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Learning Objectives 

• Describe the most important management 
principles for patients with chronic kidney disease 

• Describe strategies for slowing kidney disease 
progression 

• Describe strategies for reducing cardiovascular 
disease in CKD 

• Recognize and implement interventions to address 
CKD-related complications 
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Outline 

• Cardiovascular disease (CVD) burden in chronic 
kidney disease (CKD) 

• Strategies for slowing kidney disease progression  
• Reducing cardiovascular disease in CKD 
• Treating Complications 
• Vaccinations 
• Referral to nephrology 
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Case 1 

• 52 year old male with CKD stage 3B (GFR 35 
ml/min) secondary to DM and HTN presents for 
routine follow-up. No h/o CVD, quit smoking 5 
years ago. No family history of CVD. 
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76%

24%

0%

Given this patient has CKD stage 3B he 
should be considered: 

  

1.  Lowest risk group for CVD irrespective of his traditional CVD risk 
factors  

2.  Moderate risk group for CVD irrespective of his traditional CVD risk 

factors      

3.  Highest risk group for CVD irrespective of his traditional CVD risk 
factors    

  

  

  

15 



Stage 5 

Stage 4 

Stage 3 

Stage 2 

Stage 1 n=5,900,000 

n=5,300,000 

n=7,600,000 

n=400,000 

n=300,000 

 
Coresh J et al. Am J Kidney Dis. Vol 41, 2003 

 

CKD Population of 20M in 
U.S. 

Presenter
Presentation Notes
The number of dialysis patients in the US has been increasing consistently. Experts from the US Renal Data System (USRDS) have projected that between 1998 to 2010 the number of patients with long-term ESRD will increase at an average rate of 6.4% per year, and that the prevalence of ESRD will increase from approximately 372,000 in 2000 to 651,000 by 2010 (Xue et al, 2001/p. 2754-2755). Applying K/DOQI guidelines for the definition of CKD, Coresh and colleagues recently estimated the prevalence of CKD in the Third National Health and Nutrition Examination Survey (NHANES III). Results showed that stage 3 CKD affects 4.3% of the population (7.6 million), a much larger group of individuals than those now on dialysis. As the population ages, the number of people at risk for CKD will increase. Xue JL, Ma JZ, Louis TA, Collins AJ. J Am Soc Nephrol. 2001;12:2753-2758. Coresh J et al. Am J Kidney Dis. 2003;41:1-12.National Kidney Foundation. End-stage Renal Disease in the United States. Available at: www.kidney.org/general/news/ESRD.cfm. Accessed January 23, 2003.
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Pre-Dialysis Patients Are More Likely to Die 
than Progress to ESRD Dialysis Therapy 
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Keith D et al. Arch Intern Med 2004; 164: 659-663 

5-year follow-up N = 27,998 

Presenter
Presentation Notes
Key Point:Patients with CKD are more likely to die than to progress to ESRD dialysis therapy.  24.3% of stage 3 patients die within 5 years, versus 1.3% that actually progress to RRT.  45.7% of stage 4 patients die within 5 years, versus 19.9% that progress to RRT.Notes:The records of 13,796 CKD patients were identified at the Northwest Kaiser Permanente (United States database).  Patients were categorised by their index glomerular filtration rate (GFR) into stages 2, 3 or 4 based on the NKF-K/DOQI™ guidelines for CKD and were followed until death, disenrolment, renal replacement therapy (RRT) (dialysis or transplant) or the end of the survey.For patients at all stages, death was a more likely outcome than RRT.Reference:Keith D et al. Arch Intern Med 2004; 164: 659-663
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Chronic Kidney Disease (CKD) and CVD 

• Patients with CKD are at an increased risk of 
CVD 

• CKD is an independent risk factor for CVD  
− All patients with CKD should be considered in the 

“highest risk” group for CVD 

 

National Kidney Foundation, Kidney Disease Outcomes Quality Initiative (KDOQI) 
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Rate of Death and Cardiovascular Events 
According to Estimated GFR 

eGFR (mL/min/1.73 m2) 
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N = 1,120,295 adults.  
*Age-standardized rates per 100 person-years; †CV event defined as hospitalization for coronary 
heart disease, heart failure, ischemic stroke, and peripheral arterial disease per 100 person-years. 
Go AS et al. N Engl J Med. 2004,351:1296-1305 
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Secondary Complications and Comorbidities 
of CKD 

