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PANEL PROCEEDINGS

(THE MEETING WAS CALLED TO ORDER AT 8:05
A_M., WEDNESDAY, JULY 18, 2007.)
MS. ATKINSON: GOOD MORNING AND WELCOME
COMMITTEE CHAIRPERSON, MEMBERS AND GUESTS. 1 AM
MICHELLE ATKINSON, THE EXECUTIVE SECRETARY FOR THE
MEDICARE EVIDENCE DEVELOPMENT AND ADVISORY COMMITTEE.
THE COMMITTEE 1S HERE TODAY TO DISCUSS THE EVIDENCE,
HEAR PRESENTATIONS AND PUBLIC COMMENT, AND MAKE
RECOMMENDATIONS CONCERNING PERCUTANEOUS TRANSLUMINAL
ANGIOPLASTY AND STENTING OF RENAL ARTERIES.
THE FOLLOWING ANNOUNCEMENT ADDRESSES
CONFLICT OF INTEREST ISSUES ASSOCIATED WITH THIS
MEETING AND 1S MADE PART OF THE RECORD. THE CONFLICT
OF INTEREST STATUTES PROHIBIT SPECIAL GOVERNMENT
EMPLOYEES FROM PARTICIPATING IN MATTERS THAT COULD
AFFECT THEIR OR THEIR EMPLOYER®"S FINANCIAL INTERESTS.
EACH MEMBER WILL BE ASKED TO DISCLOSE ANY FINANCIAL
CONFLICTS OF INTEREST DURING THEIR INTRODUCTION.
WE ASK IN THE INTEREST OF FAIRNESS THAT
ALL PERSONS MAKING STATEMENTS OR PRESENTATIONS ALSO
DISCLOSE ANY CURRENT OR PREVIOUS FINANCIAL
INVOLVEMENT IN ANY COMPANY THAT MANUFACTURES DEVICES
FOR RENAL ARTERY STENTING OR SURGERY FOR THE
TREATMENT OF RENAL ARTERY STENOSIS, DRUGS OR
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BIOLOGICS USED IN THE TREATMENT OF RENAL ARTERY
STENOSIS, OR OTHER TOOLS USED FOR DIAGNOSIS OR
TREATMENT OF RENAL ARTERY STENOSIS. THIS INCLUDES
DIRECT FINANCIAL INVESTMENTS, CONSULTING FEES AND
SIGNIFICANT INSTITUTIONAL SUPPORT. IF YOU HAVEN"T
ALREADY RECEIVED A DISCLOSURE STATEMENT, THEY ARE
AVAILABLE ON THE TABLE OUTSIDE OF THIS ROOM.

WE ASK THAT ALL PRESENTERS PLEASE ADHERE

TO THEIR TIME LIMITS. WE HAVE NUMEROUS PRESENTERS TO
HEAR FROM TODAY AND A VERY TIGHT AGENDA, AND,
THEREFORE, CANNOT ALLOW FOR EXTRA TIME. THERE IS A
TIMER AT THE PODIUM THAT YOU SHOULD FOLLOW. THE
LIGHT WILL BEGIN FLASHING WHEN THERE ARE TWO MINUTES
REMAINING AND THEN TURN RED WHEN YOUR TIME 1S UP.
PLEASE NOTE THAT THERE IS A CHAIR FOR THE NEXT
SPEAKER, AND PLEASE PROCEED TO THAT CHAIR WHEN IT IS
YOUR TURN.

FOR THE RECORD, VOTING MEMBERS PRESENT FOR

TODAY"S MEETING ARE ALEX KRIST, CHAIM CHARYTAN, MARK
FENDRICK, CAROLE FLAMM, WILLIAM LEWIS, WILLIAM
MAISEL, BARRY PRESSMAN, SANDY SCHWARTZ, MARK
SLAUGHTER. A QUORUM 1S PRESENT AND NO ONE HAS BEEN
RECUSED BECAUSE OF CONFLICTS OF INTEREST. THE ENTIRE
PANEL, INCLUDING THE NONVOTING MEMBERS, WILL
PARTICIPATE IN THE VOTING. THE VOTING SCORES WILL BE
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AVAILABLE ON OUR WEB SITE FOLLOWING THE MEETING. TWO
AVERAGES WILL BE CALCULATED, ONE FOR THE VOTING
MEMBERS AND ONE FOR THE ENTIRE PANEL.

I ASK THAT ALL PANEL MEMBERS PLEASE SPEAK

DIRECTLY INTO THE MIKES, AND YOU MAY HAVE TO MOVE
YOUR MIKES SINCE WE HAVE TO SHARE. NOW 1 WOULD LIKE
TO TURN THIS OVER TO DR. STEVE PHURROUGH.

DR. PHURROUGH: GOOD MORNING. I*M STEVE

PHURROUGH, THE DIRECTOR OF THE COVERAGE AND ANALYSIS
GROUP. LET ME THANK YOU FOR BEING PRESENT TODAY, AND
PARTICULAR THANKS TO THE PANEL MEMBERS FOR AGREEING
TO TAKE TIME OUT OF THEIR BUSY SCHEDULES TO BE PART
OF THIS MEETING TODAY.

OUR GOAL TODAY 1S TO DISCUSS THE EVIDENCE

AROUND TREATMENT FOR RENAL ARTERY STENOSIS. WHILE WE
DO HAVE A PARTICULAR NCD LOOKING AT RENAL ARTERY
STENOSIS, THE GOAL OF THIS PARTICULAR MEETING 1S NOT
TO MAKE DECISIONS AROUND WHETHER WE SHOULD OR SHOULD
NOT PAY FOR CERTAIN TREATMENTS. OUR GOAL TODAY IS TO
DISCUSS WHAT®S THE EVIDENCE. THE PANEL"S TASK AND
CHALLENGE IS TO FOCUS ON THAT PARTICULAR QUESTION.

WE WILL TAKE THAT INFORMATION AND USE THAT

IN OUR DELIBERATIVE PROCESS AS WE MAKE DECISIONS
AROUND WHETHER WE SHOULD OR SHOULD NOT MAKE ANY
NATIONAL COVERAGE DECISION AROUND THE VARIOUS
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TREATMENTS FOR ARTERIAL STENOSIS.

WE DO HAVE A HISTORY OF HAVING VERY

VIGOROUS AND HEALTHY DEBATES IN THESE PARTICULAR
MEETINGS. WE WANT THAT TO CONTINUE. WE WANT THE
MEETING TO FOCUS ON THOSE DEBATES, SO WE DO ENCOURAGE
THE PRESENTERS TO BE SUCCINCT, BRIEF AND TO THE
POINT, SO THAT WE CAN GET TO THE QUESTION AND ANSWER
TIME OF THE PROGRAM. THERE 1S A LIMITED AMOUNT OF
TIME SO WE DO WANT TO BE FOCUSED ON SPECIFIC
QUESTIONS AND COMMENTS THAT ARE HELPFUL TO THE
DISCUSSION.

BEFORE I TURN IT OVER TO ALAN GARBER, I

WOULD LIKE TO MAKE A SPECIFIC NOTE TODAY THAT ALAN
GARBER HAS BEEN OUR CHAIRMAN FOR TWO YEARS. OUR
CHARTER ONLY ALLOWS A CHAIRMAN TO FUNCTION FOR TWO
YEARS, SO THIS 1S ALAN®S LAST MEETING AS CHAIRMAN.

HE WILL CONTINUE TO BE A PANEL MEMBER BUT THIS 1S HIS
LAST MEETING AS CHAIRMAN, AND I THANK HIM FOR THAT
SERVICE OVER THE LAST TWO YEARS.

THIS IS ALSO ALEX"S LAST MEETING AS VICE

CHAIRMAN. HOWEVER, HE HAS BEEN A PANEL MEMBER FOR
FOUR YEARS AND THAT®"S THE LIMIT OF SERVING ON THE
PANEL, YOU HAVE TO TAKE A YEAR SABBATICAL BEFORE YOU
CAN BE RENOMINATED TO THE PANEL. SO NOT ONLY 1S THIS
ALEX"S LAST MEETING AS VICE CHAIR, IT"S ALSO HIS LAST
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MEETING AS A PANEL MEMBER, AND WE WANT TO THANK ALEX
FOR HIS WORK ON THE PANEL FOR THE LAST YEARS.

AND FINALLY, BEFORE TURNING IT OVER TO

ALAN, 1 MUST APOLOGIZE. 1M GOING TO HAVE TO BE OUT
MOST OF THE DAY, A COUPLE OF CRITICAL ISSUES HAVE
OCCURRED IN OUR ARENA THAT NEED TO BE RESOLVED TODAY
AND TOMORROW. DR. SALIVE WILL BE SITTING IN IN MY
PLACE WHEN 1°M NOT HERE.

SO WITH THAT, I"LL TURN IT OVER TO ALAN.

DR. GARBER: THANK YOU, STEVE. GOOD

MORNING, EVERYONE, AND WELCOME TO THE MEDICAL
EVIDENCE DEVELOPMENT AND COVERAGE ADVISORY COMMITTEE
MEETING. TODAY WE HAVE A SOMEWHAT PACKED SCHEDULE
BUT ALSO 1 THINK A VERY INTRIGUING ONE, AND ONE THAT
I THINK IS GOING TO BE VERY INTERESTING, AND I™M
ANTICIPATING DISCUSSIONS AT A HIGH LEVEL. WE HAVE A
GREAT SET OF PANELISTS, A GREAT SET OF SCHEDULED
SPEAKERS. FROM THE MATERIALS WE HAVE BEEN SENT, 1 AT
LEAST HAVE BEEN VERY GRATIFIED TO SEE HOW DIRECTLY
THE COMMENTS ADDRESS THE QUESTIONS THAT WE ARE FACING
TODAY .

STEVE MENTIONED THAT THIS 1S MY LAST

MEETING AS CHAIR OF MEDCAC AFTER TWO YEARS OF
SERVICE. I WAS ALSO ON THE PREDECESSOR, MCAC, FROM
ITS INCEPTION, AND IT HAS BEEN REALLY EXTRAORDINARY
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TO SEE HOW THIS PROCESS HAS GROWN AND IMPROVED AND
BECOME BOTH FORMALIZED BUT ALSO MUCH MORE FOCUSED,
AND 1 BELIEVE IN THE END EFFECTIVE. AND THE QUALITY
OF THE DISCUSSION, THE QUALITY OF THE PANEL MEMBERS,
THE QUALITY OF THE COMMENTS FROM THE PUBLIC HAS JUST
IMPROVED STEADILY OVER TIME, AND I THINK THIS IS
TESTIMONY TO THE CMS STAFF IN PARTICULAR, WHO®"VE
WORKED VERY HARD IN THIS AREA FOR A NUMBER OF YEARS.
ANYBODY WHO WAS THERE AT THE BEGINNING

KNOWS THAT THERE WAS A CERTAIN AMOUNT OF
EXPERIMENTATION AND SORT OF FINDING YOUR WAY. THOSE
DAYS ARE FAR BEHIND US NOW AND I THINK WE HAVE A VERY
STRONG PROCESS THAT 1S ADMIRED AROUND THE WORLD,
ALTHOUGH NOT NECESSARILY ALWAYS PRAISED FOR ITS
DECISIONS, OF COURSE, BUT THE FACT IS THAT THE
DISCUSSION 1S ONE THAT GENERALLY REALLY ADVANCES
PEOPLE®"S THINKING ABOUT THE ISSUES ON THE TABLE.

I WANT TO JUST REINFORCE ONE THING THAT

MICHELLE MENTIONED. BECAUSE WE®"RE ON A TIGHT
SCHEDULE, WE WILL BE VERY STRICT IN HAVING SPEAKERS
LIMIT THEIR COMMENTS TO THE TIME ALLOTTED AND IN FACT
WE HAVE CUT OFF SPEAKERS IN MID-SENTENCE. 1
APOLOGIZE IN ADVANCE IF 1 DO THAT TO YOU, IT"S
NOTHING PERSONAL, BUT IN THE INTEREST OF FAIRNESS,
MAKING SURE THAT EVERYONE WHO IS SCHEDULED TO SPEAK
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GETS THEIR OPPORTUNITY, WE DON®T REALLY HAVE AN
ALTERNATIVE. AND IN FACT, WE ARE HOPING THAT WE CAN
FINISH THE AGENDA A LITTLE BIT EARLIER THAN WHAT"S
LISTED, AND WE ARE PLANNING TO LIMIT LUNCH TO A HALF
HOUR AS PART OF OUR EFFORTS TO FINISH A LITTLE BIT
EARLY.

