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GENERAL PRINCIPLES OF CKD 

TREATMENT 

‘To study the phenomena of disease without 

books is to sail an uncharted sea, while to study 

books without patients is not to go to sea at all’

William Osler



SOME DEFINITIONS

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
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CKD PROGRESSES...



CKD PROGRESSES...

J Clin Invest 116, 2006



• 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

SLOW PROGRESSION



...CAN BE CONTROLLED !!!

J Clin Invest 116, 2006



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

Adequate control of blood pressure 

Reduction in proteinuria 

Slowing down the renal injury 

Positive effect on serum lipid levels 

Contribution to extra-renal disorders 
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ANTIHYPERTENSIVE DRUGS 



RENAL EFFECTS OF 
ANTIHYPERTENSIVE DRUGS 

• ACE inhibitors

• AT-1 receptor antagonists

• Beta blockers

• Dihydropiridines

• Diltiazem-Verapamil

• Alfa blockers

• Central alfa agonists

• Direct vasodilators

• Diuretics (spirinolacton??)



TREATMENT OF HYPERTENSION

Target blood

pressure

Non-

pharmacologic

Pharmacologic

General population <140/90 mmHg Salt restriction

Excersize

Personalized

CKD, Stage 1-4,

Proteinuria >1g/day

<125/75 mmHg Salt restriction ACEi / ARB

Diuretics

CCB 

CKD, Stage 1-4,

Proteinuria <1g/day

<130/80 mmHg Salt restriction ACEi / ARB

Diuretics

CCB 

CKD, Stage 5 <140/90 mmHg Salt restriction

Fluid restriction

UF 

All drusgs

(except

diuretics)





Suggestions
Category Evidence

Systolic blood pressure should be < 140 mmHg IIa B

Systolic blood pressure should be < 130 mmHg if overt

proteinuria
IIb B

If overt proteinuria or microalbuminuria then RAS 

blockade is better than any other antihypertensive I A

To reach target blood pressure at least one drug should

be a RAS blocker
I A

Double blockade of RAS is not recommended for

treatment proteinuria
III A

Combination of aldosteron antagonists with RAS blockers

can deteriorate kidney function and cause hyperkalemia
III C

2013 ESH/ESC Guidelines for the Management of Arterial 

Hypertension

Blood pressure targets in CKD patients





PROTEINURIA TREATMENT

Cortinovis Nephron 134:20–24, 2016



PROTEINURIA TREATMENT



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

PROTEINURIA TREATMENT



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

 ONTARGET 
Telmisartan + ramipril / plasebo + telmisartan

High vascular risk

Diabetic patients 

Worse outcomes with combination therapy

 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 

PROTEINURIA TREATMENT



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

 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

PROTEINURIA TREATMENT



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

 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)

PROTEINURIA TREATMENT



Kidney Int 87:784–791,2015

6972 diabetic patient without macroalbuminuria

CKD progression
yearly >5% GFR decrease 

ESRD

microalbuminuria

macroalbuminuria

Life style/ social factors 
smoking, drinking 

excersize

financial issues

education

social network

5.5 years



Kidney Int 87:784–791,2015

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 



GLUCOSE CONTROL

Control of blood sugar has been clearly 

demonstrated to stop microalbuminuria with 

two studies

UKPDS GROUP; Lancet 1998 

DCCT RESEARCH GROUP; Kidney Int 1995
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(Diabetes Control and Complications Trial)

DCCT Research Group. N Engl J Med 329:977-986, 1993
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UK Prospective Diabetes Study Group. Lancet 352: 837-853, 1998

Stroke

End points of 
DM

Death due to 
DM

Microvascular 
complications 

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

Tip II Diabetes Mellitus

5100 hypertensive patients



DCCT Kumamoto UKPDS

HbA1c %9  %7 %9  %7 %8  %7

Nephropathy % 54  % 70  % 24-33 

Retinopathy % 63  % 69  % 17-21 

Neuropathy % 60  - -

Macrovascular 

disease

- - % 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 



BLOOD SUGAR CONTROL



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

BLOOD SUGAR CONTROL



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

BLOOD SUGAR CONTROL

ADVANCE-ON 

Strict blood sugar control reduced ESRD incidence 

significantly (HR: 0.54, %95 CI 0.34–0.85, P = 0.007)

ACCORD 

Strict blood sugar control increased cardiovascular and 

total mortality among CKD patients  

Scylla / Charybdis



BLOOD SUGAR CONTROL



 Better nutritional status

 Improving uremic toxicity and metabolic disorders of 

CKD 

 Reducing cardiovascular, serebrovascular and

peripheral vascular disease

 Slowing the progression of renal failure

THE ROLE OF DIET 



Ihle, 1989 (n=64)