Complications 
• Albuminuria 

• Anemia 
• Disordered Mineral 

Metabolism 
• Hyperphosphatemia 
• Secondary  

hyperparathyroidism 
• Vitamin D deficiency 
• Elevated FGF23 

• Metabolic acidosis 
• CVD 

Comorbidities 
• Diabetes mellitus 
• Hypertension 
• Dyslipidemia 
• Obesity 
• CVD 

Presenter
Presentation Notes
When considering the number of patients at risk for CKD, it is also important to recognize that these patients are at risk for development of secondary complications and have comorbidities that contribute to worsening kidney function and associated morbidity and mortality. While efforts to delay progression of kidney disease are crucial, it is also known that early and aggressive management of secondary complications is another necessary means to reduce this morbidity and mortality. Among the secondary complications are anemia, secondary hyperparathyroidism and subsequent renal osteodystrophy, hypoalbuminemia and malnutrition, and metabolic acidosis. Common comorbidities include diabetes, hypertension, dyslipidemias, and cardiovascular disease, the leading cause of death in patients who progresses to stage 5 CKD or ESRD. 
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The most important management principles 
for CKD are… 

• Delay CKD progression 
• Treat complications of CKD  
• Screen for and treat cardiovascular risk factors 
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Slowing Progression of Kidney Disease 
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Case 2 
• 62 year old female with CKD stage 3B (GFR 32 

ml/min) secondary to DM. 
• PMH: DM, HTN, OSA  
• Medications: lisinopril, furosemide, metoprolol, simvastatin, 

aspirin 
• BP 145/90, pulse 72 
• Proteinuria 2100 mg/day 
• Serum bicarbonate 16 meq/L 
• Serum phosphate 4.9 mg/dL 
• Serum 25-hydroxyvitamin D 10 ng/mL 
• Intact PTH 120 pg/mL 
• Hemoglobin 10.3 g/dL 
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11%

2%

23%

64%

In additional blood pressure, diabetes and lipid 
control what other intervention with slow progression 

of her kidney disease? 

  

1.  Additional of an angiotensin receptor blocker (ARB)   

2.  Treatment of her metabolic acidosis with sodium bicarbonate     

3.  Treatment of her anemia to a hemoglobin > 12 g/dl    

4. No other intervention will slow progression of her kidney disease at 
this point    

  

  

  

  

13 
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Slowing Progression: Blood Pressure 
Control 

• Over 80% of patients with CKD have HTN 
• The MOST important factor in decreasing the 

progression of kidney disease 
• The appropriate BP goal is unknown 

− New recommendations: <140/90 mmHg 
− Many nephrologist still do <130/80 mmHg 

• BP control reduces proteinuria (another risk factor 
for progression of CKD) 
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Slowing progression: Inhibition of the Renin-
Angiotensin-Aldosterone System 

• RAAS  has pathophysiologic role in progression of 
CKD 

• RAAS blockade reduces proteinuria and slows 
progression 

• Beneficial effect has been demonstrated: 
− In both diabetic and non-diabetic kidney disease 
− In advanced CKD 

• Magnitude of the effect is about a 20% risk 
reduction 

• ACEi and ARB have similar efficacy 

Presenter
Presentation Notes
1. Mechanisms for these adverse effects include preferential constriction of the efferent arteriole leading to glomerular hypertension, direct effects of angiotensin II on increasing mesangial cell proliferation and matrix expansion, and promotion of inflammation.2. In diabetics, RAAS blockade slows progression from normoalbuminuria to microalbuminuria; from microalbuminuria to overt diabetic nephropathy; as well as the progression of established diabetic nephropathy.
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ACE inhibitors should not be combined with 
ARB 

• Adding ARB to ACEi is less effective than adding 
another agent 

• Combination does not reduce cardiovascular or 
renal events compared to the individual agents 

• Increased risk of: 
− Hyperkalemia 
− Hypotension 
− Dialysis 
− Doubling of serum creatinine 
− Death 
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How do we achieve BP control in CKD 
patients? 