THE MOST IMPORTANT THING, 1 THINK, FOR

EVERYONE ON THE PANEL AND IN THE AUDIENCE 1S PLEASE
MAKE SURE THAT YOU HAVE A COPY OF THE DISCUSSION
QUESTIONS. IT"S THIS THING THAT SAYS JULY 2007
MEDCAC QUESTIONS, AND IT"S DATED JULY 17TH. THERE
ARE COPIES OUTSIDE THE DOOR AND 1 THINK ALL THE PANEL
MEMBERS SHOULD HAVE A COPY IN FRONT OF THEM, BECAUSE
THIS IS GOING TO BE THE FOCAL POINT FOR ALL OF OUR
DISCUSSIONS TODAY.

AND SO WITHOUT FURTHER ADO, WE WILL LAUNCH

INTO THE INTRODUCTIONS OF THE PANEL MEMBERS. AND WHY
DON®"T WE START FROM THE FAR END THERE. AND 1 FORGOT
TO MENTION THAT PANELISTS SHOULD STATE WHAT CONFLICTS
YOU HAVE, IF ANY.

DR. TEXTOR: 1"M STEPHEN TEXTOR FROM MAYO

CLINIC IN ROCHESTER, MINNESOTA, A NEPHROLOGIST, AND 1
HAVE NO CONFLICTS IN THIS AREA.

DR. EDWARDS: MATT EDWARDS, A VASCULAR

SURGEON FROM WAKE FOREST UNIVERSITY, AND I HAVE NO
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CONFLICTS.
DR. BERGTHOLD: LINDA BERGTHOLD, I*M THE
CONSUMER REPRESENTATIVE. 1M AN INDEPENDENT

HEALTHCARE CONSULTANT ON TECHNOLOGY ASSESSMENT ISSUES
AND I HAVE NO CONFLICTS OF INTEREST.

MR. LACEY: MICHAEL LACEY. 1"M THE

DIRECTOR OF REIMBURSEMENT IN HEALTH ECONOMICS AT
ACUSPHERE IN BOSTON AND 1 HAVE NO CONFLICTS.

DR. SLAUGHTER: MARK SLAUGHTER, A

CARDIOTHORACIC SURGEON AT CHRIST HOSPITAL IN CHICAGO,
AND 1 HAVE NO CONFLICTS.

DR. PRESSMAN: BARRY PRESSMAN FROM THE

CEDARS SINAI MEDICAL CENTER, LOS ANGELES, A
RADIOLOGIST. NO CONFLICTS.

DR. MAISEL: BILL MAISEL, A CARDIOLOGIST

AT BETH ISRAEL DEACONESS MEDICAL CENTER AT HARVARD
MEDICAL SCHOOL IN BOSTON, AND I HAVE NO CONFLICTS.

DR. LEWIS: I*M BILL LEWIS, I"M A
CARDIOLOGIST IN CLEVELAND, OHIO AT CASE WESTERN
RESERVE. I HAVE NO CONFLICTS.

DR. FENDRICK: MARK FENDRICK, GENERAL

INTERNIST, HEALTH SERVICES RESEARCH, UNIVERSITY OF
MICHIGAN. NO CONFLICTS.

DR. FLAMM: CAROLE FLAMM, ASSISTANT

MEDICAL DIRECTOR FOR THE BLUE CROSS BLUE SHIELD
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ASSOCIATION, AND 1 HAVE NO FINANCIAL CONFLICTS.

DR. CHARYTAN: I AM CHAIM CHARYTAN, CHIEF

OF RENAL DIVISION AT NEW YORK HOSPITAL IN NEW YORK,
QUEENS, AND ALSO WITH A LOT OF EXPERIENCE IN THE
REGULATORY ISSUES. 1 WAS RECENTLY ASKED TO CHAIR A
SAFETY MONITORING BOARD FOR A DEVICE FOR RENAL ARTERY
STENTING, THAT"S A RECENT ISSUE THAT HAS COME UP. 1
AM NOT INVOLVED EXCEPT ON THE SAFETY MONITORING
BOARD.

DR. KRIST: ALEX KRIST, A FAMILY PHYSICIAN

AT VIRGINIA COMMONWEALTH UNIVERSITY, NO CONFLICTS.
DR. SALIVE: MARCEL SALIVE, MEDICAL

OFFICER IN THE COVERAGE AND ANALYSIS GROUP.

DR. GARBER: AND AGAIN, 1°M ALAN GARBER,

WITH THE DEPARTMENT OF VETERANS AFFAIRS AND STANFORD
UNIVERSITY, NO CONFLICTS.

AND 1 JUST WANT TO REMIND THE SPEAKERS, 1

BELIEVE WE"VE BEEN TOLD THIS BEFORE, BUT WHEN YOU
SPEAK, PLEASE IDENTIFY YOURSELF, YOUR INSTITUTION AND
ANY CONFLICTS YOU MIGHT HAVE, AND THIS 1S FOR BOTH
SCHEDULED SPEAKERS AND ANY PEOPLE WHO WANT TO SPEAK
DURING THE OPEN AND PUBLIC COMMENTARY PERIOD. OKAY.
SO, WE WILL NOW HAVE THE PRESENTATION OF

THE VOTING QUESTIONS BY SARAH MCCLAIN, FROM CMS.

MS. MCCLAIN: GOOD MORNING. WE"LL START
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OFF WITH INITIAL DISCUSSION QUESTION NUMBER 1.
CONSIDERING THE COMMON INCIDENTAL NATURE

OF ATHEROSCLEROTIC RENAL ARTERY STENOSIS, DISCUSS
THE:

DEGREE OF CORRELATION BETWEEN PERCENT

RENAL ARTERY STENOSIS AND KIDNEY FUNCTION.

ROLE OF TREATMENT CHOICE BASED UPON

PATIENT"S EXISTING MEDICAL CONDITION AND
COMORBIDITIES, LIKE RENOVASCULAR HYPERTENSION WITH OR
WITHOUT DIABETES, CHRONIC KIDNEY DISEASE,
HYPERLIPIDEMIA, PERIPHERAL VASCULAR DISEASE, CORONARY
ARTERY DISEASE, OR LEFT VENTRICULAR ABNORMALITIES.
INITIAL DISCUSSION QUESTION NUMBER 2.

DISCUSS THE ABILITY TO COMPARE STUDIES,

PERFORM META-ANALYSES AND DRAW VALID EVIDENCE-BASED
CONCLUSIONS BASED UPON EXISTING PUBLISHED
DEFINITIONS, MEASUREMENT TECHNIQUES, AND CRITERIA FOR
REPORTING PATIENT SELECTION, METHODS AND OUTCOMES.
SPECIFIC ISSUES FOR DISCUSSION ARE LISTED

ON PAGE THREE OF THE PACKET.

INITIAL DISCUSSION QUESTION NUMBER 3.

FOR BOTH STATE-OF-THE-ART PERCUTANEOUS

TRANSLUMINAL RENAL ANGIOPLASTY WITH STENTING
UTILIZING EMBOLIC PROTECTION AND SURGICAL RENAL
ARTERY RECONSTRUCTION, DISCUSS: DIAGNOSTIC TESTS OR
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BASELINE PATIENT CHARACTERISTICS THAT ACCURATELY
PREDICT POST-TREATMENT RENAL FUNCTION OUTCOMES;
SUBGROUPS OF MEDICARE PATIENTS WITH ATHEROSCLEROTIC
RENAL ARTERY STENOSIS WHO CLEARLY AND CONSISTENTLY
BENEFIT FROM RENAL ANGIOPLASTY AND STENTING WITH
EMBOLIC PROTECTION OR SURGICAL RENAL ARTERY
RECONSTRUCTION; RISKS OF COMPLICATIONS FOR PATIENTS,
ESPECIALLY THE OLDER MEDICATION POPULATION, WITH
PROGRESSIVE RENAL DYSFUNCTION AND MULTIPLE
COMORBIDITIES, ESPECIALLY POST-TREATMENT WORSENING
RENAL FUNCTION AND HASTENING OF DIALYSIS.
VOTING QUESTION NUMBER 1.
FOR THE TREATMENT OF PATIENTS WITH
ATHEROSCLEROTIC RENAL ARTERY STENOSIS, HOW CONFIDENT
ARE YOU THAT THE EVIDENCE 1S ADEQUATE TO DRAW
CONCLUSIONS ABOUT SAFETY AND CLINICAL EFFECTIVENESS
FOR THE FOLLOWING RENAL ARTERY INTERVENTIONS:
SURGICAL RENAL ARTERY RECONSTRUCTION;

RENAL ANGIOPLASTY WITHOUT STENT PLACEMENT;

RENAL ANGIOPLASTY AND STENTING WITH BARE
METAL STENTS;

RENAL ANGIOPLASTY AND STENTING WITH
DRUG-ELUTING STENTS.
ONE, NOT CONFIDENT, TO FIVE, HIGHLY
CONFIDENT.
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VOTING QUESTION NUMBER 2.
BASED ON THE EVIDENCE PRESENTED, HOW
CONFIDENT ARE YOU THAT THE PUBLISHED RESULTS APPLY
TO:

MEDICARE PATIENTS WITH TYPICAL
COMORBIDITIES;

PROVIDERS, FACILITIES AND PHYSICIANS IN
COMMUNITY PRACTICE; AND

PATIENT SUBGROUPS NOT REPRESENTED IN THE
10 STUDY POPULATION.
11 ONE, NOT CONFIDENT, THROUGH FIVE, HIGHLY
12 CONFIDENT.
13 VOTING QUESTION NUMBER 3.
14 BASED ON THE EVIDENCE PRESENTED FOR
15 PATIENTS WITH ATHEROSCLEROTIC RENAL ARTERY STENOSIS,
16 HOW CONFIDENT ARE YOU THAT COMPARED TO AGGRESSIVE
17 MEDICAL TREATMENT ALONE, THERE ARE IMPROVED KEY
18 HEALTH OUTCOMES ATTRIBUTABLE TO THE FOLLOWING
19 CO-INTERVENTIONS:

O©CoO~NOUITAWNER

20 SURGICAL RENAL ARTERY RECONSTRUCTION;

21 RENAL ANGIOPLASTY WITHOUT STENT PLACEMENT;
22 RENAL ANGIOPLASTY AND STENTING WITH BARE
23 METAL STENTS;

24 RENAL ANGIOPLASTY AND STENTING WITH

25 DRUG-ELUTING STENTS.
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ONE, NOT CONFIDENT, THROUGH FIVE, HIGHLY

CONFIDENT.

VOTING QUESTION NUMBER 4.

BASED ON THE EVIDENCE PRESENTED, SHOULD

MEDICARE NATIONAL COVERAGE OF ANY NON-MEDICAL
TREATMENTS FOR ATHEROSCLEROTIC RENAL ARTERY STENOSIS
BE LIMITED ONLY TO PATIENTS ENROLLED IN QUALIFIED
RESEARCH STUDIES?

ONE, STRONGLY AGREE, THROUGH FIVE,

STRONGLY DISAGREE.

FINAL DISCUSSION QUESTION NUMBER 1.

DISCUSS STRENGTHS AND WEAKNESSES OF THE

FOLLOWING ONGOING INTERNATIONAL TRIALS, ANY PROTOCOL
CHANGES, AND IN YOUR OPINION THE ANTICIPATED VALIDITY
OF THE DATA AND APPLICABILITY OF KEY HEALTH OUTCOMES
TO MEDICARE PATIENTS WITH TYPICAL COMORBIDITIES IN
COMMUNITY SETTINGS FOR STAR, RAVE, ASTRAL, NITER AND
CORAL.

FINAL DISCUSSION QUESTION NUMBER 2.

DISCUSS PRACTICAL ISSUES AND

MEDICAL/ INTERVENTIONAL ENHANCEMENTS FOR FUTURE
RANDOMIZED CONTROLLED TRIALS THAT MAY BE PLANNED OR
ARE NEARLY READY TO BEGIN. SPECIFIC ISSUES FOR
DISCUSSION ARE LISTED ON PAGE SIX OF THE PACKET.

DR. GARBER: NEXT WE WILL PROCEED TO THE
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PRESENTATION OF THE TECHNOLOGY ASSESSMENT BY ETHAN
BALK FROM THE INSTITUTE FOR CLINICAL RESEARCH AND
HEALTH POLICY STUDIES.

