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Aims  

• Background and Rationale 
– Limiting renal progression 
– Cardiovascular disease and the kidney 
– Equipoise 

 

• Trial Design 
 

• Eligibility Criteria 
– Inclusion 
– Exclusion 

 

• Objectives 
– Primary  
– Secondary 

 

• New Research 
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Seminal  - Lewis Studies 

Lewis et al NEJM 1993  
Lewis et al NEJM 2001 



RCTs Demonstrating Benefit of ACEi and 
ARB on Kidney Outcomes 

LEWIS 



RENAAL: Antiproteinuric effect of losartan 
explains the renal protective effect 

DE Zeeuw KI 2004 



Studies with Renal Endpoints with RAAS blockage 
? Generalisation to all levels of CKD 

Studies demonstrating differences in renal 
endpoints 

Non diabetic Baseline GFR 
(ml/min) 

diabetic Baseline GFR 
(ml/min) 

MDRD 40 Captopril 68 

AIPRI 52 IDNT 59 

REIN 56 RENAAL 58 

AASK 46 Bakris et al 59 

COOPERATE 51 

Studies demonstrating no difference in renal 
endpoints 

diabetic 
 

Baseline GFR 
 

Diabetic & non 
diabetic 

Baseline GFR 

ABCD 84 Casas J  74 

Barnett A et al 93 ALLHAT 71-78 

ACCOMPLISH 45 BENEDICT 79 



Hou et al N Engl J Med  
2006: 354: 131-140 

422 patients with non-diabetic 
CKD : 
Group 1: (SC 133-265µmol/L) 
received 20mg of benazepri/day  
 
Group 2: (SC 274-442µmol/L) 
randomised to 20mg of 
benazepril/day or placebo and 
then followed for 3.4 years  
 
43% decrease in the composite 
end point of doubling of serum 
creatinine level, ESRD, or death 
in the benazepril group 
compared to placebo.  

ACEi in advanced CKD, creatinine > 273umol/L 



ACEi cause Renal Progression? 

Antihypertensive RR CI 

ACEi 2.5 1.3-4.7 

B-Blocker 0.8 0.5-1.4 

CCB 0.7 0.4-1.3 

Thiazide 1.0 reference 

Suissa et al KI 2006:69. 913-919  

Adjusted for age, sex, CVD and CCF: 7.8 y follow-up 



 
Or a specific ACEi effect for CVD and 

CKD protection? 
 

The data from AASK and REIN-2 with a 14 mmHg and 
4.8 mmHg difference in systolic BP suggest that 

patients with substantially reduced kidney function 
would not derive similar benefit to RAAS blockade on 

CKD progression apart from BP lowering 

Is it all Blood Pressure?  



BMJ October 2013  

Beneficial effects of lowering BP for CV protection 
and mortality is independent of drug class 



On Target Study 





Change in GFR after stopping ACEi 

Ahmed AK et al NDT 2009: 25; 3977- 



Goncalves AR, El Nahas M et al Nephron Clinical Practice 2011: 119: 348-354  
Brown O, Bhandari S Renal Assocatiaon 2013 (abstract)  

A >4ml improvement in GFR was predictive  
of survival without RRT  

Comparison of >4ml/min decline  
versus slow decline on mortality 



• As GFR falls below 30 ml/min (stages 4 to 5), the situation changes: the 
vessels stiffen and calcify, statins lose their effectiveness, the heart often 
fails and the evidence base for clinical decision making becomes scanty. 
 

• Cardio-protective effect 
• No clear evidence of reduced or increased CV morbidity/mortality  
• In non CKD – many studies – YES 
• Heart failure some post hoc evidence 
• No studies in advanced non dialysis CKD 

 

• Anti-proteinuric effect – is it important in advanced CKD? 
• ?less relevant due to severe glomerulosclerosis  
 

• Causes progressive renal dysfunction 
• Increase hyperkalaemia 
• ? Sudden cardiac death 
• Increase anaemia and potentially ESA use 
 

EQUIPOISE for a Study 

Retardation of CKD progression may be a strategy for CVD Protection 





RCTs for intervention in  
Kidney Disease 

Strippoli GFM et al JASN 2004; 15, 411-419 



View of Clinicians on ACEi/ARBs 

• 141,413 US veterans with CKD 

 

• GFR >60 mls/min + proteinuria v GFR <60 ml/min 

 

• ACEi/ARB use declined in patients as their eGFR 
declined 

 

• Patients taking ACEi/ARB had lower risk for 
mortality (HR 0.81: CI 0.78-0.84) 

Molnar MZ, Kalanter-Zadeh K et al J Am Coll Cardiol 2014; 63:650-658 



Prospective Cohort Study 
Effectiveness and safety of ACEi/ARB use in advanced CKD  

28,497 

Hypertensive adults with CKD 

Creatinine > 520 umol/L 

Haematocrit <28% 

On ESA therapy 

14,117 on ACEi/ARB 14,380 non users 

Hsu TW et al  JAMA 2014 

Median 
follow-up 7 

months 

 

ACEi/ARB 

 

Long term dialysis 

0.94 (CI 0.91-0.97) 

