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PROCEEDI NGS
Call to Order and Introductions

DR. NISSEN. | amgoing to call us to
order. W have got a |long day's work ahead of us,
and so if everybody could take their seats.

Let's begin with some introductions.
Per haps we can go around the tabl e and everybody
can introduce thenselves and tell us who you
represent or what discipline you represent.

DR. McCLESKEY: Charles MO eskey. | am
the Industry Representative on this committee, on
| oan fromthe Anesthesia Conmittee for reasons that
I am uncl ear about, but nevertheless, | amactually
an anest hesi ol ogi st, work for Abbott Laboratories
in a therapeutic area different fromthe one being
di scussed.

DR CARABELLG | am Bl ase Carabell o,
cardi ol ogi st, from Houston, Texas.

DR. CUNNI NGHAM | am Susanna Cunni ngham
I amthe Consunmer Representative on the conmittee,
and | am Professor in the School of Nursing at the

Uni versity of Washington in Seattle.
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DR HATT: | amBill Hatt, a vascul ar
medi ci ne specialist in the University of Col orado.

DR. PICKERING Tom Pickering. M
specialty is hypertension, and | am at Col unbia
Uni versity Medi cal School in New York.

DR. PORTMAN: | am Ron Portman, speciali st
in pediatric nephrology and hypertension fromthe
Uni versity of Texas in Houston.

DR. KASKEL: Rick Kaskel, also a pediatric
nephrol ogi st and hypertension at Al bert Einstein

Col I ege of Medicine and Montefiore in the Bronx.

DR. KNAPKA: | am Joe Knapka and the
Patient Representative. | amretired after 28
years at NIH. | have been retired about 10 years.
Thank you.

DR NISSEN: | am Steve Nissen. | ama

cardiol ogist fromthe Ceveland dinic.

LT GROUPE: | am Cathy G oupe, FDA, the
Executive Secretary for the comittee.

DR. SACKNER- BERNSTEI N:  Dr.
Sackner - Ber nstein, cardiol ogist, North Shore

Uni versity Hospital, New York.
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DR TEERLI NK:  John Teerlink, University
of Californial/San Franci sco, and San Francisco VA
Medi cal Center, with a specialty in heart failure
and echo.

DR BLACK: | am Henry Black at Rush in
Chicago. | ama hypertension trialist.

DR. FLEM NG Thomas Fl em ng, Departnent
of Biostatistics, University of Washington.

DR PROSCHAN: | am M ke Proschan. | ama
statistician fromNH fromthe National Heart,
Lung, and Bl ood Institute.

DR. STOCKBRI DGE: | am Nornman Stockbri dge
I amthe Acting Director of the Division of
Car di o- Renal Drug Products at FDA.

DR. TEMPLE: Bob Temple. | amthe
Director of CDE |

DR. NI SSEN. Let ne just nmake a coupl e of
other introductory coments. W have got a | ot of
work to do today, so | would like to ask all of our
speakers to do their best to stay on tinme, and we
will have to be very efficient to get through this

very long list of questions and a | ot of
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discussion. So, let's all try to be disciplined,
otherwise, we will be here late into the night,
which | am sure sonme of you would rather not do

| amgoing to turn it over to Cathy
Groupe, who is going to do the Conflict of Interest
St at enent .

Conflict of Interest Statenent

LT GROUPE: The foll owi ng announcenent
addresses the issue of conflict of interest with
respect to this neeting and is nade a part of the
record to preclude even the appearance of such

Based on the agenda, it has been
determned that the topics of today's neeting are
i ssues of broad applicability and there are no
products being approved. Unlike issues before a
conmmittee in which a particular product is
di scussed, issues of broader applicability involve
many i ndustrial sponsors and academ c institutions.
Al'l special governnent enpl oyees have been screened
for their financial interests as they may apply to
the general topics at hand.

To determine if any conflict of interest
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exi sted, the agency has revi ewed the agenda and al
rel evant financial interests reported by the
meeting partici pants. The Food and Drug

Adm ni stration has granted general matters waivers
to the special governnent enpl oyees participating
in this meeting who require a waiver under Title
18, United States Code Section 208.

A copy of the waiver statements may be
obt ai ned by submitting a witten request to the
agency's Freedom of Information Ofice, Room 12A-30
of the Parkl awn Buil di ng.

Because general topics inmpact so nmany
entities, it is not practical to recite al
potential conflicts of interest as they apply to
each menber, consultant, or guest speaker. FDA
acknow edges that there may be potential conflicts
of interest, but because of the general nature of
the di scussions before the conmttee, these
potential conflicts are mtigated.

In addition, we would like to note that
Dr. Stephen MacMahon, FDA's invited guest speaker,

is participating as a representative of the George
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Institute of International Health. He has no
financial interest in, or professional relationship
with, any of the products or firns that could be
affected by the conmittee's di scussion.

Dr. Jay Cohn is also an FDA invited guest
speaker. He is participating as a representative of
the University of Mnnesota. He has not financia
interest in, or professional relationship with, any
of the products or firns that could be affected by
the committee's discussion

Wth respect to FDA's invited I ndustrial
Representative, we would like to disclose the Dr.
Charles McCleskey is participating in this neeting
as an Acting Industry Representative acting on
behal f of regulated industry. Dr. MOC eskey is
enpl oyed by Abbott Laboratories.