Rosman, 1989 (n=248)

Locatelli, 1991 (n=456)

Williams, 1991 (n=60)

Klahr, 1994 (n=585)

TOTAL       1413

1 2 5 100.50.20.1

Risk Ratio

Low protein better Normal protein better 

Z = -2.70 P = 0.007

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

ESRD or death risk decreased by 33%

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

1 2 5 100.50.20.1

Risk ratio

Low protein better Normal protein better 

Z = -3.57 P = 0.00036

Reduction in renal function is reduced by 44% 

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

RENOPROTECTIVE EFFECT OF 

DIET 



Cochrane Database Systematic Reviews 2006 

Renal death: Initiating dialysis, transplantation or death 

RENOPROTECTIVE EFFECT OF 

DIET 



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



DIET SUGGESTIONS

Protein intake

Energy intake

60 ml/min 30 ml/min

Malnutrition risk 30 kcal/kg/day

0.6 g prot/kg/day



MALNUTRITION

> 50 ml/min 1.10 gr/kg/day

25-50 ml/min 0.85 gr/kg/day

10-25 ml/min 0.70 gr/kg/day

< 10 ml/min 0.54 gr/kg/day

• Infection

• Cardiovascular event

• Others

Protein in take decreases 

as GFR reduces

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

.



• Anorexia

• Continous weight loss 

• Body mass index less 

than 80% 

• Decrease in 

anthropometric 

measurements 

• Growth retardation 

• Increased infection risk

• Albumin       < 3.5 gr/dl

• Cholesterol  < 150 mg/dl

• Transferrin   < 150 mg/dl

• Prealbumin  < 30 mg/dl

• IGF-1 < 300 μg/L

• Decrease in C and Ig levels 

• Decrease in delayed 

hypersensitivity reactions 

MALNUTRITION



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



ROLE

Accelerated atherosclerosis

Accelerated progression

Intraglomerular hypertension 

Mesangial cell activation 

Proliferation

Chemotactic factor 
production 

Fibronectin production 

Free oxygen radicals

www.uptodate.com 4 Mart 2015 

LIPID METABOLISM DISORDERS

http://www.uptodate.com


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

HYPERLIPIDEMIA TREATMENT 



Fried, 2001

K/DOQI, 2002

K/DOQI
(Kidney Disease Outcomes Quality Initiative)

There is not sufficient data for lipid lowering  therapy in 
slowing down the progression of CKD 



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 m2

2.5 ml/min/1.73 m2/year

www.uptodate.com 4 Mart 2015 

HYPERLIPIDEMIA TREATMENT 

http://www.uptodate.com


Treating to New Targets (TNT) study

Subgroup 80 mg / 10 mg atorvastatin 

10001 coronary artery disease patients

At the beginning mean eGFR 65 ml/min/1.73 m2

5 year follow-up 

Mean eGFR increase 

80 mg group 5.2 ml/min/1.73 m2

10 mg group 3.5 ml/min/1.73 m2

www.uptodate.com 4 Mart 2015 

HYPERLIPIDEMIA TREATMENT 

http://www.uptodate.com


 The Prospective Pravastatin Pooling Project 

 5 year long 3 studies data 

CARE, WOSCOPS, LIPID 

 3400 CKD patients 

 GFR 30-60 ml/min/1.73 m2

 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 

HYPERLIPIDEMIA TREATMENT 

http://www.uptodate.com


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 

HYPERLIPIDEMIA TREATMENT 

http://www.uptodate.com


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

Secondary analysis 

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

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

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

HYPERLIPIDEMIA TREATMENT 



METABOLIC ACIDOSIS



Renal Effects of Metabolic Acidosis:

renal hypertrophy and hyperplasia in animal models 

activation of  the alternative complement pathway 

progressive tubular injury

increased 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 



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

METABOLIC ACIDOSIS 



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

METABOLIC ACIDOSIS 



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

METABOLIC ACIDOSIS 



SMOKING



SMOKING

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



SMOKING

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



SMOKING



Stephan R. Orth, Stein I. Hallan CJASN 3:226-236,2008

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

SMOKING



SMOKING



SMOKING



SMOKING

Non-hemodynamic and hemodynamic effects 

RAS activation

Mitochondrial depolarization due to oxidative stress 

Proximal tubule injury 



SMOKING

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



SMOKING

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



OBESITY



OBESITY AND THE KIDNEY 



OBESITY AND CKD
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Ruggenenti et al: Lancet 357: 1601-1608, 2001

CONCLUSION

REMISSION CLINIC



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)    

< 80 cm (F)

Diet, physical activity

Smoking 0/day Quit smoking

Hyperglycemia HbA1c <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 II



CONCLUSION III