DR. BALK: MY NAME 1S ETHAN BALK. I"M AT

THE TUFTS NEW ENGLAND MEDICAL CENTER AT THE
EVIDENCE-BASED PRACTICE CENTER. WE CONDUCTED A
COMPARATIVE EFFECTIVENESS REPORT REVIEW OF MANAGEMENT
STRATEGIES FOR RENAL ARTERY STENOSIS AND RECENTLY
CONDUCTED AN UPDATE OF THAT REPORT FOR THIS MEETING.
JUST TO START WITH A LITTLE BACKGROUND,
ATHEROSCLEROTIC RENAL ARTERY STENOSIS CAN RESULT IN
REFRACTORY HYPERTENSION, CHRONIC KIDNEY DISEASE,
MORBIDITIES ASSOCIATED WITH THESE CONDITIONS, AND
THUS INCREASED MORTALITY. RENAL ARTERY STENOSIS
OCCURS IN ABOUT 30 PERCENT OF PATIENTS WITH CARDIAC
DISEASE AND UP TO 50 PERCENT OF THOSE HAVE DIFFUSE
ATHEROSCLEROTIC VASCULAR DISEASES.

THE GOALS OF THERAPY GENERALLY ARE

IMPROVEMENT IN THE UNCONTROLLED HYPERTENSION,
PRESERVATION OR SALVAGE OF THE KIDNEY FUNCTION,
IMPROVEMENT IN SYMPTOMS RELATED TO THE HYPERTENSION
AND KIDNEY FUNCTION, AND ALSO IMPROVEMENT IN THE
QUALITY OF LIFE.

AGGRESSIVE MEDICAL THERAPY 1S WHAT 1S AT

LEAST AMONG MANY CIRCLES CONSIDERED TO BE THE
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APPROPRIATE MEDICAL APPROACH. IT CONSISTS OF A
COMBINATION OF ANTIHYPERTENSIVE MEDICATION;
LIPID-LOWERING AGENTS, PRIMARILY STATINS; AND
ANTIPLATELET AGENTS, TO DECREASE THE RISK ASSOCIATED
WITH ATHEROSCLEROTIC RENAL ARTERY STENOSIS. PATIENTS
TREATED WITH MEDICAL THERAPY ALONE, HOWEVER, MAY BE
AT RISK FOR DETERIORATION OF KIDNEY DISEASE,
WORSENING MORBIDITY AND MORTALITY BECAUSE THE
ATHEROSCLEROTIC PROCESS IS CONTINUING.

AN ALTERNATIVE IS REVASCULARIZATION. WHAT

IS MOST COMMONLY USED CURRENTLY FOR THIS IS
ANGIOPLASTY WITH STENT PLACEMENT. THE
REVASCULARIZATION AT LEAST IN THEORY CAN HALT OR
REVERSE THE PROGRESSION OF THE RENAL ARTERY STENOSIS
BUT CARRIES SUBSTANTIAL RISKS OF MORBIDITY,
MORTALITY, AND IT"S NOT CLEAR THAT IT AFFECTS THE
UNDERLYING KIDNEY DISEASE.

SO AGAIN, THE CURRENT MEDICAL THERAPY

GENERALLY CONSISTS OF COMBINATIONS OF BLOOD PRESSURE
MEDICATIONS, AGAIN CURRENTLY MOSTLY ACE INHIBITORS,
ANGIOTENSIN RECEPTOR BLOCKERS, AND ALSO CALCIUM
CHANNEL BLOCKERS AND BETA BLOCKERS. STATINS AND
ANTIPLATELET AGENTS ARE ALSO USED.

AS | MENTIONED, ANGIOPLASTY WITH STENT

PLACEMENT IS THE MOST COMMONLY USED REVASCULARIZATION
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PROCEDURE NOW. ANGIOPLASTY ALONE 1S RELATIVELY
INFREQUENT. HOWEVER, I1T"S NOTABLE THAT AT LEAST TO
THE BEST OF OUR KNOWLEDGE, THERE 1S NO MARKETED STENT
THAT IS CURRENTLY FDA-APPROVED FOR RENAL ARTERY
STENOSIS. THERE ARE FDA-APPROVED STENTS BUT THEY"RE
NOT MARKETED. OPEN SURGICAL BYPASS IS GENERALLY
RESERVED FOR PATIENTS WITH COMPLICATED DISEASE,
PARTICULARLY THOSE WITH CONCURRENT AORTIC DISEASE OR
ANEURYSMS OR OTHER MIXED DISEASES.

THERE ARE NO PUBLISHED TRIALS THAT

DIRECTLY COMPARE THESE TWO APPROACHES, AGGRESSIVE
MEDICAL THERAPY AND ANGIOPLASTY WITH STENT. THERE
ARE SOME ONGOING PUBLISHED TRIALS, AS WAS NOTED IN
THE DISCUSSION QUESTIONS.

SO, WE WERE ASKED TO FIND THE EVIDENCE TO

ANSWER THREE PRIMARY QUESTIONS. THE FIRST ONE WAS,
FOR PATIENTS WITH ATHEROSCLEROTIC RENAL ARTERY
STENOSIS, WHAT 1S THE EVIDENCE ON THE EFFECTS OF
AGGRESSIVE MEDICAL THERAPY VERSUS ANGIOPLASTY WITH
STENT PLACEMENT ON LONG-TERM CLINICAL OUTCOMES? AND
WE DEFINED THAT WITH A GROUP OF DOMAIN EXPERTS AS
BEING AT LEAST SIX MONTHS. WE ALSO LOOKED AT ADVERSE
EVENTS.

THE SECOND AND THIRD QUESTIONS ARE

BRIEFLY, WHAT CLINICAL, IMAGING, LABORATORY AND
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ANATOMIC CHARACTERISTICS ARE ASSOCIATED WITH IMPROVED
OR WORSE OUTCOMES AFTER TREATMENT WITH THE VARIOUS
INTERVENTIONS, AND WHAT ADJUNCT INTERVENTIONS ARE
ASSOCIATED WITH IMPROVED OR WORSE OUTCOMES AFTER
RENAL ARTERY ANGIOPLASTY WITH STENT PLACEMENT?

SO WE PERFORMED A SEARCH OF THE

LITERATURE, PRIMARILY IN MEDLINE. WE UPDATED THE
SEARCH IN APRIL OF 2007 AND LOOKED ONLY AT ENGLISH
LANGUAGE ARTICLES. THE POPULATION OF INTEREST WAS
ADULTS WITH ATHEROSCLEROTIC RENAL ARTERY STENOSIS.

WE EXCLUDED STUDIES OF RENAL ARTERY STENOSIS IN THE
SETTING OF KIDNEY TRANSPLANTS, RENAL ARTERY ANEURYSMS
REQUIRING REPAIR, AORTIC DISEASE REQUIRING REPAIR,
STUDIES WHERE MORE THAN 20 PERCENT OF THE PATIENTS
HAD A PREVIOUS REVASCULARIZATION PROCEDURE, AND
STUDIES WHERE MORE THAN 20 PERCENT OF THE PATIENTS
HAD OTHER CAUSES OR RENAL ARTERY STENOSIS, PRIMARILY
FIBROMUSCULAR DYSPLASIA.

THE INTERVENTIONS OF INTEREST. AS 1

NOTED, THE PRIMARY ONES WERE A COMBINATION OF MEDICAL
TREATMENTS, ANTIHYPERTENSIVE, ANTIHYPERLIPIDEMIA,
ANTIPLATELET DRUGS, COMPARED TO ANGIOPLASTY WITH
STENT PLACEMENT .

KNOWING THAT THE EVIDENCE ON THIS WAS

GOING TO BE SOMEWHAT LIMITED, WE BROUGHT IN THE
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INTERVENTION OF INTEREST TO ANY MEDICAL TREATMENT
USED FOR RENAL ARTERY STENOSIS, ANGIOPLASTY WITHOUT
STENT PLACEMENT AND ALSO OPEN SURGICAL
REVASCULARIZATION. WE ALSO LOOKED AT NATURAL HISTORY
STUDIES, MEANING STUDIES WHERE THEY JUST FOLLOWED
PATIENTS WITH THE DISEASE WITHOUT A SPECIFIC
PROTOCOL, OR STUDIES WHERE THEY DIDN®T DESCRIBE AT
ALL WHAT MEDICATIONS WERE BEING USED. HOWEVER, 1M
NOT GOING TO DISCUSS THOSE STUDIES HERE.

THE OUTCOMES OF INTEREST WERE PRIMARILY

LONG-TERM CLINICAL OUTCOMES, DEFINED AS AT LEAST SIX
MONTHS AFTER THE INTERVENTION WAS STARTED OR THE
ANGIOPLASTY WAS PERFORMED, AND ADVERSE EVENTS.
SPECIFICALLY THESE INCLUDED MORTALITY, KIDNEY
FUNCTION, BLOOD PRESSURE CONTROL, CARDIOVASCULAR
EVENTS WHICH 1"M NOT GOING TO DESCRIBE IN MUCH DETAIL
BECAUSE THE EVIDENCE WAS FAIRLY SPOTTY, QUALITY OF
LIFE, RESTENOSIS AFTER ANGIOPLASTY WITH STENT
PLACEMENT, WHICH AGAIN, 1"M NOT GOING TO PRESENT
HERE, AND ADVERSE EVENTS.

WE USED DIFFERENT ELIGIBILITY CRITERIA FOR

DIFFERENT TYPES OF STUDIES BASED ON THE LIKELY IMPACT
OF THOSE STUDIES ON OUR CONCLUSIONS, AND ALSO BASED
ON THE QUANTITY OF EVIDENCE THAT WE EXPECTED TO FIND.
SO FOR COMPARATIVE STUDIES, THOSE THAT COMPARE
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MEDICAL THERAPY TO REVASCULARIZATION, THOSE WERE OF
PRIMARY INTEREST SO WE INCLUDED ANY OF THOSE STUDIES,
PROSPECTIVE, RETROSPECTIVE, RANDOMIZED,
NONRANDOMIZED, THEY HAD TO HAVE AT LEAST TEN
PATIENTS, AND THEY COULD HAVE BEEN DONE AT ANY TIME
IN THE PAST. THE REST OF THE STUDIES WERE COHORT
STUDIES, PRE-POST STUDIES WHERE IT LOOKED AT ONLY A
SINGLE GROUP OF PATIENTS RECEIVING A SINGLE
INTERVENTION WITHOUT A DIRECT COMPARISON. FOR

10 MEDICINE, COHORTS OF MEDICINE INTERVENTION, WE

11 INCLUDED PROSPECTIVE STUDIES WITH AT LEAST TEN

12 PATIENTS.

13 FOR ANGIOPLASTY AND STENT COHORTS, WE

14  QUICKLY FOUND THAT THERE WERE A REASONABLE NUMBER OF
15 THESE STUDIES, SO WE LIMITED THESE TO PROSPECTIVE

16 STUDIES WITH AT LEAST 30 PEOPLE. WE ALSO LIMITED

17  THESE AND OTHER SURGICAL STUDIES TO THOSE STUDIES

18 PERFORMED AFTER 1993. THIS DATE WAS CHOSEN BECAUSE
19  THAT WAS ABOUT WHEN JNC-5 CAME OUT, WHICH ADVOCATED A
20 STRICTER CONTROL OF BLOOD PRESSURE. IT WAS ALSO

21  ABOUT THE SAME TIME THAT ACE INHIBITORS STARTED TO BE
22  COMMONLY USED. SO IT"S A TIME FRAME THAT®S MOST

23 RELEVANT TO CURRENT PRACTICE.

24  AND THEN THE SURGICAL COHORTS. WE

25 INCLUDED ANY PROSPECTIVE STUDIES THAT WERE DONE

O©CoO~NOUITAWNER
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RECENTLY. FOR THE RETROSPECTIVE STUDIES, BECAUSE
THERE WERE A LARGE NUMBER OF SMALL STUDIES THAT WERE
HARD TO INTERPRET, WE LIMITED THOSE TO THE LARGER
RETROSPECTIVE STUDIES.

