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After attending this session, the 
participant will be able to: 

  
• Recognize the strong link between cardiovascular 

disease (CVD) and chronic kidney disease (CKD) 
 

• Have knowledge of the BP targets and preferred 
medications in CKD 

 
• Understand how to manage patients with both heart 

failure and CKD 
 



The link between CVD and CKD 



CKD Reduces Life Expectancy 

Gansevoort et al, Lancet 2013;382:339-52 



Chance of death from CVD increases as 
kidney disease gets worse 

   eGFR        ≥60                45-59             30-44           15-29            <15 

                         

Gansevoort et al, Lancet 2013;382:339-52 



Most patients with CKD are more 
likely to DIE from CVD than get 

kidney failure 



Treatment of CVD in patients 
with CKD 

Focus on Blood Pressure 



An ounce of prevention… 
Lifestyle intervention 

• Smoking cessation 
 

• Alcohol in moderation 
 

• Weight management 
– Target BMI 20 – 25 kg/m2 
 

• Physical activity 
– At least 30 min 5 days per week 

 
 



Sodium Restriction 

• CKD is a “salt sensitive” 
state 
 

• Sodium < 2 g/day            
(salt < 5 g/day) 

 
• Read food labels 

 

Presenter
Presentation Notes
In non CKD population, restriction of sodium reduced CV events (meta-analysis)
CKD patients are more salt sensitive and sodium restriction has been shown to reduce BP
May enhance effects of RAAS blockers on albuminuria and renal function
Most sodium comes from processed foods – the salty 6 are big culprits
Need to learn to read labels



Pharmacological Interventions 

• Blood glucose control in diabetes 
 

• Lipid lowering therapy 
– Statins recommended for CKD, age ≥ 50 yrs 

 
• Blood pressure control 



Blood Pressure Targets in CKD 

Presenter
Presentation Notes
Reminder that evidence upon which to base recommendations is LIMITED



Blood Pressure Targets in CKD 
CHEP Guidelines 2014 

• CKD without diabetes: <140/90 (Grade B) 
 

• CKD with diabetes: <130 (Grade C)/<80 (Grade A) 
 

• Use caution in individuals in whom a substantial fall 
in BP is more likely or will be poorly tolerated (e.g. 
elderly, autonomic dysfunction) 
 

• These targets are endorsed by the CDA and the CSN 

www.hypertension.ca/chep 

Presenter
Presentation Notes
These targets also endorsed by the CDA and the CSN
These groups only make recommendations from rct or meta analysis of rct
Non DM: subgroup/post hoc analysis of MDRD and AASK suggest possible benefit of lower BP target with respect to rate of eGFR decline– hypothesis generating; REIN2 problems with study: OVERALL evidence not compelling enough to recommend lower BP target in nonDM
With DM: mainly based on evidence supporting reduced stroke risk reduction
CHEP uses the GRADE system; all recommendations are strong, the A,B,C refers to the strength of the evidence base
Grade A = RCT (or systematic review of RCT) with high level internal validity and statisical precision
Grade B = RCT (or SR) or prespecified subgroup analyses that have lower precision
Grade C = etc





Blood Pressure Targets in CKD 
KDIGO Guidelines 2012 

• CKD without albuminuria:  Target ≤140 /≤90  
 

• CKD with albuminuria: Target ≤130/≤80  
 

• Tailor treatment regimens in elderly patients by 
considering age, co-morbidities and pay close 
attention to adverse events related to BP treatment 

www.kdigo.org 

Presenter
Presentation Notes
Strength of evidence:
DM: no albuminuria 1B; with albuminuria 2D
NonDM: no albuminura 1B; with albuminuria 2D for microalb 2C for macroalb
Reducing BP to <140/90 is probably sufficient for reduction of CV events
Lower targets suggested in proteinuric renal disease is primarily for renoprotection



Individualize BP Targets According to 
Tolerability 



Evidence Based Antihypertensive 
Medication Choices in CKD 

NON diabetic CKD DIABETES with CKD 

No proteinuria ACEi or ARB 
 
 

ACR 3 – 30 mg/mmol 
(microalbuminuria) 

 
 
 

ACEi or ARB 

ACR > 30 mg/mmol 
 

ACEi (or ARB) 
 