• Combination of 3 or more drugs are usually 
needed 

• All diabetics with CKD should be treated with an 
ACEi or ARB 

• All patients with proteinuria should be treated 
with an ACEi or ARB 
 

Presenter
Presentation Notes
Several major trials to support this (RENAAL, IDNT, LIFE)Clear benefit of renoprotection over other agentsReduction in CVD morbidity and mortality
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Other “Traditional” Risk Factors for Kidney 
Disease Progression and CVD 

• Hyperlipidemia 
• Smoking 
• Obesity 
• Diabetes 
• Genetics 
• Race and socioeconomic status 
 

 
 

Presenter
Presentation Notes
Remains unclear whether lower BP goal is better (140 mmHg vs. 120 mmHg) in nondiabetic CKDBP control reduces proteinuriaBP control reduces CVDAll patients with CKD and proteinuria should be on ACEi or ARB
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Slowing Progression: Treating Metabolic 
Acidosis 

• Metabolic Acidosis 
− Reduction in serum HCO3

- concentration 
− Common complication of CKD 
− Major consequences: 

 Degradation of muscle protein and muscle wasting 
 Reduced albumin synthesis 
 Production or exacerbation of bone disease 
 Impairment in glucose tolerance 

− Traditionally treatment of metabolic acidosis was for 
these consequences 

 
 

Kraut J. Am J Physiol Renal Physiol 2011;300:F828-829 
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Metabolic Acidosis is also a Risk Factor for 
Kidney Disease Progression 

 
 

N= 5,422 
Shah SN et al. Am J Kidney Dis 2009;54:270-277 

Presenter
Presentation Notes
Retrospective cohort of 5,422 outpatient CKD patientsHCO3 less than 22 had a hazard ratio of 1.53 for developing progressive kidney disease after adjustment for for demographics, baseline eGFR, dm, HTN, hemoglobin, BUN, and other confounders
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Bicarbonate Administration Slows Progression of 
Kidney Disease 
• 134 patients with CKD stage 4 with serum HCO3- 16-20 mmol/L 
• Randomized to supplementation with sodium bicarbonate or placebo for 2 years 

de Brito-Ashurst I et al. J Am Soc Nephrol 2009;20:2075-2084 

Presenter
Presentation Notes
Compared with the control group, decline in CrCl was slower with bicarbonate supplementation (5.93 versus 1.88 ml/min 1.73 m2; P < 0.0001). Patients supplemented with bicarbonate were significantly less likely to experience rapid progression (9 versus 45%; relative risk 0.15; 95% confidence interval 0.06 to 0.40; P < 0.0001). Similarly, fewer patients supplemented with bicarbonate developed ESRD (6.5 versus 33%; relative risk 0.13; 95% confidence interval 0.04 to 0.40; P < 0.001). 
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Alkali Therapy Slows CKD Progression 

• 59 CKD stage 3 patients treated with sodium citrate (1 
mEq/kg/day) or standard care for 24 months 

• Mean serum bicarbonate of 20 meq/L 

Phisitkul S et al. Kidney Int 2010;77:617-623 
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Bicarbonate Therapy is Safe 

• Sodium bicarbonate therapy is not associated with 
a higher likelihood of increasing or starting 
antihypertensive therapies 
− No detrimental effect as far as hypertension from the 

sodium load 
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Recommendations for Bicarbonate Therapy 

• Bicarbonate therapy appears to slow the rate of 
progression in patients with moderate to severe 
CKD with acidosis 

• Bicarbonate therapy should be started in patients 
with serum bicarbonate levels < 22 meq/L 

• Target bicarbonate level is > 22 meq/L 
• At this time, unclear if we should be treating earlier 

CKD patients with serum HCO3  > 23 meq/L 
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Slowing Progression: Treating Vitamin D 
Deficiency 
 
• 25(OH)D status throughout the spectrum of CKD 

Gonzalez et al. Am J Nephrol 2004;24:503-510 

Presenter
Presentation Notes
Vitamin D DeficiencyEstimated that 1 billion people worldwide have 25-hydroxyvitamin D (25(OH)D) deficiency or insufficiency
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Vitamin D Metabolism 

 
Holik MF. Seminars in Dialysis 2005; 18:266-275 
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Vitamin D 
endocrine autocrine 

25(OH)D 

25(OH)D 

1,25(OH)2D 

kidney cell 

1,25(OH)2D 

1-α-OHylase 

1,24,25(OH)3D 

25(OH)D 

25(OH)D 

1,25(OH)2D 

1-α-OHylase 

various 
signals 

PTH 
serum Pi  

FGF23 

24-OHylase 

Calcemic Effects Non-Calcemic Effects 

Presenter
Presentation Notes
VDR have been found on multiple extra-renal tissues including vascular smooth muscle, endothelial, brain, pancreas, heart, breast, immunologic cells (t and b cells). They use the 25(OH)D from the circulation to generate their own 1,25 as they have their own 1-alpha hydroxylase
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Non-Calcemic Effects of Vitamin D 