FOR THE PURPOSE OF UNDERSTANDING THE

EVIDENCE, WE CREATED THESE TIERS OF EVIDENCE, WHICH
WERE USED TO HELP US DESCRIBE THE RELEVANCE OF THE
STUDIES TO THE PRIMARY QUESTIONS OF INTEREST. SO THE
TIER I STUDIES WOULD BE RANDOMIZED CONTROLLED TRIALS
THAT SPECIFICALLY COMPARE STENT TO AGGRESSIVE MEDICAL
THERAPY. TIER 11 STUDIES WERE OTHER RANDOMIZED
TRIALS THAT COMPARED ANGIOPLASTY WITH OR WITHOUT
STENT TO ANY MEDICAL INTERVENTION THAT HAD AT LEAST A
SIX-MONTH FOLLOW-UP SINCE THOSE WERE OUR OUTCOMES OF
INTEREST, FOR SIX MONTHS.

THE TIER 111 EVIDENCE FOR OTHER

COMPARATIVE STUDIES HAD TO BE A DIRECT COMPARISON,
BUT COULD BE ANY INVASIVE INTERVENTION, INCLUDING
SURGERY, VERSUS MEDICAL, AND WE DIDN®"T HAVE THE TIME
RESTRICTION OR FOLLOW-UP RESTRICTION. AND THEN TIER
IV EVIDENCE WERE THE COHORT STUDIES, AGAIN, THAT DID
NOT MAKE A DIRECT COMPARISON.

WE GRADED THESE STUDIES FOR METHODOLOGICAL

QUALITY. THIS 1S SOMETHING THAT WE COMMONLY DO AND
WE HAVE MANY YEARS OF EXPERIENCE DOING. WE FIND THAT
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IT 1S VERY USEFUL TO UNDERSTANDING WHAT THE OVERALL
EVIDENCE FINDS AND WE FIND THAT ALSO, WE"RE ABLE TO
CONSISTENTLY GRADE STUDIES ACROSS DIFFERENT TOPICS
AND DOMAINS. SO WE USED THE THREE-TIER SCALE, GOOD,
FAIR AND POOR.

GOOD QUALITY STUDIES ARE THOSE THAT ADHERE

TO COMMONLY HELD CONCEPTS OF HIGH QUALITY. IN THIS
CASE THEY HAD TO BE RANDOMIZED TRIALS THAT WERE WELL
DESCRIBED, GOOD REPORTING, NO OBVIOUS ERRORS,
APPROPRIATE METHODOLOGY WAS USED, AND A SMALL
WITHDRAWAL RATE. FAIR QUALITY STUDIES WERE POSSIBLY
SUSCEPTIBLE TO SOME BIAS BUT THE PROBLEMS WERE NOT
SUFFICIENT TO INVALIDATE THE RESULTS. THERE WERE
SOME DEFICIENCIES IN THESE STUDIES. POOR QUALITY
STUDIES, THERE WERE SUBSTANTIAL PROBLEMS THAT MADE US
THINK THERE WAS SIGNIFICANT BIAS OR SIGNIFICANT BIAS
COULDN*®T BE RULED OUT; THESE INCLUDED SERIOUS
METHODOLOGICAL ERRORS, LARGE AMOUNTS OF MISSING
INFORMATION AND DISCREPANCIES IN REPORTING.
SIMILARLY, WE ALSO WEIGHTED THE

APPLICABILITY OF THE STUDIES. THIS RELATED PRIMARILY
TO THE STUDY POPULATION AND ONLY INDIRECTLY TO THE
RELEVANCE OF THE OVERALL TOPIC OF THE OVERALL STUDY
TO CURRENT MEDICAL PRACTICE, WHICH WAS CAPTURED IN
THE TIERS OF EVIDENCE. SO WE RATED THE STUDIES AS
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HIGH APPLICABILITY, MODERATE APPLICABILITY, AND LOW
APPLICABILITY.

BRIEFLY, HIGH APPLICABLE STUDIES ARE THOSE

THAT ARE REPRESENTATIVE OF TARGET POPULATION, IN THIS
CASE THEY HAD A RANGE OF STENOSIS THAT VARIED AND THE
AVERAGE PATIENT WAS BROADLY SIMILAR TO THE TYPICAL
PATIENT WHO IS RECEIVING THERAPY FOR RENAL ARTERY
STENOSIS, AND THESE HAD TO HAVE AT LEAST 30 PATIENTS.
MODERATE APPLICABLE STUDIES INCLUDED A RELEVANT
SUBGROUP. LOW APPLICABLE STUDIES HAD A NARROW
SUBGROUP WITH LIMITED APPLICABILITY OR THEY WERE
FAIRLY OLD STUDIES, BEFORE JNC-5.

WE ALSO EVALUATED THE STRENGTH OF THE

EVIDENCE TO HELP US DRAW CONCLUSIONS ABOUT THE
EVIDENCE. WE GRADED THE EVIDENCE AS EITHER -- ONE
THING TO NOTE ABOUT THIS 1S THAT ALL OF THESE RATING
SYSTEMS ARE SOMEWHAT SUBJECTIVE, BUT THERE®"S PROBABLY
MORE SUBJECTIVITY TO THIS. WE DID USE OUR OWN BEST
UNDERSTANDING OF IT AND ALSO CONSULTED WITH VARIOUS
DOMAINS AND OTHER METHODOLOGICAL EXPERTS, GOT A FAIR
AMOUNT OF INPUT TO HELP US COME TO THESE CONCLUSIONS.
SO ROBUST EVIDENCE WOULD BE WHEN THERE®"S A

HIGH LEVEL OF ASSURANCE IN THE VALIDITY OF THE
RESULTS BASED ON THE QUALITY OF THE STUDIES, THE
APPLICABILITY, THE EFFECT SIZE AND THE CONSISTENCY.
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THERE WOULD HAVE HAD TO HAVE BEEN AT LEAST TWO HIGH
QUALITY STUDIES WITH LONG-TERM FOLLOW-UP AND NO
IMPORTANT DISAGREEMENT ACROSS THE STUDIES.

ACCEPTABLE STUDIES, ACCEPTABLE STRENGTH OF

EVIDENCE WAS WHEN THERE WAS GOOD TO MODERATE LEVEL OF
ASSURANCE IN THE VALIDITY OF THE RESULTS, LITTLE
DISAGREEMENT.

WEAK EVIDENCE, THERE WAS LOW LEVEL OF

ASSURANCE OF THE VALIDITY OF THE RESULTS. THESE WERE
BASED ON STUDIES OF MODERATE TO POOR QUALITY, LIMITED
APPLICABILITY.

AND THEN THERE WAS A CATEGORY OF

INCONSISTENT EVIDENCE, WHEN THERE WAS DISAGREEMENT
EITHER WITHIN OR ACROSS STUDIES.

SO AS FAR AS HOW WE SYNTHESIZED THE DATA,

WE WENT INTO THIS THINKING THAT WE MIGHT BE ABLE TO
DO META-ANALYTIC TECHNIQUES, MATHEMATICAL TECHNIQUES
TO DEFINE THE DATA, BUT WE QUICKLY FOUND THAT THE
RANDOMIZED TRIAL DATA WAS TOO SPARSE TO DO THIS IN A
MEANINGFUL WAY. THE COHORT STUDIES TENDED TO BE TOO
HETEROGENEOUS IN TERMS OF THE POPULATION, SPECIFIC
INTERVENTIONS, THE FOLLOW-UP TIMES, THE OUTCOME
DEFINITIONS. SO GIVEN THE STATE OF THE EVIDENCE, WE
CONCLUDED THAT A META-ANALYSIS WOULD NOT HAVE
IMPROVED MEANINGFUL COMPARISONS ACROSS THE
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INTERVENTIONS.

SO, THESE ARE THE AVAILABLE STUDIES. WE

SCREENED THROUGH A BIT MORE THAN 2,300 CITATIONS IN
MEDLINE AND FOUND 68 UNIQUE STUDIES. AS 1 SAID, WE
GROUPED THESE BASED ON THE EVIDENCE TIER AND THAT"S
HOW THIS TABLE WAS SET UP. MOST IMPORTANTLY, FOR
TIER 1 EVIDENCE DIRECTLY COMPARING STENT TO TRIPLE
THERAPY, AGGRESSIVE THERAPY, AS YOU KNOW, THERE ARE
NO STUDIES.

FOR TIER 11 EVIDENCE, RANDOMIZED TRIALS OF
ANGIOPLASTY VERSUS ANY MEDICAL THERAPY WITH AT LEAST
SIX-MONTH FOLLOW-UP, THERE WERE ONLY TWO TRIALS, WITH
ONLY A HUNDRED PATIENTS.

AND FOR THE TIER 111 EVIDENCE WE HAD NINE

STUDIES, AND THEN FOR THE TIER 1V STUDIES OF THE
DIFFERENT INTERVENTIONS, THE COHORT STUDIES, WE NOTE
THERE WERE VERY FEW STUDIES OF MEDICAL TREATMENTS,
SURGERY, AND THERE WERE 28 STENT STUDIES THAT WE
LOOKED AT. SO OVERALL THE QUALITY WAS FAIR TO POOR,
ABOUT HALF AND HALF, AND MOST OF THE STUDIES WERE OF
MODERATE TO LOW APPLICABILITY.

SO LET ME START WITH THE TIER 11 TRIALS.

THERE WERE TWO OF THESE, THE SCOTTISH-NEWCASTLE TRIAL
WRITTEN UP BY WEBSTER AND COLLEAGUES, AND THE EMMA
TRIAL BY PLOUIN AND COLLEAGUES, BOTH PUBLISHED IN
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1998. THEY BOTH INCLUDED PATIENTS WITH RESISTANT
HYPERTENSION. THE EMMA TRIAL USED A SLIGHTLY HIGHER
THRESHOLD FOR RENAL ARTERY STENOSIS, SLIGHTLY MORE
SEVERE DISEASE. HOWEVER, THEY RESTRICTED THE
POPULATIONS TO THOSE WITHOUT SEVERE CHRONIC KIDNEY
DISEASE. THE EMMA STUDY RESTRICTED THE POPULATION TO
THOSE WITH UNILATERAL DISEASE AND THE WEBSTER TRIAL
INCLUDED ABOUT HALF THE PATIENTS, HALF THE PATIENTS
WITH BILATERAL DISEASE AND HALF WITH UNILATERAL
DISEASE.

BOTH OF THE TRIALS WERE SMALL, EACH HAD

ABOUT 25 PATIENTS WHO RECEIVED ANGIOPLASTY AND ABOUT
25 OR 30 PATIENTS WHO RECEIVED MEDICAL THERAPY.
NOTABLY IN THE WEBSTER TRIAL, FIVE OF THE 25 PATIENTS
AFTER SIX MONTHS WENT ON TO HAVE EITHER NEPHRECTOMY
OR OTHER SURGICAL BYPASS, AND FIVE OF THE PATIENTS
WHO WERE ASSIGNED TO MEDICAL THERAPY AFTER SIX MONTHS
SUBSEQUENTLY HAD ANGIOPLASTY. IT"S ALSO NOTABLE THAT
ALMOST NONE OF THE PATIENTS RECEIVED STENTS.

FOR THE MEDICATIONS, THE WEBSTER TRIAL --

BOTH STUDIES USED A VARIETY OF MEDICATIONS. THE
WEBSTER TRIAL DID NOT USE ANY ACE INHIBITORS AND ONLY
SOME OF THE PATIENTS IN THE EMMA TRIAL USED
ENALAPRIL.

BOTH HAD A PRIMARY ENDPOINT AT SIX MONTHS.
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THE WEBSTER STUDY ALSO FOLLOWED PATIENTS FOR UP TO 54
MONTHS AFTER THE RANDOMIZATION PERIOD WAS OVER AND
AGAIN AFTER THERE WAS SOME CROSSOVER.

BOTH OF THE STUDIES WERE RATED TO BE FAIR

QUALITY AND ONE WAS OF MODERATE APPLICABILITY, ONE
LOW APPLICABILITY, PRIMARILY BECAUSE THEY EXCLUDED
PATIENTS WITH BILATERAL DISEASE.

SO TO REITERATE, THESE STUDIES HAD LIMITED

RELEVANCE TO CURRENT PRACTICE BECAUSE VERY FEW OF THE
PATIENTS WERE ON ACE INHIBITORS. STATINS AND
ANTIPLATELET DRUGS WERE NOT IN THE PROTOCOLS.
ESSENTIALLY NONE OF THE PATIENTS WHO HAD ANGIOPLASTY
ALSO HAD STENT. THE SAMPLE SIZES WERE VERY SMALL,
ONLY ABOUT 50 PATIENTS EACH. THESE WERE NOT POWERED
FOR ANY CLINICAL EVENT, AS I WILL POINT OUT LATER
AGAIN, AND A SUBSTANTIAL NUMBER CROSSED OVER TO
EITHER ANGIOPLASTY OR BYPASS. AND IT WAS, EVEN
THOUGH 1T MET OUR CRITERIA, THERE WAS NO SHORT-TERM
FOLLOW-UP, ONLY A SIX-MONTH FOLLOW-UP FOR THE PRIMARY
OUTCOME..