 

ACEi or ARB 

www.hypertension.ca/chep 
www.kdigo.org 

Presenter
Presentation Notes
Blank box = your choice!  No great evidence for one agent over another
All evidence is Grade A according to CHEP 2014 (except ARB for nonDM CKD, this is Grade B)
Mention that I am leaving comments about ACEi, ARB side effects and monitoring to the section on CHF



Other Strategies for BP Management 
in CKD 

• Combination therapy is usually required  
 

• CKD is a salt sensitive state 
– Diuretics often effective as add on therapy e.g. thiazides 
– For volume overload and/or more advanced CKD (eGFR <30), 

loop diuretics often more effective 
 

• In diabetics, adding a dihydropyridine CCB (e.g. 
amlodipine) to an ACEi is preferred over a diuretic  
 

• Combination of ACEi and ARB should be avoided due to 
increased risk of adverse events 

www.hypertension.ca/chep 

Presenter
Presentation Notes
Recommendation for ACEi + CCB preference in DMs is based on the results of the ACCOMPLISH trial (primary outcome lower 8.8 amlodpine vs 11% for HCTZ : death from CV events, CV events, coronary revasc)



Management of Patients with 
CHF and CKD 



CHF and CKD Commonly Coexist 

ACCF/AHA Guidelines 2013 

About 40% of US Medicare Beneficiaries with 
CHF also have CKD 



Mr. GW 

• Frail 76 year old man 
 

• PMH: HTN, CAD with LVEF 35%  (NYHA Class II), AAA 
repair, PVD surgery both legs 
 

• Meds: ramipril 10, spironolactone 25, metoprolol 25 
bid, furosemide 40, atorvastatin 40 

 
• Baseline creatinine is 150  - 175 (eGFR ~35), ACR < 3 



Heart Failure with Reduced EF 
Stage C (=Current, Prior Symptoms) 

2013 ACCF/AHA guideline for the management of heart failure 

 
 
 
 
 
 
 
 
 
 
 

Presenter
Presentation Notes
No RCTs of CKD and CHF per se but subgroup analysis support use of these meds in at least mild to moderate CKD



Patients with CKD on CHF Therapy 
Need Closer Monitoring 

• Increased risk of adverse effects:  hyperkalemia and 
acute kidney injury 

 
• More frequent office visits for assessment of treatment 

tolerability when unstable or when new treatments started 
 

• For those on ACEi, ARB, loop diuretics, spironolactone, 
check potassium and creatinine:  
– At baseline 
– After 1 - 2 weeks of starting treatment 
– After uptitrating treatment 
– During periods of instability (e.g. acute illness) 
– And then periodically thereafter 
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Mr. GW 
Over the initial 2 years of follow-up 

• Cardiac status stable 
• Creatinine slowly creeping up to 200 range 

(eGFR ~27)  
• Intermittent hyperkalemia: 5.3  - 6.1 mmol/L 
 

 



Hyperkalemia should be anticipated… 

• Frail 76 year old man 
 

• PMH: HTN, ex-smoker, CAD with LVEF 35% (NYHA 
Class II), AAA repair, PVD surgery both legs 

 
• Meds: ramipril 10, spironolactone 25, metoprolol 25 

bid, furosemide 40, atorvastatin 40, tamsulosin 0.4, 
warfarin  
 

• Baseline creatinine is 150  - 175 (eGFR ~35) 
 

Vardeny et al, Circ Heart Fail. 2014 Jul;7(4):573-9. 



Dietary Advice to Reduce Risk of 
Hyperkalemia 



When to stop an ACE inhibitor or ARB 

• K >5.5 mmol/L 
– May be able to continue or restart if other contributors 

modified:  diet, medications (e.g. NSAIDS, Septra) 
 

• Creatinine rises >30% (or eGFR falls >25%) within first 
few weeks of treatment 
 

• During episodes of acute kidney injury 
– May be able to restart when patient stabilizes  

 
• During acute illness: “sick day” advice 

 



http://www.bcrenalagency.ca/sites/default/files/documents/files/Medication%20Changes%20When%20You%20Are%20Sick_0.pdf 



Patients Intolerant of ACEi or ARB 

• Not all patients will tolerate these medications 
 

• Use hydralazine + nitrate instead 
– Reduce mortality (V-HeFT, NEJM…1986!) 