• Inhibition of the renin angiotensin aldosterone 
system 

• Anti-inflammatory properties 
• Reduces podocyte injury 
• Results in cardiomyocyte remodeling 
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Low 25-vitamin D Levels are a Risk Factor 
for Kidney Disease Progression 

N=168 Ravani P et al. Kidney Int 2009;75:88-95 

Presenter
Presentation Notes
168 patients with stage 2-5 CKD (mean eGFR 33.5 ± 16.9 ml/min)Median follow-up 57 months25(OH)D and 1,25(OH)2D predicted progression to ESRD (p<0.0001 for both)
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Low 1,25-vitamin D (calcitriol) Levels are a 
Risk Factor for CKD Progression 
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N=1,099 

Kendrick J et al. Am J Kidney Dis 2012; epub ahead of print 

Presenter
Presentation Notes
1,099 subjects with advanced CKD (mean eGFR 18.1± 6.5 mL/min/1.73m2) who participated in the HOST study Median follow-up of 3.0 yearsMean 25(OH)D and 1,25(OH)2D levels were 20.6±10.3 ng/mL and 20.1±10.6 pg/mL, respectively. 647 patients initiated dialysis
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N=281 

De Zeeuw D et al. Lancet 2010;376:1543-1551 

Treatment with Active Vitamin D (Calcitriol) 
Reduces Proteinuria  

Presenter
Presentation Notes
281 pts with proteinuria despite ACEi/ARB. Followed for 24 weeks. Mean proteinuria 1.1 g/dayUrine ACR decreased from baseline to last measurement by 3% in placebo group compared to 16% in combined paricalcitol groups. When looking at reduction in geometric mean of UACR between placebo and 2 ug was significant (0.038)
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Recommendations for Vitamin D 
Replacement 

• No randomized trials showing vitamin D slows 
progression 

• All CKD patients with 25-vitamin D levels < 30 
ng/mL should receive repletion with nutritional 
vitamin D 

• The use of active vitamin D analogues (e.g. 
calcitriol) in CKD patients not yet on dialysis is 
controversial 
 
 



35 

Reducing Cardiovascular Risk Factors  
in CKD  
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“Traditional” Risk Factors for CVD in CKD 

• Hypertension  
• Hyperlipidemia 
• Smoking 
• Obesity 
• Diabetes 
• Genetics 
• Race and socioeconomic status 
 

 
 

Presenter
Presentation Notes
Remains unclear whether lower BP goal is better (140 mmHg vs. 120 mmHg) in nondiabetic CKDBP control reduces proteinuriaBP control reduces CVDAll patients with CKD and proteinuria should be on ACEi or ARB
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Case 3 
• 60 year old male with CKD stage 4 (GFR 25 

ml/min) secondary to DM and HTN.  
• PMH: DM, HTN, gout  
• SH: non-smoker 
• BP 135/80, pulse 65 
• A1C 7.2%, LDL 80 mg/dL 
• Proteinuria 1200 mg/day 
• Serum phosphate 5.1 mg/dL 
• Serum 25-hydroxyvitamin D 15 ng/mL 
• Intact PTH 130 pg/mL 
• Hemoglobin 9.2 g/dL 



38 

88%

5%

3%

3%

3%

In addition to his traditional CVD risk factors what kidney disease-
related (nontraditional) CVD risk factors does this patient have? 

  

1. Vitamin D deficiency  

2. Hyperphosphatemia     

3. Secondary hyperparathyroidism     

4. Proteinuria    

5. All of the above     

  

  

  

  

  

12 
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Nontraditional Risk Factors: Vitamin D 
Deficiency 

N=825 
Wolf M et al. Kidney Int 2007;72:1004-1013 

Presenter
Presentation Notes
Cross-sectional study of 825 ESRD patientsOutcomes: all-cause mortality and cardiovascular mortality within 90 days of starting dialysis
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Treatment with Active Vitamin D is Associated with 
a Lower Risk of Death in CKD Patients 

N=520 
Kovesdy et al. Arch Intern Med 2008;168:397-403 

Presenter
Presentation Notes
520 male VA patients CKD stage 3-5, not yet on dialysis
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Treatment with paricalcitol does not improve 
LVMI in patients with CKD 

• 220 patients with CKD stage 3-4 
• Randomized to treatment with paricalcitol or placebo for 48 

weeks 
 
 
 
 

• Number of CVD hospitalizations was lower in paricalcitol 
group 
 

 
Thadhani et al. JAMA 2012;307:674-684 
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Recommendations for Vitamin D 
Replacement in CKD 