THE TIER 111 STUDIES, THE OTHER

COMPARATIVE STUDIES, NONE OF THEM USED STENTS AND
NONE OF THEM HAD AGGRESSIVE MEDICAL THERAPY, MEANING
TRIPLE THERAPY. THE DRASTIC STUDY, WHICH 1S ANOTHER
RANDOMIZED TRIAL WHICH IS OFTEN LUMPED, OR IT"S NOT
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LUMPED, BUT IT"S OFTEN GROUPED WITH THE OTHER TWO
TRIALS, AND IF YOU"RE FAMILIAR WITH THE COCHRANE
REVIEW ON THIS TOPIC, THEY INCLUDED ALL THREE TRIALS.
SO THE DRASTIC STUDY WAS A TRIAL OF ANGIOPLASTY
VERSUS AMLODIPINE OR ENALAPRIL, BUT IMPORTANTLY AT
THREE MONTHS, HALF OF THE PEOPLE IN THE DRUG ARM
RECEIVED ANGIOPLASTY. THERE WERE EIGHT OTHER STUDIES
OF VARIOUS TYPES. MOST OF THE STUDIES WERE OF POOR
QUALITY, MOST OF THEM WERE CONSIDERED TO BE OF LOW
APPLICABILITY.

FOR THE TIER 1V STUDIES, THE COHORT

STUDIES OF MEDICINE, THERE WERE FOUR PROSPECTIVE
STUDIES, THESE WERE LIMITED TO PROSPECTIVE STUDIES,
WITH ONLY 83 PATIENTS IN TOTAL. THESE WERE A VARIETY
OF MEDICAL REGIMENS BUT AT LEAST MOSTLY INCLUDING ACE
INHIBITORS. THESE WERE GENERALLY OF POOR QUALITY AND
LOW APPLICABILITY. THERE WERE ALSO THREE OTHER
STUDIES THAT ONLY PROVIDED DATA ON ADVERSE EVENTS.
WITH THE ANGIOPLASTY AND STENT COHORTS, WE

FOUND 28 STUDIES. AGAIN, THESE WERE LIMITED TO
PROSPECTIVE STUDIES WITH AT LEAST 30 PATIENTS WHO HAD
THEIR INTERVENTIONS AFTER STARTING IN 1993. THERE
WERE ALMOST 4,000 PATIENTS WITH A WIDE RANGE OF
FOLLOW-UP TIMES AND HALF FAIR, HALF POOR QUALITY.

AND MOSTLY, OR ABOUT HALF OF THE STUDIES HAD MODERATE
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APPLICABILITY, SOME WITH HIGH APPLICABILITY.

AND THE SURGICAL BYPASS COHORTS, THERE

WERE FOUR OF THEM THAT MET CRITERIA. THEY ALL WERE
RETROSPECTIVE, AND AGAIN THESE HAD AT LEAST A HUNDRED
PATIENTS, WHERE MOST OF THE PATIENTS HAD THE
PROCEDURE DONE SINCE 1993. THERE WERE NO ELIGIBLE
PROSPECTIVE STUDIES. THERE WERE ALMOST A THOUSAND
PATIENTS WITH UP TO 17 YEARS FOLLOW-UP. ALL OF THESE
WERE OF POOR QUALITY AND LOW APPLICABILITY.

SO MOVING ON TO THE RESULTS OF OUR

FINDINGS, THE STUDIES OF MORTALITY, FOR THE TIER 11
STUDIES, ONLY THE WEBSTER STUDY REPORTED ON
MORTALITY. THEY COMBINED THEIR DATA FROM UNILATERAL
AND BILATERAL GROUPS, AND LOOKED OVER THE 42 MONTHS.
THE SURVIVAL CURVES WERE NEARLY IDENTICAL BETWEEN THE
TWO INTERVENTIONS. HOWEVER, IMPORTANTLY, WITH ONLY
50 PEOPLE TOTAL, IT WAS CLEARLY UNDERPOWERED TO
DETECT ANY DIFFERENCES IN MORTALITY.

AMONG THE OTHER COMPARATIVE STUDIES, FOUR

OF THE FIVE STUDIES FOUND NO DIFFERENCE IN MORTALITY.
AGAIN, THEY WERE ALL SMALL AND UNDERPOWERED. THERE
WAS ONE RETROSPECTIVE STUDY THAT DID FIND A
DIFFERENCE WITH HIGHER MORTALITY IN THE MEDICAL
TREATMENT ARM, BUT IT"S IMPORTANT TO NOTE THAT IT WAS
A RETROSPECTIVE STUDY AND THERE WERE MANY PATIENTS IN
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THE MEDICAL ARM WHO DID NOT RECEIVE SURGERY BECAUSE
THEIR COMORBIDITIES WERE SO SEVERE, THEY WERE
CONSIDERED HIGH SURGICAL RISK.

AND THEN WITH THE INDIRECT COMPARISONS

BETWEEN THE COHORT STUDIES, THERE WAS A WIDE ARRAY OF
DATA AND WE BASED, SIMPLY OUR SUMMARY WAS THAT, OR
OUR CONCLUSION WAS THAT WE COULDN®T FIND ANY
DIFFERENCES IN MORTALITY ACROSS THE STUDIES IN THE
INTERVENTIONS.

SO MOVING ON TO KIDNEY FUNCTION, AGAIN

THIS IS GOING BACK TO THE TIER Il STUDIES, THE
RANDOMIZED TRIALS, BOTH OF THEM FOUND NO SIGNIFICANT
DIFFERENCE IN KIDNEY FUNCTION. THE CHANGES IN KIDNEY
FUNCTION WERE RELATIVELY SMALL, BUT WITHIN THIS
DEGREE OF NONSIGNIFICANCE WERE INSIGNIFICANT, OR
INCONSISTENT.

SO ON THE LEFT HERE 1S THE WEBSTER STUDY

THAT REPORTED CHANGE IN SERUM CREATININE. ON THE
RIGHT IS THE PLOUIN, THE EMMA STUDY THAT REPORTED
CHANGE IN CREATININE CLEARLY. WE ATTEMPTED TO PUT
THIS ON ABOUT THE SAME SCALE, BUT IT"S DIFFICULT TO
DO. SO THE BLUE AND THE GREEN ARE ANGIOPLASTY, THE
RED AND THE PINK -- I*M SORRY. THE BLUE AND THE
GREEN ARE MEDICATION, THE RED AND THE PINK ARE
ANGIOPLASTY. SIX-MONTH DATA AND FINAL DATA UP TO 54
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MONTHS FOR WEBSTER. AND SO AGAIN, NONSIGNIFICANT,
BUT WITHIN THAT, SOMETIMES MEDICATION PATIENTS GOT
WORSE, HAD THEIR KIDNEY FUNCTION WORSEN MORE ON
MEDICATION THAN WITH ANGIOPLASTY, BUT SOMETIMES THE
CREATININE GOT WORSE ON ANGIOPLASTY. THE WEBSTER
STUDY DID REPORT ON END-STAGE RENAL DISEASE
DEVELOPMENT AND FOUND SIMILAR RATES OF EVENTS, ABOUT
EIGHT AND SEVEN PERCENT, COMBINING BILATERAL AND
UNILATERAL ARMS.

AMONG THE TIER 111, THE OTHER COMPARATIVE

STUDIES, THERE WERE INCONSISTENT FINDINGS ABOUT
KIDNEY FUNCTION, OR THE STUDIES FOUND THAT
ANGIOPLASTY WAS BETTER THAN MEDICAL THERAPY. ONE OF
THE STUDIES FOUND THAT THE MEDICAL THERAPY WAS BETTER
THAN ANGIOPLASTY OR SURGERY, AND THREE OF THE STUDIES
FOUND NO DIFFERENCE IN KIDNEY FUNCTION. ONLY ONE OF
THE EIGHT COMPARATIVE STUDIES FOUND THAT KIDNEY
FUNCTION ON AVERAGE IMPROVED FROM BASELINE AFTER
ANGIOPLASTY OR SURGERY, IN CONTRAST TO THE MEDICAL
ARM.

AMONG THE TIER IV STUDIES FOR KIDNEY

FUNCTION, TWO OF THE MEDICATION STUDIES, EITHER
MULTIDRUG OR ENALAPRIL, FOUND THAT SERUM CREATININE
ON AVERAGE ROSE .1 TO .3 MILLIGRAMS PER DECILITER,
AND GFR DECREASED BY A SMALL AMOUNT, FOUR MILLIMETERS



00036

O©CoO~NOUITAWNER

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25

PER MINUTE, ABOUT SIX PERCENT.

22 OF THE STENT COHORTS FOUND ON AVERAGE

THAT SERUM CREATININE DROPPED A SMALL AMOUNT, .1, BUT
THERE WAS A WIDE RANGE IN CHANGE IN SERUM CREATININE
FROM A DECREASE OF 1.1 TO AN INCREASE OF .2
MILLIGRAMS PER DECILITER ON AVERAGE. GFR ON AVERAGE
WENT UP BY A SMALL AMOUNT, WITH A FAIRLY NARROW RANGE
OF CHANGE. HOWEVER, THEY FOUND THAT WITHIN STUDIES,
EIGHT TO 51 PERCENT OF THE PATIENTS IMPROVED THEIR
KIDNEY FUNCTION.

THERE WERE THREE OF THE SURGICAL STUDIES

REPORTING ON KIDNEY FUNCTION. ONE FOUND THAT 74
PERCENT OF THE PATIENTS WERE FREE OF CHRONIC KIDNEY
DISEASE AT FIVE YEARS. ONE FOUND THAT GFR ON AVERAGE
ROSE BY SEVEN MILLILITERS PER MINUTE, BUT THAT 17
PERCENT OF THE PATIENTS DEVELOPED END-STAGE RENAL
DISEASE. AND A THIRD STUDY FOUND THAT 72 PERCENT OF
THE PATIENTS EITHER HAD IMPROVED OR UNCHANGED KIDNEY
FUNCTION, BUT AGAIN, 17 PERCENT DEVELOPED KIDNEY
FAILURE.

MOVING ON TO BLOOD PRESSURE, GOING BACK TO

THE TIER 11 RANDOMIZED TRIALS, AGAIN, FEW OF THESE
STUDIES LOOKED AT ACE INHIBITORS. THE FINDINGS WERE
INCONSISTENT. WEBSTER FOUND THAT -- SO I*VE GOT
SYSTOLIC PRESSURE HERE, DIASTOLIC PRESSURE HERE,
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UNILATERAL DISEASE TO THE LEFT, BILATERAL DISEASE ON
THE RIGHT, AND WEBSTER 1S HERE. SO WEBSTER 1S HERE,
EMMA 1S HERE, THIS IS THE LONG-TERM FOLLOW-UP FOR
WEBSTER AND FOR BILATERAL, BOTH OF THESE ARE WEBSTER
AT SIX MONTHS AND FINAL.

SO AT SIX MONTHS FOR BOTH STUDIES, THERE

WERE NO SIGNIFICANT CHANGES. AGAIN THESE ARE PRIMARY
ENDPOINTS, WHETHER UNILATERAL OR BILATERAL DISEASE.
BUT, THERE WAS A FINDING THAT ANGIOPLASTY WAS
SIGNIFICANTLY BETTER FOR BILATERAL DISEASE AT THE
FINAL TIME BETWEEN THREE AND FOUR TO 54 MONTHS, BUT
AGAIN, THERE WAS SOME CROSSOVER AT SIX MONTHS.

THE PLOUIN STUDY ALSO DID FIND A BENEFIT

IN DIASTOLIC BLOOD PRESSURE BUT NOT SYSTOLIC BLOOD
PRESSURE AFTER AN ANGIOPLASTY, AND THIS WAS IN THE
UNILATERAL GROUP OF PATIENTS.