Aldosterone Antagonists 
(e.g. spironolactone) 

• Increased risk of hyperkalemia in CKD 
– Starting dose 12.5 mg daily 
– Do not start if K ≥ 5.0 mmol/L  
– In general, contraindicated if eGFR < 30                                     

(or if Cr >220 in men, > 180 in women) 

 
• Follow potassium levels closely 
 

 

 2013 ACCF/AHA guideline for the management of heart failure 

Presenter
Presentation Notes
Need to make a comment about potassium binders here – can be considered but usually in consult with specialists
Renewed interest in these meds – studies proposed in people with more advanced CKD/dialysis.  Recommendations may change but risk for hyperkalemia won/t!



Mr. GW: Acute Decompensated Heart 
Failure (ADHF) 

• Increasing SOB, orthopnea and edema over a 
2 week period 

• ER: No acute coronary syndrome, he is in 
congestive heart failure 

• Labs: Creatinine 270 
      Potassium 5.6  

 



Patients with ADHF are at high risk of 
worsening kidney function (AKI) 

• Anticipation and prevention  
– Avoid hypotension (MAP < 60 mmHg) 
– Avoid nephrotoxins: contrast, NSAIDS 
– Avoid increasing intraabdominal pressure 

• Urinary retention, constipation 

Gnanaraj et al, Kidney International (2013) 83, 384–391 



Dosing Diuretics in ADHF 
• TYPE: loop diuretic (furosemide) 

 
• Initial DOSE: equal to or higher than the home dose  

 
• ROUTE:  IV - splanchnic congestion reduces oral absorption  

 
• FREQUENCY: twice daily to prevent rebound sodium retention 
 
• APPROACH: 

– Escalate the dose until adequate symptom relief or renal 
hypoperfusion occurs (rising creatinine) 

 
– Diuretic resistance: consider adding a thiazide like diuretic (e.g. 

metolazone 2.5 – 5 mg daily to start) and specialist referral 
 Gnanaraj et al, Kidney International (2013) 83, 384–391 



What should I do with ACEi and ARBs 
in ADHF? 

• Decongestion with diuresis is the priority in ADHF 
 

• With aggressive diuresis, ACEi and ARB can 
contribute to worsening renal function 
 

• Withhold ACEi, ARB temporarily in those at high 
risk for AKI: 
– Pre-existing CKD or currently has AKI 
– Elderly 

Gnanaraj et al, Kidney International (2013) 83, 384–391 



Mr. GW: Hospital Treatment of ADHF 

• Cardiac, renal diet (Na and K restricted) 
• If hyponatremic, restrict fluid < 1.2 L/day 
• Furosemide 60 mg IV twice daily 
• Stop ramipril 

– Replace with nitro patch 0.4 mg/hr and 
hydralazine 10 – 25 mg tid 

• Stop spironolactone 
• Follow weights, electrolytes, creatinine daily 
 

 



High Risk of ESRD and Death after Heart Failure 
Hospitalization in Patients with CKD. 

Sud M et al. JASN 2014 

8% of cohort 

17% of cohort 

Presenter
Presentation Notes
Adjusted risk of outcomes after recurrent interim HF hospitalizations. Forrest plots depict adjusted HRs and 95% CIs of each outcome after the first and recurrent interim HF hospitalizations.
CKD clinic in Ontario, eGFR >15 – <60 at start
In this cohort 8% of patients developed ESRD before death and 17% died before ESRD over a median follow up of 3 year 



Referral to Nephrology, Cardiology 

• Consider specialist consultation for co-
management of patients with CKD and CHF 

 
• Multidisciplinary care team (MD, RN, RD, 

Pharmacist, SW) to assist with: 
– Medical management 
– ESRD planning: dialysis, conservative care 
– End of life planning 



Take Home Points 

• Most patients with CKD are more likely to die 
from CVD than get kidney failure 
 

• Be aware of target BP recommendations  
– And that these will likely change in the future 

 
• Patients with CKD and HF are at increased risk of 

side effects from HF therapy (AKI, hyperkalemia) 
– More frequent monitoring is essential 



Nadia.Zalunardo@vch.ca 
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