• All CKD patients with 25-vitamin D levels < 30 
ng/mL should receive repletion with nutritional 
vitamin D 

• The use of active vitamin D analogues (e.g. 
calcitriol) in CKD patients not yet on dialysis is 
controversial 
− Currently only recommended for treating secondary 

hyperparathyroidism 
 

Presenter
Presentation Notes
To date, no randomized controlled trials have been performed evaluating whether vitamin D supplementation decreases mortality or cardiovascular disease in CKD patients
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• As GFR declines, serum phosphate levels increase 
• Overt hyperphosphatemia is rare until the GFR is less than 

20 ml/min 
• Phosphate is associated with all-cause and cardiovascular 

mortality in patients with CKD 
• Even serum phosphate within normal range is associated 

with adverse events in CKD 

 
 

Nontraditional Risk Factors for CVD: Serum 
Phosphate 
 

Presenter
Presentation Notes
Need more sensitive biomarkers to diagnose disordered phosphate metabolism sooner
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Serum Phosphate is Associated with an Increased 
Risk of Death and Myocardial Infarction in Patients 
with CKD 

N=3490 

Kestenbaum B et al. J Am Soc Nephrol 2005;16:520-528 

Presenter
Presentation Notes
In CKD patients, not yet on dialysis, serum phosphate is also associated with cardiovascular events.  In a study of 3,490 veterans who had stage III-IV CKD (estimated GFR 45 mL/min), each 1 unit higher serum phosphate concentration was associated with a 35% greater risk for acute MI (HR 1.35, 95% CI 1.09 to 1.66) after adjustment for traditional cardiovascular risk factors and estimated kidney function
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Higher Serum Phosphate is Associated with 
Vascular and Cardiac Valve Calcification in CKD 

Proportion of calcified sites by serum phosphate group. 

Adeney KL et al. J Am Soc Nephrol 2009;20:381-387 N=439 



46 

Treatment of Serum Phosphate and 
Outcomes 

• Currently there is no evidence from randomized 
trials that lowering serum phosphate within a target 
range improves clinical outcomes 

• All recommendations are based on observational 
data 

• Randomized trials have been done in CKD patients 
but they have only compared two different binders 
− Data is conflicting 
− No placebo controlled trials 
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Recommendations for Treatment of Serum 
Phosphate in CKD 
• Current recommendations are to initiate treatment 

once serum phosphate levels exceed normal range 
• Goal is to keep serum phosphate within the normal 

laboratory range 
− Limit amount of dietary phosphate in diet 
− Use of phosphate binders 

• Insufficient evidence to recommend one phosphate 
binder over another 

 

Presenter
Presentation Notes
New biomarkers for phosphate are becoming available which will allow treatment of disordered phosphate metabolism soonerKDIGO recommends that therapy should be individualized to each patient taking into account stage of CKD, presence of other components of mineral-bone disease, use of other medications and side-effect profiles. 
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Treating Complications of CKD 
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Case 4 
• 47 yo female with CKD stage 4, eGFR 20 ml/min. 
• Hb 9.8 g/dL 
• Ferritin 50 ng/mL 
• Tsat 15% 
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27%

49%

12%

12%

How should her anemia be treated? 
  

1.  An erythropoetin stimulating agent (ESA) should be stated   

2.  Iron supplementation should be started     

3.  ESA + iron supplementation should be started     

4.  No treatment is required     

  

  

  

  

11 
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Anemia 

Kohagura K et al. Clin Exp Nephrol 2009;13:614-620 

N=94,000 

Presenter
Presentation Notes
94,000 people in Japan looking at prevalence of anemia across stages of GFR
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Presence of Anemia in CKD Portends a 
Worse Prognosis 

N=13,329 
Jurkovitz CT et al. J Am Soc Nephrol 2003; 14:2919-2925 

Presenter
Presentation Notes
Cohort Study from the Atherosclerosis Risk in Communities Study (ARIC)Defined CKD as cr >1.2 in women and >1. 5 in men. Anemia defined as hb<12 for women and <13 for men13,329 subjects without previous CVD followed for 9 yearsCKD prevalence was 9.5%, Anemia prevalence was 9.3%Primary outcome: CVD defined as definite or probable MI or definite CV death

http://jasn.asnjournals.org/content/vol14/issue11/images/large/29FF1.jpeg
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Treatment of Anemia with ESAs does not 
Improve Outcomes 