AMONG THE TIER 111 STUDIES, THE OTHER

COMPARATIVE STUDIES, THERE WERE EIGHT STUDIES. MOST
FOUND NO DIFFERENCE IN BLOOD PRESSURE BETWEEN THE
DIFFERENT INTERVENTIONS. SIX OF THE STUDIES FOUND NO
SIGNIFICANT DIFFERENCE. THERE WAS A MIX OF WHETHER
THE INVASIVE OR THE DRUG THERAPIES WERE BETTER WITHIN
THAT CONSTRAINT. TWO OF THE STUDIES DID FIND THAT
ANGIOPLASTY RESULTED IN SIGNIFICANTLY BETTER BLOOD
PRESSURE RESULTS THAN MEDICAL THERAPY.
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AMONG THE COHORT STUDIES, THE FOUR

MEDICATION STUDIES, ALL FOUND THAT ON AVERAGE
PATIENTS DID DO WELL, MEDICATION WAS EFFECTIVE AT
LOWERING BLOOD PRESSURE.

AMONG THE STENT STUDIES, THERE WERE 27.

IN GENERAL, AGAIN, THEY FOUND THE DECREASE IN BLOOD
PRESSURE. WITHIN STUDIES, 18 PERCENT OF PATIENTS HAD
CURE OF HYPERTENSION, MEANING THAT THEY NO LONGER
REQUIRED MEDICATION TO CONTROL THEIR BLOOD PRESSURE,
AND WITHIN STUDIES, 35 TO 79 PERCENT OF PATIENTS HAD
IMPROVEMENT IN THEIR BLOOD PRESSURE.

AMONG TWO SURGICAL STUDIES, ONE OF THE

STUDIES FOUND A LARGE DECREASE IN BLOOD PRESSURE, 53
OVER 23 MILLIMETERS OF MERCURY, 68 PERCENT OF THE
PATIENTS AT THREE YEARS AND 59 PERCENT OF THE
PATIENTS AT FIVE YEARS HAD EITHER CURE OR IMPROVEMENT
IN THEIR HYPERTENSION. AND IN THE OTHER STUDY, 12
PERCENT OF THE PATIENTS HAD CURE IN THE HYPERTENSION,
AND AT EIGHT WEEKS, 73 PERCENT HAD SOME IMPROVEMENT
IN THEIR HYPERTENSION.

ONE STUDY, THE DRASTIC STUDY RECENTLY

REPORTED ON QUALITY OF LIFE. THEY LOOKED AT ONLY THE
COMPARISON OF ANGIOPLASTY ALONE AND MEDICATION ALONE,
SO THE PATIENTS WHO SWITCHED OVER AT THREE MONTHS
WERE DROPPED FROM THIS EVALUATION. SO THEY FOUND
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THAT FOR PHYSICAL SYMPTOMS ASSOCIATED WITH
HYPERTENSION, THERE WAS A DECREASED NUMBER OF
COMPLAINTS, A LARGER DECREASE IN THE NUMBER OF
COMPLAINTS AFTER ANGIOPLASTY, BUT THIS WAS NOT A
SIGNIFICANT FINDING.

THE OVERALL SF-36 AND EUROQOL WAS NO

DIFFERENT AFTER THE TWO INTERVENTIONS, BUT FOR THE
SOCIAL FUNCTIONING PORTION OF SF-36, THEY FOUND
INCONSISTENT RESULTS AT THREE VERSUS 12 MONTHS.
BASICALLY THERE WAS A FLIP IN WHICH WAS -- BOTH AT
THREE AND 12 MONTHS THERE WAS STATISTICALLY
SIGNIFICANT FINDINGS, BUT THERE WAS A SWITCH AS FAR
AS WHICH INTERVENTION WAS BETTER.

FOR ADVERSE EVENTS, LOOKING AT ALL THE

STUDIES TOGETHER, NONE OF THE COMPARATIVE STUDIES
DIRECTLY COMPARED ADVERSE EVENTS. IN GENERAL THEY AT
BEST BASICALLY LISTED SOME ADVERSE EVENTS THAT
OCCURRED BUT MADE NO ATTEMPT TO COMPARE THE SEVERITY
OR OTHER ASPECTS OF THE ADVERSE EVENTS. THE ADVERSE
EVENTS THAT WERE FOUND WERE GENERALLY THOSE THAT ONE
WOULD EXPECT TO FIND WITH THESE INTERVENTIONS WHICH
ARE GENERALLY KNOWN. FOR THE ACE INHIBITORS AND
OTHER HYPERTENSIVE AGENTS, THE ADVERSE EVENTS RELATED
PRIMARILY TO VASCULAR ADVERSE EVENTS LIKE ORTHOSTATIC
HYPOTENSION OR OTHER HYPOTENSION, A KNOWN PHENOMENON,
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AND THEN A SERIES OF OTHER ADVERSE EVENTS,
GASTROINTESTINAL, HEADACHES, NAUSEA, THINGS LIKE
THAT .

FOR ANGIOPLASTY, THE 30-DAY MORTALITY

BETWEEN STUDIES RANGED FROM LESS THAN ONE PERCENT UP
TO THREE PERCENT. THERE WAS TRANSIENT ACUTE KIDNEY
INJURY THAT OCCURRED BETWEEN ONE AND 13 PERCENT OF
PATIENTS WITHIN THE STUDIES. RENAL ARTERY OR
PARENCHYMAL INJURY ALSO OCCURRED IN LESS THAN ONE
10 PERCENT OR UP TO 10 PERCENT OF PATIENTS WITHIN

11 STUDIES. THERE WERE ALSO REPORTS OF MAJOR

12 HEMORRHAGE, RENAL ARTERY OCCLUSION AND SPASM, AND
13 FALSE ANEURYSM.

14  AMONG THE SURGICAL STUDIES, THE 30-DAY

15 MORTALITY WAS HIGHER THAN FOR ANGIOPLASTY, 3.7 TO 9.4
16 PERCENT. THE PERIOPERATIVE MORBIDITY, IN ONE STUDY
17 IT WAS 16 PERCENT. AND PROCEDURAL COMPLICATIONS,
18 ANOTHER STUDY WAS 22 PERCENT.

19 SO MOVING ON TO THE SECOND QUESTION,

20 PREDICTORS OF OUTCOMES, 31 STUDIES PROVIDED DATA

21 RELEVANT TO THIS QUESTION. THERE WAS A CONSENSUS
22  THAT SEVERITY OF STENOSIS, POOR KIDNEY FUNCTION,

23 SEVERITY OF COMORBIDITIES, PARTICULARLY SEVERITY OF
24  CARDIOVASCULAR DISEASE, WERE PREDICTORS OF POORER
25 CLINICAL OUTCOMES. THE EXCEPTION TO THIS WAS THE

O©CoO~NOUITAWNER
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DRASTIC STUDY, WHICH DID NOT FIND AN ASSOCIATION
BETWEEN BASELINE SEVERITY OF STENOSIS AND POORER
CLINICAL OUTCOMES. NONE OF THE STUDIES, THOUGH,
FOUND THAT ANY OF THESE PREDICTORS ACTUALLY PREDICTED
WHICH INTERVENTION WOULD BE BETTER FOR INDIVIDUAL
PATIENTS; THIS WAS JUST OVERALL CLINICAL OUTCOMES.
THERE WAS LACK OF CONSENSUS WHETHER

BILATERAL DISEASE OR AGE OR SEX WERE PREDICTORS OF
CLINICAL OUTCOMES. HOWEVER, NOTABLY, AS I DISCUSSED
BEFORE, IN THE WEBSTER STUDY, ANGIOPLASTY IN THE
SETTING OF BILATERAL DISEASE WAS MORE EFFECTIVE FOR
BLOOD PRESSURE CONTROL THAN MEDICAL THERAPY. THIS
WAS IN CONTRAST TO THOSE PATIENTS WITH UNILATERAL
DISEASE. AND THERE WAS CONSENSUS THAT THERE WAS NO
ASSOCIATION BETWEEN BASELINE BLOOD PRESSURE AND
PRESENT HYPERTENSION WITH CLINICAL OUTCOMES.
REGARDING DIAGNOSTIC TESTS, THERE WERE

FOUR DIAGNOSTIC TESTS THAT, WHERE THEY FOUND NO
ASSOCIATION BETWEEN THE READING OF THE TESTS AND
OUTCOMES. THESE INCLUDED THE CAPTOPRIL TEST,
RENOGRAM, ARTERIAL NOREPINEPHRINE, AND UNILATERAL
RENIN SECRETION. ONE STUDY DID FIND THAT NONSPIRAL
FLOW IN RENAL ARTERIES ON MRA WAS ASSOCIATED WITH
PROGRESSION OF KIDNEY DISEASE. THIS WAS A COHORT
STUDY SO THERE WAS NO COMPARISON ABOUT HOW THEY WOULD
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HAVE DONE WITHOUT THE ANGIOPLASTY.

AND THERE WAS INCONSISTENT RESULTS

REGARDING RESISTIVE INDEX OF OVER 80 PERCENT ON
DOPPLER ULTRASOUND. TWO STUDIES LOOKED AT THIS. ONE
FOUND THAT AN RI OF OVER 80 PERCENT WAS PREDICTIVE OF
WORSENING KIDNEY FUNCTION AND BLOOD PRESSURE CONTROL
AFTER ANGIOPLASTY, COMPARED TO IMPROVEMENT IN THOSE
WITH LOWER RI, BUT THE OTHER STUDY FOUND THAT THERE
WAS POSSIBLY LARGER IMPROVEMENT IN SERUM CREATININE
IN THOSE PATIENTS WITH AN RI OF OVER 80 PERCENT. NO
DIFFERENCE IN THE PERCENTAGE OF PATIENTS WHOSE KIDNEY
FUNCTION DETERIORATED OR IMPROVED BASED ON THEIR RI
READING PRIOR TO THE INTERVENTION.

FOR THE THIRD QUESTION, THERE WERE NO

STUDIES THAT EVALUATED ADJUNCT TREATMENTS OR RELATED
FACTORS AT THE TIME OF ANGIOPLASTY OR SURGERY,
BASICALLY WHAT CO-INTERVENTIONS AT THE TIME OF
SURGERY MIGHT IMPROVE OUTCOMES. HOWEVER, NOTABLY WE
DID NOT DO A COMPARISON, WE DID NOT LOOK AT A
COMPARISON OF ANGIOPLASTY WITH STENT VERSUS
ANGIOPLASTY WITHOUT STENT.

SO THERE ARE A NUMBER OF LIMITATIONS TO

THE EVIDENCE. AS 1 POINTED OUT, THERE WERE VERY FEW
RANDOMIZED TRIALS. THESE WERE ALSO FELT TO BE OF
LIMITED RELEVANCE TO CURRENT PRACTICE. THERE WERE A
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SMALL NUMBER OF PATIENTS, ONLY A HUNDRED PATIENTS
TOTAL, FOR THE TIER 11 EVIDENCE, AND AGAIN, NO
RANDOMIZED TRIAL EVALUATING CURRENT TREATMENTS, THERE
WAS NO TIER I EVIDENCE. OFTEN THE STUDIES WERE OF
POOR QUALITY, HARD TO GET THE OTHER STUDY TYPES. FOR
THE MEDICATION COHORT STUDIES, THESE WERE FEW IN
NUMBER AND THEY DIDN"T USE THE TRIPLE THERAPY, THE
AGGRESSIVE THERAPY OF INTEREST.

THE SMALL NUMBERS AND ITS LIMITATION

LIMITS INDIRECT COMPARISON WITH THE STENT COHORTS.
AND ALSO NOTABLY, THE STRICT TYPE OF CRITERIA THAT WE
USED FOR THE COHORT STUDIES MAY HAVE ELIMINATED SOME
STUDIES THAT MIGHT BE DEEMED IMPORTANT BY SOME
EXPERTS IN THE FIELD.

SO THESE ARE OUR CONCLUSIONS. 1™M GOING

TO READ OUR CONCLUSIONS FROM THE REPORT, BUT
GENERALLY THE, OUR FINDINGS WERE THAT THE STUDIES ARE
INCONCLUSIVE BECAUSE OF THE SMALL NUMBER OF
RANDOMIZED TRIALS WITH FEW PATIENTS AND QUESTIONABLE
RELEVANCE TO CURRENT PRACTICE. SORRY. OKAY.