 
All cause mortality or dialysis 

0.94 (CI 0.92-0.97) 
 

Non users 

Hyperkalaemia hospitalisation 
Increased  with ACEi/ARB 

 

6% reduction in long term 
dialysis or death 



Kidney function is an independent risk factor for 
CV mortality in the general population  
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CKD Prognosis Consortium Lancet  Matsushsita et al 2010; 375: 2073–2081 

Go et al 2004 

Significant vs. reference 

n=105,872 



“Heat Maps” of risk in CKD patients 
Levey AS et al, Kidney Intern 2011;80-17-28 



Trial Purpose - Main Research 
Question - Hypothesis 

Stopping ACEi or ARB treatment, compared with 

continuing on these treatments, improves or 

stabilises renal function in patients with 

progressive stages 4 or 5 CKD based on 

assessment of renal function using the MDRD 4-

variable eGFR at 3 years follow-up (provided 

good blood pressure control is maintained) 



TRIAL DESIGN 
 

• An investigator led  

– multi-centre  

– open-label 

– randomized controlled  

– clinical study 

– 410 participants  

– advanced progressive CKD 
Stage 4/5 

– receiving ACEi and/or ARBs 



No Excluded 

Not Meeting Criteria  

Declined 

Other Reason 

 3 Year Follow-Up 

3-monthly visits - routine tests (eGFR, FBC, BCP, urinary PCR), BP, documentation of ESA 

dose, adverse events, compliance and changes in medication 

Extra tests at 

annual visits 

- QOL questionnaire, weight and BMI, 6-minute walk test, ECG, and bloods for 

C-reactive protein, cystatin-C, NT-proBNP, ACE/renin levels and biomarkers 

Yes 

CKD patients stage 4-5 

ACEi/ARB treatments 

Eligible for  

STOP-ACEi study? 

Randomise 
1:1 ratio, N=410 

Experimental Arm: 

Discontinue ACEi/ARB 

N=205 

Control Arm: 

Continue ACEi/ARB 

N=205 
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TARGET BP 
<140/85 



Key Inclusion Criteria  Key exclusion criteria 

 Aged ≥18 years (male or female) 
 CKD stage 4 or 5 (eGFR 

<30mls/minute using the MDRD 
equation) and not on dialysis therapy 

 Progressive deterioration in renal 
function (fall in eGFR of 
>2ml/min/year)  

 Treatment with either an ACEi or 
ARB or a combination of both for >6 
months with at least 25% of the 
maximum recommended daily dose  

 Resting blood pressure (BP) ≤160/90 
mmHg  

 At least 3 months of specialist renal 
follow-up at the time of entry into 
the trial 

 Aged <18 years 
 Undergoing dialysis therapy 
 Previous kidney transplant 
 Uncontrolled hypertension 

(>160/90mmHg) or requirement for 5 
or more agents to control BP 

 History of myocardial infarction or 
stroke in preceding 3 months 

 Immune mediated renal disease 
requiring disease specific therapy 

Eligibility 



Pre- specified 
 
• Diabetes Mellitus 

 
• Blood pressure - MAP <100 or ≥ 100 (diastolic x2=systolic/3) 

 
• Age - <65 or ≥ 65 years 

 
• Proteinuria - PCR <100 or ≥ 100 mg/mmol 

 
• eGFR - <15 or ≥ 15 ml/min 

Pre- specified Minimisation Variables 



Objectives - End-point 

Primary Endpoint = eGFR based on MDRD at 3 years 
(effect size 0.31 with 80% power and alpha =0.05) 

 
 

 

BP 

RRT/>50% decline 

Time to reach 
ESRD/RRT 

Cystatin C 

 

Hospitalisation rates 

6 minutes walk test 

Cardiac events 

Survival 

KD QOL 

410 patients with eGFR <30ml/min and >2ml/min/year loss of eGFR and BP ≤160/90 
mmHg and on ACEi/ARB for at least 3 months  

ACEi/ARB 
 

STOP- ACEi 
 

Urine PCR 

Hb concentration 

ESA use 

 



Recent and Future Potential Targets to 
Slow Progression of CKD 

• Inflammatory and fibrotic targets 

• Aliskerin 

• Bardoxylone (BEACON and BEAM)  

• TGF- beta 

• Cytokine retention products 

• Complement fragment products 

 
• Aldosterone Antagonist 

 
• SONAR 

 
• Allopurinol 

 
• Tolvaptan 
• Oxidative stress 

– Reactive oxygen species 

• Notch pathway 
• APOL1 





Bardoxolone Methyl in Type 2 Diabetes 
and Stage 4 Chronic Kidney Disease 



Meta-analysis of Endothelin Antagonists 

Yuan W et al Nephrology 2015 

5 RCTs including the ASCEND Study 
Endothelin Antagonist vs Placebo 

n = 2034 participants 

% benefit/harm RR CI 

Albuminuria 31% reduction 0.69 0.56-0.77 

Death NS 1.49 0.31-2.73 

Cardiovascular 
Events 

45% increase 1.45 1.07-1.97 

Other serious 
Adverse Events 

32% increase 1.32 1.1-1.51 





PTF Placebo 

GFR 1 y 
ml/min 

-1.2 -3.4 

GFR 2 y 
ml/min 

-2.1 -6.5 

Monthly 
rate 

0.08±0.14 
 

0.27±0.8 
 
 

