S. MARKOWITZ, ANTHONY M. VALERI, JULIE LIN,
and VIVETTE D. D’AGATI

Departments of Pathology and Medicine, Columbia University, College of Physicians and Surgeons, New York, New York USA




OBESITY AND THE KIDNEY

Adipocytes
O Leptin € Resistin ) Adiponectin O TNF-« ) Angiotensin Ii O TGF-B O PAI-1
gn;gg;,ﬁf\} Vasoconstriction ¢ PD-GF
: : € vascular
Glomerulosclerosis — Renal Ischemia b
O TGF-B2, + Endothelial | €—————
Collagen | Injury <
O ROS

) Sympathetic
Activity

€ Natriuresis

Hyperfiltration Injury

TNF-a = tumor necrosis factor-alpha
TGF-B = transforming growth factor-beta
ROS = reactive oxygen species
PAI = plasminogen activator inhibitor
PD-GF = platelet-derived growth factor




OBESITY AND CKD

The Metabolic Syndrome and Chronic Kidney Disease in U.S. Adults

Jing Chen, MD, MSc; Paul Muntner, PhD; L. Lee Hamm, MD; Daniel W. Jones, MD; Vecihi Batuman, MD; Vivian Fonseca, MD;

Paul K. Whelton, MD, MSc; and Jiang He, MD, PhD

Background: The metabolic syndrome is a common risk factor
for cardiovascular disease.

Objective: To examine the association between the metabolic
syndrome and risk for chronic kidney disease and microalbumin-
uria.

Design: Cross-sectional study.

Setting: The Third National Health and Nutrition Examination
Survey.

Patients: Participants 20 years of age or older were studied in
the chronic kidney disease (n = 6217) and microalbuminuria (n =
6125) analyses.

Measurements: The metabolic syndrome was defined as the
presence of 3 or more of the following risk factors: elevated blood
pressure, low high-density lipoprotein cholesterol level, high tri-
glyceride level, elevated glucose level, and abdominal obesity.
Chronic kidney disease was defined as a glomerular filtration rate
less than 60 mL/min per 1.73 m?, and microalbuminuria was
defined as a urinary albumin-creatinine ratio of 30 to 300 mg/g.

Results: The multivariate-adjusted odds ratios of chronic kidney
disease and microalbuminuria in participants with the metabolic
syndrome compared with participants without the metabolic syn-
drome were 2.60 (95% Cl, 1.68 to 4.03) and 1.89 (Cl, 1.34 to
2.67), respectively. Compared with participants with 0 or 1 com-
ponent of the metabolic syndrome, participants with 2, 3, 4, and
5 components of chronic kidney disease had multivariate-adjusted
odds ratios of 2.21 (Cl, 1.16 to 4.24), 3.38 (Cl, 1.48 to 7.69), 4.23
(Cl, 2.06 to 8.63), and 5.85 (Cl, 3.11 to 11.0), respectively. The
corresponding multivariate-adjusted odds ratios of microalbumin-
uria for participants with 3, 4, and 5 components were 1.62 (Cl,
1.10 to 2.38), 2.45 (Cl, 1.55 to 3.85), and 3.19 (Cl, 1.96 to 5.19),
respectively.

Conclusions: These findings suggest that the metabolic syn-
drome might be an important factor in the cause of chronic kidney
disease.

Ann Intern Med. 2004;140:167-174. www.annals.org

For author affiliations, see end of text.



OBESITY AND CKD

Prevalance (%)

O Fr PN WP OO N 0O O O
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Risk factors for Metabolic Syndrome (n)

Chen et al.: Ann Intern Med 140: 167-174, 2004



CONCLUSION

REMISSION CLINIC

Start low-dose sodium
diet or diuretic therapy, or both,
and optimiss metabolic
contraol of diabetic patients

|

Add low-dose of an ACE inhibitor

.

Uptitrate the ACE inhibitor to the
maximum tolerated dose

- >
Serum potassium <=5 mEqL: Serum potassium =5 mEqgL:
Add and uptitrate an Add and uptitrate a
A 1l receptor antagonist non-difwdropyridine CCBs

L

Add and uptitrate a
non-dimydropyridine CCB

-

O ptimise blood pressure control
by other antilypertension
agents (Now possibly
avoid dihwdropridine CCHBs)

|

Add a S-Hhwdrossy-F-methyiglutaryd
coenzyme A reductase inhibitor

Ruggenenti et al: Lancet 357: 1601-1608, 2001




CONCLUSION 11

Causes Target Therapy
HT 130/80 mmHg Diet, ACEI-ARB
Proteinuria <1 gr/day ACEI-ARB
Hyperlipidemia LDL <130 mg/dl Diet, statin
Obesity Waist: <94 cm (M) Diet, physical activity
<80 cm (F)
Smoking O/day Quit smoking
Hyperglycemia HbAlc <7% Ideal weight, excersize, drug
Hyperphosphatemia P <3.7 mg/dl Diet, drug
Hyperuricemia UA <6 mg/dl Diet, drugs

Harris et al . Naturereviews Nephrology 2009



CONCLUSION Il

Friends, social networks, and
progressive chronic kidney

disease
William M. McClellan' and John J. Doran?

A report by Dunkler et al. reminds us that social factors are relevant for
today’s clinical scientist and practitioner. They report that an increasing
number of friends reduces the incidence and progression of chronic

kidney disease in type 2 diabetes. The observation that ‘friends don't let

friends’ develop kidney disease suggests that social factors, as well as
biomarkers, may be relevant in developing ‘personalized renal medicine’
and may identify areas for future nephrology research and education.
Kidney International (2015) 87, 682-684. doi:10.1038/ki.2015.23
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