WEAK EVIDENCE SUGGESTS NO DIFFERENCE IN

MORTALITY RATES WITH MEDICAL TREATMENT ALONE OR WITH
ANGIOPLASTY, THOUGH COMPARATIVE STUDIES WERE TOO
SMALL TO ACCURATELY ESTIMATE RELATIVE EFFECT. THERE
IS WEAK EVIDENCE SUGGESTING SIMILAR RATES OF
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CARDIOVASCULAR EVENTS BETWEEN INTERVENTIONS, ALTHOUGH
I DID NOT PRESENT THIS INFORMATION HERE. THERE 1S
WEAK EVIDENCE SUGGESTING NO DIFFERENCE IN QUALITY OF
LIFE WITH MEDICAL TREATMENT ALONE OR WITH
ANGIOPLASTY .

THERE 1S ACCEPTABLE EVIDENCE THAT OVERALL

THERE IS NO DIFFERENCE IN KIDNEY OUTCOMES BETWEEN
PATIENTS TREATED MEDICALLY ALONE OR THOSE RECEIVING
ANGIOPLASTY WITHOUT STENT, BUT THE RELEVANCE OF THIS
FINDING TO CURRENT PRACTICE 1S QUESTIONABLE DUE TO
CHANGES IN TREATMENT OPTIONS. HOWEVER, IMPROVEMENTS
TO KIDNEY FUNCTION WERE ONLY REPORTED AMONG PATIENTS
RECEIVING ANGIOPLASTY.

THE EVIDENCE REGARDING THE RELATIVE EFFECT

OF ANGIOPLASTY AND MEDICATION ON BLOOD PRESSURE
CONTROL IS INCONSISTENT. THE RANDOMIZED TRIALS DID
NOT FIND A CONSISTENT EFFECT. OTHER COMPARATIVE
STUDIES MOSTLY FOUND NO DIFFERENCE. COHORTS IN
MEDICAL TREATMENT GENERALLY FOUND LARGER DECREASES IN
BLOOD PRESSURE THAN IN COHORTS OF ANGIOPLASTY WITH
STENT. HOWEVER, COHORT STUDIES OF ANGIOPLASTY WITH
STENT DID REPORT THAT UP TO 18 PERCENT OF PATIENTS
WERE CURED OF HYPERTENSION.

THE EVIDENCE DOES NOT ADEQUATELY ASSESS

THE RELEVANT HARMS DUE TO ADVERSE EVENTS AND
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COMPLICATIONS OF MEDICAL TREATMENT AND ANGIOPLASTY.
AND THERE IS WEAK EVIDENCE THAT PATIENTS WITH
BILATERAL DISEASE MAY HAVE MORE FAVORABLE OUTCOMES
WITH ANGIOPLASTY THAN WITH MEDICAL THERAPY, COMPARED
TO PATIENTS WITH UNILATERAL DISEASE.

THERE WAS RECURRING CONSISTENT EVIDENCE

THAT DOES NOT SUPPORT WHETHER ANY OTHER CLINICAL
FEATURES OR DIAGNOSTIC TESTS PREDICT OUTCOMES AFTER
ANGIOPLASTY OR WITH MEDICAL THERAPY, AND THERE IS NO
10 EVIDENCE REGARDING THE VALUE OF PERIPROCEDURAL

11 INTERVENTIONS WITH ANGIOPLASTY.

12 SO TO SUMMARIZE, THE EVIDENCE IS LIMITED

13 TO DIRECT COMPARISONS OF INTERVENTIONS NOT CURRENTLY
14 IN USE AND SOME INDIRECT COMPARISONS ACROSS COHORT

15 STUDIES. OVERALL, THE CURRENT EVIDENCE DOES NOT

16 SUPPORT ONE TREATMENT APPROACH OVER THE OTHER FOR

17 PATIENTS WITH ATHEROSCLEROTIC RENAL ARTERY STENOSIS.
18 TWO-THIRDS OF THE STUDIES WERE OF POOR METHODOLOGICAL
19 QUALITY AND HALF WERE OF LIMITED APPLICABILITY TO THE
20 POPULATION OF INTEREST. THE ONLY TRIALS WERE SMALL
21  AND OF POSSIBLY LIMITED RELEVANCE, AND THERE WAS NO
22  CONSISTENTLY BETTER EFFECT WITH ONE INTERVENTION OVER
23  ANOTHER.

24  AMONG THE STUDIES REVIEWED, THE PREDICTIVE

25 VALUE OF DIAGNOSTIC TESTS EITHER FOR LONG-TERM

O©CoO~NOUITAWNER
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OUTCOMES OR TO HELP DETERMINE THE BEST TREATMENT 1S
UNCERTAIN.

I DON"T KNOW IF I MENTIONED THIS AT THE

BEGINNING, BUT I ALSO WANTED TO STATE THAT I HAVE NO
CONFLICTS OF INTEREST. THANK YOU.

DR. GARBER: THANK YOU, DR. BALK. OUR

NEXT PRESENTER WILL BE DR. CHRISTOPHER COOPER, FROM
THE UNIVERSITY OF TOLEDO.

DR. COOPER: 1 HAVE BEEN ASKED TO PRESENT

10 THE CASE FOR RENAL ARTERY STENTING FOR TREATMENT OF
11 RENAL ARTERY STENOSIS, AND THIS PRESENTATION 1S

12 LARGELY ABSTRACTED FROM A PUBLICATION IN CIRCULATION
13 EARLIER THIS YEAR.

14 IN TERMS OF DISCLOSURES, 1D LIKE TO

15 DISCLOSE THREE LAYERS OF FINANCIAL INTEREST. ONE IS,
16 I SERVE AS THE PRINCIPAL INVESTIGATOR FOR THE CORAL
17 STUDY FUNDED BY THE NIH. SECONDLY, 1 HAVE RESEARCH
18 SUPPORT FROM BOTH COMPANIES WHICH SUPPORT RENAL

19 STENTING OR STENT-RELATED PRODUCTS AND FROM COMPANIES
20  WHICH PROVIDE ANTIHYPERTENSIVE MEDICAL THERAPY

21 DIRECTLY RELATED TO PATIENTS WITH ISCHEMIC RENAL

22 DISEASES. AND FINALLY, 1 WOULD LIKE TO DISCLOSE THAT
23 I DO HAVE PATIENT CARE-RELATED CONFLICTS OF INTEREST
24  SINCE 1 DO RENAL INTERVENTIONAL PROCEDURES, AND 1 AM
25 ALSO INVOLVED IN THE MEDICAL MANAGEMENT OF PATIENTS

O©CoO~NOUITAWNER
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WITH ISCHEMIC RENAL SYNDROMES. FINALLY, I HAVE BEEN
INCLUDED IN DISCUSSIONS WITH SCA&l ABOUT THEIR
RESPONSE TO CMS®"S POLICY REVIEW AND EXPRESSED MY
OPINIONS ON THE MATTER TO SCA&I.

RENAL ARTERY STENOSIS IS A COMMON PROBLEM

IN REGARD TO THE ELDERLY CMS POPULATION. KEN HANSEN
FROM WAKE HAS DEMONSTRATED NICELY THAT IN AN
UNSELECTED GROUP, ABOUT SEVEN PERCENT OF FOLKS IN THE
UNITED STATES HAVE SIGNIFICANT ISCHEMIC RENAL
DISEASE, SO THIS 1S A QUITE RELEVANT POPULATION. THE
MAJORITY OF ATHEROSCLEROTIC STENOSES ARE OSTIAL
NARROWINGS WHICH ARE ATTRIBUTED OFTENTIMES TO
EXTENSION OF AORTIC PLAQUE INTO THE OSTIA OF THE
RENAL ARTERY. AS A CONSEQUENCE, THEY OFTEN OCCUR IN
THE SETTING OF A HIGHLY DISEASED AORTA AND THEY MAY
BE UNILATERAL, THEY MAY BE BILATERAL, OR THEY MAY BE
INVOLVING A SOLITARY FUNCTIONING KIDNEY.

IN TERMS OF THE EFFECT OF RENAL ARTERY

STENOSIS ON HYPERTENSION, THERE HAS BEEN SOME
DISCUSSION IN THE PAST AS TO WHETHER 1T DOES CAUSE
HYPERTENSION. I THINK THERE 1S NO DOUBT THAT A
STENOSIS CAN CAUSE HYPERTENSION. HOWEVER, IT MAY BE
DIFFICULT IN AN INDIVIDUAL PATIENT TO ASCERTAIN
WHETHER THEIR HYPERTENSION PER SE IS ATTRIBUTABLE TO
THE STENOSIS OR TO SOME CONFOUNDING EFFECT SUCH AS
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ESSENTIAL HYPERTENSION.

WHAT IS KNOWN BIOLOGICALLY 1S THAT DECLINE

IN PRESSURE WITHIN THE RENAL ARTERY IS SENSED AT THE
JUXTAGLOMERULAR APPARATUS WHICH STIMULATES RELEASE OF
RENIN. RENIN CATALYZES CONVERSION OF ANGIOTENSINOGEN
TO A 1. AND A 11 NOT ONLY IS A HYPERTENSIVE AGENT,
BUT IT ALSO PROMOTES ALDOSTERONE RELEASE FROM THE
ADRENAL CORTEX, FURTHER INCREASING THE HYPERTENSIVE
RESPONSE.

HOWEVER, THERE HAVE BEEN A NUMBER OF OTHER

MEDIATORS IDENTIFIED OVER THE PAST 10 OR 15 YEARS
WHICH HELP PERPETUATE THAT HYPERTENSION 1S RELATED TO
RENAL ARTERY STENOSIS, INCLUDING SYMPATHETIC
ACTIVATION, RELEASE OF REACTIVE OXYGEN SPECIES,
CONTRALATERAL NEPHROSCLEROSIS, ENDOTHELIAL
DYSFUNCTION WHICH MAY BE IMPORTANT, BUT THEN
INTERESTINGLY SECONDARY HYPERALDOSTERONISM, WHICH
SOME THINK MAY BE DUE TO THIS CHRONIC STIMULATION OF
ALDOSTERONE RELEASE.

A FEW WORDS ABOUT RENAL ARTERY STENOSIS

AND KIDNEY FUNCTION. RENAL ARTERY STENOSIS IS AN
UNCOMMON CAUSE OF KIDNEY FAILURE PER SE. THERE WAS
SOME INTEREST 15 OR 20 YEARS AGO THAT RENAL ARTERY
STENOSIS IS A CAUSE OF END-STAGE RENAL DISEASE. 1
THINK PEOPLE HAD TROUBLE REPLICATING IT AS A COMMON
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CAUSE OF END-STAGE RENAL DISEASE. HOWEVER, RENAL
INSUFFICIENCY 1S COMMON IN PATIENTS WITH RENAL ARTERY
STENOSIS, AND THE POTENTIAL MEDIATORS MAY BE
HEMODYNAMIC OR RELATED TO HYPOPERFUSION OF THE
KIDNEYS. THEY MAY BE RELATED TO THE TOXIC EFFECTS OF
RENIN, ANGIOTENSIN 11, ENDOTHELIUM OR TGF BETA
DIRECTLY ON THE KIDNEY. AT THE LEVEL OF THE RENAL
TUBULE THERE IS GOOD BASIC EVIDENCE THAT TUBULAR
NECROSIS OCCURS AND PROGRAMMED CELL DEATH OCCURS IN
HYPOPERFUSED KIDNEYS. BUT IMPORTANTLY, THERE ARE
OTHER CONFOUNDING CAUSES IN INDIVIDUAL PATIENTS WHICH
MAKE 1T DIFFICULT TO ASCERTAIN WHETHER THE STENOSIS
PER SE OR SOMETHING ELSE IS LEADING TO DYSFUNCTION,
AND THESE INCLUDE ESSENTIAL HYPERTENSION, DIABETES,
ATHEROEMBOLISM, AND ADVANCING AGE IN MANY OF OUR
PATIENTS.

ONE OF THE HALLMARKS OF THIS DISORDER 1S

THAT IT"S ASSOCIATED WITH POOR SURVIVAL. THERE HAVE
BEEN A NUMBER OF STUDIES WHICH HAVE LOOKED AT
SURVIVAL IN PATIENTS WITH ISCHEMIC KIDNEY DISEASE,
THIS IS PROBABLY THE BEST, BY CONLON, USING THE DUKE
DATABASE. THIS 1S FOUR-YEAR SURVIVAL. IF YOU DON"T
HAVE RENAL ARTERY STENOSIS, YOU HAD ABOUT A 90
PERCENT FOUR-YEAR SURVIVAL; IF YOU DID HAVE RENAL
ARTERY STENOSIS, YOUR SURVIVAL WAS LESS, AT ABOUT 57
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PERCENT.

