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Disclosures 



Natural History of Renal Artery Disease 

Retrospective Follow-up (mos) N Progression % Occlusion % 

Wollenweber 3 - 88 30 21 (70%) -- 

Meaney 6-120 39 14 (36%) 3 (8%) 

Schreiber 12 - 60 85 37 (44%) 14 (16%) 

Tollefson 15-180 48 34 (71%) 7 (15%) 

Totals 60 202 106 (52%) 24 (14%) 

Prospective 

Dean 6-102 35 10 (29%) 4 (11%) 

Zierler 36 53 11 (21%) 4 (8%) 

Totals 36 88 21 (24%) 8 (9%) 

Retrospective Studies 

5-yr progression 52% 

5-yr occlusion 14% 

Prospective Studies 

3-yr progression 24% 

3-yr occlusion 9% 

Average rate of progression 7% per year 



Natural History of Renal Artery Disease 

Renal Arteriogram January 5, 2000 

Renal Arteriogram September 9, 2004 

 

Renal artery disease - Left renal occluded 

Ostal stenosis of right renal artery 

Progressive loss of renal mass and function 

Cortical scarring on angiography 

 

R Renal PSV RI Creat Size 

4/03/02 401 0.74 0.9 11.6 

3/11/03 436 0.77 1.0 11.2 

9/09/04 507 0.83 1.1 10.1 



Atherosclerotic Disease - Renal Preservation 

Serum Creat 4.0 mg/dl 



Serum Creat 4.0 mg/dl pre-procedure 

Serum Creat 1.2 mg/dl post-stent 

Atherosclerotic Disease - Renal Preservation 



Astral Trial 

Angioplasty and STent for Renal Artery Lesions 

Diagnosis of significant ARVD  

(Unilateral or Bilateral) 

Revascularization not contraindicated 

Uncertain whether to revascularize 

Randomisation 

No revascularization 

 
Medical Treatment only 

Revascularization 
 

with angioplasty and/or stent  

(and medical treatment) 

ASTRAL Investigators N Engl J Med 2009; 361: 1953-1962 



Astral Trial 

ASTRAL Investigators N Engl J Med 2009; 361: 1953-1962 



Astral Trial 

ASTRAL Investigators N Engl J Med 2009; 361: 1953-1962 

• Enrolled patients with 

uncertain indications 

for revascularization 

• 41% of patients had 

<70% stenosis 

• 22% did not receive 

an intervention but 

the trial was still 

analyzed by intention 

to treat! 



Coral Trial Design 

Cooper CL  N Engl J Med 2014; 370: 13-22 



Coral Trial Outcomes 

Mean Systolic Blood Pressure 

Cooper CL  N Engl J Med 2014; 370: 13-22 



Coral Trial Outcomes 

Primary Endpoint-Freedom from Clinical Events 

Stent + Medical Therapy 35.1%, 3-years  

Medical Therapy 35.8%, 3-years 

HR 0.94 [0.76-1.17], p = 0.58  

 

 

Cooper CL  N Engl J Med 2014; 370: 13-22 



The Paradox of Renal Artery Intervention 

• Technical success rates exceed 95% 

• But clinical response rates lag: 

 -HTN: 70% 

 -CKD: 75% 

 

• Are we just not picking the right patients? Lesions? 

• How do we optimize efficacy? 

 

• Is RAS the cause of hypertension? 

• Is RAS the cause of renal insufficiency? 

• Will treatment improve either? 

• Will treatment prevent renal deterioration? 

 



Hyperemic Pressure Gradients Better 

Predict Renin Production in RAS 

A hyperemic pressure gradient of ≥21 mm Hg 

correlates with unilateral renin production 
Kapoor N et al Cather Cardiovasc Interv 2010; 76: 726-732 



Hyperemic Pressure Gradient Best Predicts 

BP Response Following Stenting of RAS 

Lesser MA et al J Am Coll Cardiol 2009; 53: 2363–2371 



The Pathophysiology of Unilateral RAS 
is Different Than Bilateral RAS 

La Batide-Alanore A et al J Am Soc Nephrol 2001; 12: 1235-1241 



SCAI Appropriate Use Criteria for 
Renal Artery Intervention 

Klein AJ et al Catheter Cardiovasc Interv 2017; 1–21 



Who to Treat With RAS in 2018 
 

• Routine stenting of non-critical lesions (>60% and/or peak 
systolic velocity >300 cm/sec) is no longer supported by 
the data 

• Critical atherosclerotic lesions (≥80%) causing loss of renal 
mass and/or function probably benefit (not well represented 
in the trials) 

• Critical atherosclerotic lesions (≥80%) and fibromuscular 
lesions causing refractory HTN (SBP>160 mm Hg on 3 or 
more drugs) probably also benefit 

• Patients failing medical therapy and having clinical events 
such as acute pulmonary edema, CHF, myocarial infarction 
or acute renal ischemia should also be treated 