N=4038 
Pfeffer MA et al. N Engl J Med 2009; 361:2019-2032 

Presenter
Presentation Notes
TREAT studyRandomized placebo controlled trial included diabetics with CKD and Hb <11Randomized to ESA or placebo
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Treatment of Anemia with ESAs Resulted in 
an Increased Risk of Stroke 

Pfeffer MA et al. N Engl J Med 2009; 361:2019-2032 

Presenter
Presentation Notes
TREAT Study
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Recommendations for Treatment of Anemia 
in CKD 

• Goal Hemoglobin is 10-11 g/dL 
• Use of ESAs is not recommended unless used as 

rescue therapy for Hemoglobin < 9 g/dL 
• All CKD patients with anemia should be screened 

for iron deficiency anemia 
• Check CBC and iron studies at least once a year 
• Targets for iron therapy in CKD 

− Transferrin saturation > 20% 
− Serum Ferritin > 100 ng/mL 

 
 

 

Presenter
Presentation Notes
Currently, there is no data to support treating anemia to reduce CVD or mortalityUse of ESAs in CKD is associated with higher risk of stroke and possible higher risk of mortalityAnemia may be a marker of severity of disease rather than a target for interventionThe benefit of anemia correction may be balanced by the risks of ESAs



56 

Bone Disease 
 
- osteitis fibrosa 
- demineralization 
- fractures 
- bone pain 

↓ Ca++ 

↓ 1,25 D ↑ Pi 

Renal Failure 

↑ PTH 

↑ FGF-23 

↓ 25 (OH)D 

Systemic Toxicity 
 
- nervous system 
- cardiac 
- endocrine 
- immunologic 
- cutaneous 

↑ PTH 

Secondary Hyperparathyroidism 

Early 
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Treatment of Secondary 
Hyperparathyroidism 

• The optimal PTH levels for patients not on dialysis 
is not known 

• Correct serum calcium, phosphorus and 25-vitamin 
D levels first 

• If PTH remains elevated then treat with active 
vitamin D (e.g. calcitriol) 
− Active vitamin D can result in hyperphosphatemia and 

hypercalcemia 

• Very reasonable to refer to nephrology for 
treatment of elevated PTH 
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Recommended Monitoring Intervals 

GFR 30-60 ml/min/1.73m2 GFR < 30 ml/min/1.73m2 

 
25-hydroxyvitamin D 
 

Q 6 months Q 6 months 

Parathyroid Hormone 
 

Q 6 months Q 3 months 

Phosphorus  
 

Q 6 months Q 3 months 

Calcium 
 

Q 6 months Q 3 months 

Bicarbonate Level 
 

Q 6 months Q 3 months  

CBC 
 

Yearly Q 6 months 

Iron studies 
 

Yearly Yearly 
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Immunizations 

• Rates of infection are 3 to 4 times that of general 
population 

• Second leading cause of death in patients with 
CKD 

• Most common infections are: UTI, pneumonia and 
sepsis 

• Vaccines are underused in CKD population 
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Vaccine Recommendations in CKD 

• Influenza for all adults unless contraindicated 
• Pneumococcal vaccine (unless contraindicated in): 

− All adults with eGFR < 30 ml/min 
− Those at high risk of infection (nephrotic syndrome, 

diabetes, immunosuppression) 

• Hepatitis B immunization: 
− All adults with eGFR <30 ml/min 
− Adults with rapid progression of CKD 
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Referral to Nephrology  

• 1/3 of patients with CKD do not see a nephrologist 
before initiation of RRT 

• >80% of patients who do not see a nephrologist 
before RRT start dialysis with a catheter 

• Only 13% of patients see a dietician before 
initiation of RRT 
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Refer to Nephrology When: 

• GFR < 30 ml/min/1.73m2 

• GFR decrease >30% in 4 months without 
explanation 

• Resistant hypertension 
• Persistent hyperkalemia 
• Persistent proteinuria despite ACEi/ARB use 
• Unclear etiology of CKD 
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What will the nephrologist do? 

• Delay progression 
• Treat complications of CKD 
• Educate patients early and frequently about CKD 
• Dialysis and transplant education 
• Referral for permanent vascular access 
• Referral for transplantation early 
• Dietary education 
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Conclusions 

• Patients with CKD have an increased risk of CVD 
• Management of CKD must focus on all risk factors for 

CVD and kidney disease progression 
• Continue ACEi/ARB as long as possible 
• Treat complications of CKD 
• Early referral to nephrology 
• Multidisciplinary approach to management is needed 

 
 

 

Presenter
Presentation Notes
Increased risk of CVD is due to traditional and nontraditional CVD risk factors
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