ACR 
mg/dL 

-13 +4.9 

BP  
mmHg 

140.8 
85 

139.8 
83.8 



LCZ696 (nephrilysin inhibitor) 
sacubitril and valsartan 

HARPIII Study in CKD  



PARADIGM-HF 
McMurray JJ et al N Eng Journal of Med 2014, 371: 993-1004 

Paker M et al Circulation 2014 

LCZ696 (nephrilysin inhibitor) 

sacubitril and valsartan 400mg BD 

 

Enalapril 10mg BD 



Aldosterone Antagonists 
Effects on Renal Function 

Rossignol P, Cleland J, Bhandari S et al. Circulation 2012, 125, 271-279 

Early decline in renal function compared to placebo 1.4ml/min  

which persisted after 2years and after sensitivity analysis  



Rossignol P, Cleland J, Bhandari S et al. Circulation 2012, 125, 271-279 



Meta-analysis of treatment studies, mineralocorticoid 
receptor blocker therapy added to ACEi or ARBs  

Bolignano D et al Cochrane Database Syst Rev 2014; CD007004 

No significant affect on eGFR compared to ACEi or ARB alone 



MiREnDa Study 
Mineralocorticoid Receptor Antagonists in End Stage Renal Disease 
Primarily looking at intermediate cardiovascular outcomes - LV 
mass index, LV geometry, LV function, and so forth 
 
ALCHEMIST 
Conducted in Belgium, using spironolactone 25 mg daily and 
looking at harder cardiovascular outcomes 

Spironolactone Studies 



SONAR (Study Of Diabetic Nephropathy with Atrasentan) to 
assess the effects of atrasentan - when added to standard 

care - on renal progression in patients with CKD 2-4 & DMII 

Randomized, double-blind, parallel, placebo-controlled, multicenter study 
 
Inclusion criteria 
eGFR 25 to 75 mL/min/1.73 m2 

UACR >300 and <5,000 mg/g 
systolic blood pressure within 110 and 160 mgHg  
 
Primary endpoint : Effect of atrasentan on time to doubling of serum creatinine or the onset 
of ESRD, as defined by need for chronic dialysis, transplant or death due to renal failure.  
 
Secondary endpoints; Effects of atrasentan on UAE, eGFR and cardiovascular events 
including cardiovascular death, heart attack and stroke.  Quality of life evaluations . 
 
Receive atrasentan 0.75 mg/day for 6 weeks to determine their UACR response and to assess 
tolerability of atrasentan.   
3,150 responders (UACR reduction > 30 percent from baseline) and approximately 1,000 
non-responders (UACR < 30 percent reduction from baseline) will be randomized 1:1 into a 
double-blind treatment period, which will continue for approximately 48 months 



Advice about using ACEi & ARBs in CKD 

• Does the patient really need to be on an ACEi or ARB? 

– Care should always be taken with the frail elderly.  

– ACEi and ARBs have no renoprotective effects over other anti-hypertensives 
unless the patient has type 1 diabetes or hypertension and significant 
proteinuria (PCR >100mg/mmol or ACR >70mg/mmol).  

– ACEi or ARBs are only specifically indicated in patients with CKD if they have 
hypertension and significant proteinuria. 

  

• Measure serum creatinine and potassium 

– A rise in sCr of up to 25% above baseline is acceptable.  

– A rise in potassium up to 6mmol/L is safe.  

– If the potassium is >6mmol/L: review all drugs; reduce or stop the ACEi or 
ARB; give appropriate dietary advice. 

  

• Avoid excessive hypotension 

– For most elderly patients (>80 years old) a systolic blood pressure of around 
160mmHg is probably acceptable.  



Advice about using ACEi & ARBs in CKD 

• Suspected renal artery stenosis (RAS) 
– Patients at risk of RAS are those with widespread vascular disease, are usually severely 

hypertensive and may have had episodes of flash pulmonary oedema. A very large rise 
in sCr (more than 50% of baseline) in high risk patients may signify RAS. If this occurs 
stop the ACEi or ARB and discuss with a nephrologist. 

  

• Avoid other nephrotoxic drugs 
– Specifically NSAIDs, trimethoprim and potassium sparing diuretics. A small number of 

patients do benefit from combinations of all of the above with ACEi or ARBs. Patients 
should be warned about NSAIDs bought over the counter. 

 

•  “Sick day rules” 
– Patients should be advised to seek medical or nursing advice early if they develop a 

severe dehydrating illness or symptoms of hypotension. Interrupting the ACEi or ARB for 
a few days may prevent avoidable AKI. 

 

• Re-introduction of ACEi/ARBs 
– Where ACEi or ARBs are essential (e.g. in cardiac failure) and need to be re-introduced 

after being stopped, it is advisable to recommence with a low dose and titrate up as 
clinically indicated. 

 



QUESTIONS 