IMPORTANTLY, THOUGH, THERE WAS A GREAT

EFFECT OF STENOSIS BEARING ON SURVIVAL, WHICH IS TO
SAY THE MORE SEVERE YOUR LESION, THE MORE LIKELY YOU
ARE TO HAVE A FATAL EVENT. THE CHALLENGE WITH THIS
TYPE OF OBSERVATION, THOUGH, IS WHETHER THIS IS A
CAUSAL RELATIONSHIP, I.E., ARE THESE STENOSES CAUSING
PEOPLE TO HAVE FATAL EVENTS, OR 1S THIS SIMPLY A GOOD
MARKER OF RISK FOR ADVANCED ATHEROSCLEROSIS AND THE
RISK FACTORS WHICH LEAD TO ATHEROSCLEROSIS, INCLUDING
DIABETES, ESSENTIAL HYPERTENSION, ET CETERA.

ONE OF THE IMPORTANT RELATIONSHIPS THAT

HAS BEEN IDENTIFIED RECENTLY 1S THAT BETWEEN 1SCHEMIC
RENAL DISEASE AND CLINICAL EVENTS. A FEW YEARS AGO
WE LOOKED AT TWO DATA SETS, ONE WAS A LARGE SINGLE
SENTRY COHORT, THE SECOND WAS A LARGE MULTICENTER
FDA-APPROVAL TRIAL, TO TRY TO UNDERSTAND WHAT HAPPENS
TO PATIENTS WITH ISCHEMIC RENAL DISEASE. AND
INTERESTINGLY, AT A MEDIAN TWO-YEAR FOLLOW-UP, ABOUT
ONE-THIRD OF THE PATIENTS DIDN®"T EXPERIENCE AN
ADVERSE EVENT. DESPITE A STRONG ASSOCIATION WITH
RENAL FUNCTION, 90 PERCENT OF THE ADVERSE EVENTS ARE
NOT RENAL EVENTS, THEY"RE CARDIOVASCULAR EVENTS.

AND HERE®"S A DEPICTION OF THE RELATIONSHIP

BETWEEN RENAL DISEASE AND THE PROBABILITY OF AN
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EVENT. AGAIN, THIS IS RELATIVELY SHORT-TERM
FOLLOW-UP, BUT AS YOU CAN SEE, IF YOU HAVE AN
ESTIMATED GFR WHICH IS QUITE LOW, YOUR RISK OF FATAL
EVENT MAY BE AS HIGH AS 60 PERCENT, THE MAJORITY OF
WHICH ARE CARDIOVASCULAR AND RENAL. HOWEVER, IF WE
LOOK AT THE ACTUAL EVENTS WHICH ARE OCCURRING IN THIS
POPULATION AND LOOK AT THE TIME TO FIRST EVENT, THE
FIRST EVENT IS THE FATAL EVENT IN ABOUT A THIRD OF
THE PATIENTS, CONGESTIVE HEART FAILURE IN ABOUT A
THIRD OF THE PATIENTS, MYOCARDIAL INFARCTION ABOUT 13
PERCENT, STROKE IN EIGHT PERCENT, DOUBLING OF
CREATININE IN ABOUT SEVEN PERCENT, RENAL REPLACEMENT
THERAPY IN THREE PERCENT. SO AGAIN, DESPITE THE
STRONG RELATIONSHIP BETWEEN ADVANCED RENAL DISEASE
AND ADVERSE EVENTS, THE MAJORITY OF THEM ARE NOT
RENAL EVENTS PER SE, THEY ARE CARDIOVASCULAR EVENTS.
WELL, THE REAL QUESTION, OR ONE OF THE

IMPORTANT QUESTIONS TO CONSIDER 1S, IS THIS AN ISSUE
OF ASSOCIATION OR CAUSATION? 1"D LIKE TO SUGGEST
THAT IN A VERY ATTRACTIVE HYPOTHESIS, THAT IN FACT
THESE STENOSES ARE LEADING TO HIGH RATES OF ADVERSE
EVENTS. WE START WITH A MILIEU OF ATHEROSCLEROSIS WE
TALKED ABOUT IN THE ABDOMINAL AORTA. WE ADD THE
EFFECT OF NEUROENDOCRINE ACTIVATION. THE STENOSIS
LEADS TO HYPOPERFUSION OF THE KIDNEYS. AS WE"VE



00052

O©CoO~NOUITAWNER

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25

ALREADY DISCUSSED, THERE®S ACTIVATION OF THE
NEUROENDOCRINE SYSTEM INCLUDING RENIN, ANGIOTENSIN,
SYMPATHETIC ACTIVATION, WHICH LEADS TO CONTRALATERAL
NEPHROSCLEROSIS, VENTRICULAR HYPERTROPHY,
ACCELERATION OF ATHEROSCLEROSIS AND CHANGES IN THE
BRAIN.

AND THEN WE FINALLY ADD ON TOP OF THAT THE

UNIQUE RISK FACTOR OF CHRONIC KIDNEY DISEASE.
THERE®"S BEEN A LOT OF INTEREST IN THE PAST FIVE YEARS
OR SO ABOUT HOW CHRONIC KIDNEY DISEASE LEADS TO
CARDIAC VASCULAR EVENTS. ENDOTHELIAL DYSFUNCTION IS
RELATED TO ASYMMETRIC LARGENING, MEDIAL
CALCIFICATION. A NUMBER OF FACTORS HAVE BEEN
PROPOSED AS MECHANISMS WHEREBY CKD LEADS TO EVENTS,
BUT CERTAINLY THIS MAY BE A VERY UNFAVORABLE NEW VIEW
OF ATHEROSCLEROSIS, NEUROENDOCRINE ACTIVATION AND
CKD.

DOES MEDICAL THERAPY HAVE LIMITATIONS?

PROBABLY SO. THERE MAY BE LAPSES IN MEDICAL THERAPY
RELATED TO COMPLIANCE AND COSTS. WE KNOW FROM
ENHANE®"S DATA THAT ONLY HALF THE PATIENTS WHO ARE
HYPERTENSIVE TAKE THEIR MEDICINE, MOST AREN"T
CONTROLLED. WE KNOW THAT ANTIHYPERTENSIVE THERAPIES
HAVE SIDE EFFECTS WHICH MAY BE SIGNIFICANT IN THE
ELDERLY POPULATION. IT"S AT LEAST THEORETICALLY
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POSSIBLE THAT THERE COULD BE CONTINUED PROGRESSION OF
CKD DUE TO CHRONIC RENAL ISCHEMIA. AND FINALLY, IT"S
NOT CLEAR WHAT THE LONG-TERM EFFECTS OF ACTIVATION OF
THE RENIN-ANGIOTENSIN SYSTEM OR THE SYMPATHETIC
ACTIVATION ARE ON CARDIOVASCULAR OUTCOMES INDEPENDENT
OF BLOOD PRESSURE CONTROL.

ALL RIGHT. SO WHAT®S THE EVIDENCE BASE

FOR RENAL INTERVENTION? WELL, I THINK THIS HAS BEEN
COVERED AND I"M JUST GOING TO TRY TO GIVE AN OVERVIEW
OF WHAT I THINK ARE THE IMPORTANT DEVELOPMENTS IN THE
FIELD. BUT SIMPLY PUT, EARLY HISTORICALLY-CONTROLLED
WORK SUGGESTED IMPROVED SURVIVAL IN SURGICALLY
REVASCULARIZED PATIENTS. HOWEVER, THIS OBSERVATION
WAS LIMITED BY PATIENT SELECTION AND WOLLENWEBER AND
HUNT BOTH SAID THAT A CONTROLLED RANDOMIZED TRIAL
NEEDED TO BE PERFORMED IN ORDER TO ASSERT WHETHER
THIS EFFECT WAS REAL OR NOT.

IMPORTANTLY, ANGIOPLASTY WITHOUT STENTING

AND SURGERY APPEAR EQUIVALENT FOR BLOOD PRESSURE
CONTROL AND RENAL FUNCTION. THIS WAS A RANDOMIZED
TRIAL PUBLISHED IN 1993. HOWEVER, SURGICAL
REVASCULARIZATION HAD SIGNIFICANTLY MORE MAJOR
COMPLICATIONS, 34 VERSUS 17 PERCENT, DESPITE THE
ABILITY OF SURGERY TO ACHIEVE A HIGHER PRIMARY
PATENCY RATE. AND THESE AUTHORS RECOMMENDED
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ANGIOPLASTY AS A PRIMARY TREATMENT STRATEGY BECAUSE
IT AVOIDED THE HIGH MORTALITY AND MORBIDITY EARLY ON
ASSOCIATED WITH SURGERY, AND LARGELY THAT WAS A
TRANSITION POINT.

AS HAS BEEN ALLUDED TO, THERE HAVE BEEN

THREE RANDOMIZED TRIALS OF ANGIOPLASTY CONTRASTED TO
MEDICAL THERAPY, WHICH WERE NEGATIVE FOR THEIR
PRIMARY ENDPOINTS OF BLOOD PRESSURE CONTROL. AGAIN,
WE"VE HEARD THAT THESE DID NOT INCLUDE STENT, THERE
WERE HIGHER RATES OF CROSSOVER, AND THE FOLLOW-UP
TENDED TO BE RELATIVELY SHORT TERM. AND FINALLY, THE
SAMPLE SIZES WERE FRANKLY INADEQUATE TO DETECT A
MEANINGFUL DIFFERENCE IN BLOOD PRESSURE CONTROL.
SUBSEQUENTLY IT*S BEEN DEMONSTRATED THAT

STENTING IS SUPERIOR TO ANGIOPLASTY FOR THE MAJORITY
OF ATHEROSCLEROTIC STENOSES FOR THE PREVENTION OF
RESTENOSIS. THIS WAS PUBLISHED BY VAN DER VEN IN
LANCET IN 1999. AND THUS, STENTING HAS BECOME THE
DOMINANT MODE OF REVASCULARIZATION. IMPORTANTLY,
THOUGH, OUR CURRENT GENERATION OF FDA APPROVAL TRIALS
FOCUS ON DEVICE PERFORMANCE SPECIFIC TO THIS RATE OF
RESTENOSIS RATED AGAINST ANGIOPLASTY, WHICH 1 WOULD
SUGGEST TO YOU 1S NOW A TREATMENT OF HISTORICAL
RELEVANCE. SO THE STRATEGY 1S TO TREAT FAILED
BALLOON ANGIOPLASTY, CONTRAST RESTENOSIS RATES
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AGAINST SOME OBJECTIVE PERFORMANCE CRITERIA. THE
CHALLENGE 1S THAT FOR CLINICIANS, THESE TYPES OF
STUDIES PROVIDE LITTLE INFORMATION ABOUT
DECISION-MAKING FOR PATIENT CARE, ALTHOUGH THEY MAY
PROVIDE FDA WITH VALUABLE INFORMATION ABOUT
RESTENOSIS RATES PER SE RELATED TO A DEVICE.

FINALLY, AS HAS BEEN ALLUDED TO, THERE ARE

A NUMBER OF SINGLE CENTER CASE REPORTS AND COHORT
STUDIES OF STENTING. BROADLY THEY CAN BE LUMPED AS
DEMONSTRATING BENEFIT FOR RENAL FUNCTION. HARDEN IN
LANCET, WATSON IN CIRCULATION, DEMONSTRATED THAT
INFLECTION IN THE SLOPE OF RECIPROCAL CREATININE
OCCURS. OTHER PEOPLE HAVE DEMONSTRATED SIMILAR
FINDINGS, THOUGH, IN MEDICALLY TREATED PATIENTS. AS
HAS BEEN ALLUDED TO, BLOOD PRESSURE CONTROL APPEARS
TO BE IMPROVED AFTER STENTING, BUT THIS HAS ALSO BEEN
DEMONSTRATED IN PATIENTS WITH MEDICAL THERAPY, WHICH
REMAINS CONSISTENT, WHICH 1S TERMED A CLINICAL
OBSERVATIONAL EFFECT.

I WOULD LIKE TO DIGRESS A MOMENT ON WHAT 1

THINK IS SOME OF THE CONFUSION ABOUT THE EFFECT OF
REVASCULARIZATION ON RENAL FUNCTION, AND I"LL
EMBARRASS STEVE TEXTOR FOR THIS IMPORTANT PANEL TAKEN
FROM A P