In the event that the discussions involve
any other products or firnms not already on the
agenda for which the FDA partici pants have a
financial interest, the participants involved and
their exclusion will be noted for the record.

Wth respect to all other participants, we
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ask in the interest of fairness that they address
any current or previous financial involvenment with
any firm whose product they may wi sh to coment
upon.

Thank you.

DR. NI SSEN: Thank you, Cathy.

For what it is worth, to ensure maxi mum
transparency, even though the regul ations don't
require it, | have a nore detailed conflict of
interest disclosure. |If anybody is interested,
woul d be happy to give it to you, or you can e-nail
me and | woul d be happy to respond.

Norman, | think you wanted to say a few
t hi ngs.

el cone

DR STOCKBRI DGE: Yes. Good norning. |
wanted to thank committee menbers and consultants
and guest speakers for their participation in
today' s neeting.

I would also |ike to acknow edge the four
menbers of the Cardi o-Renal Advisory Conmittee as

their terns are expiring this week. | amgoing to
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ask Ms. LeSane to pass out a little token of our
appreciation to the retiring nmenbers: Dr. Blase
Car abel | o, Susanna Cunni ngham Beverly Lorell, who
is not seated here today, and Dr. Steve N ssen

| especially want to express our
appreciation for Dr. N ssen's service over the |ast
year as chairman of the commttee. On behalf of
the Cardi o- Renal Drug Division and the Food and
Drug Administration, | want to thank all four of
you for your years of public service.

Thank you.

[ Appl ause. ]

DR STOCKBRIDGE: If | could nmake a couple
of other comrents. Today's neeting has been under
di scussion for at least as long as | have been with
the Cardio-Renal Division. That is sone 14 years.
Now | understand why we never did this.

It is going to be very interesting to see
what we conme up with as a sort of consensus. This
is going to be a very different meeting from ones
where we often westle with some controversi al

issue and try to figure out how to resol ve those
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i ssues.

I think we will find sone controversies
today. | just don't think we are going to be able
to resolve any of them |In that respect, this is
more like--this is nore |ike what goes on in the
ICH process. It's a neeting to try to figure out
what the | owest common denominator is, areas in
whi ch are nost confident and then can reasonably be
expected to act in naking some broad changes to the
| abel s.

So, again, | want to thank everybody for
their participation and a special thanks for those
of you who traveled | ong distances to participate
in this.

Thank you.

DR NI SSEN. Bob, you wanted to nmake sone
comment s?

FDA Revi ew Di vi si on Presentation
I ntroduction

DR TEMPLE: Only very briefly. It is

true we have been thinking of this for a long tine.

It is worth saying why we have been thinking of it.
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We have been conscious for at |east the period of
time Normis tal king about of the unsatisfactory
nature of the treatment of hypertension.

One possible reason is that not everybody
seens to know what the nore sophisticated people
know, which is that have it, whether it's systolic
or diastolic, is not good for you

So, this is perhaps our contribution to
putting stuff in labeling that says it is
worthwhile treating this condition, you should
really understand it now, how far to go, how ruch
to say about goals, all of those things are
difficult and conplicated, howto deal with the
different amounts of information avail able on each
drug and each drug class is a thorny problem and
all of those things very difficult, as Norm says,
and how much we can agree on renmins to be seen.

But it really is sort of stunning that one
of the first things we knew how to do to save
people's lives in cardiology isn't reflected in any
of their labeling, so we, as rapidly as we can, are

trying to fix that. Fourteen years is about as
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rapidly as we can, it turns out.

DR NI SSEN: Thank you, Bob, and again it
is a very daunting challenge, and we will try to
work our way through this in an efficient fashion.

One of the questions | guess we have is we
can have each of these tal ks and then save the
di scussion for later, or we could have some
specific discussion after each talk. 1s your
pl easure, Norman, you want to |let everybody go
strai ght on through and maybe di scuss afterwards?

DR STOCKBRIDGE: | think it is really
your call. | think that is a perfectly reasonable
approach to this, but at |east one of your
partici pant speakers is going to have to | eave
before the end of the day.

DR. NI SSEN. So, we probably want to nove
right al ong.

DR. STOCKBRI DGE:  You might want to do
t hat .

DR NI SSEN. That is what we will do then

Let's then begin with Steve MacMahon who

has come a long way to be with us, fromAustralia,
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and we appreciate your conming, Steve. He is going
to tal k about applicable outconmes clains for
anti hypertensive drugs.
Applicable Qutcones Cains for
Ant i hypertensive Drugs

DR. MacMAHON:  Thank you very much. It is
my pleasure to contribute to this neeting of the
Cardi ovascul ar and Renal Drugs Advi sory Conmittee.

| have been asked to speak about two
i ssues, the first, the clainms that may be generally
applicable to anti hypertensive, and then secondly,
to discuss the issue of whether or not different
clains may be applicable to different classes of
bl ood pressure | owering agents.

VWhat | amgoing to do in the first
presentation is, first of all, rem nd you what the
effects of blood pressure are on the risks of
various vascul ar di seases usi ng epi deni ol ogi c dat a,
prospective observational studies, and then | will
specifically tal k about evidence from randoni zed
trials of antihypertensive treatnent.

I have broken this into sort of two tinme
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periods, the first through to 1994, and then the
| ast decade.

First, just a summary of what does bl ood
pressure do vascul ar di sease, and we have a
tremendous anount of evidence available to us now.
This is a collaboration that has been conducted
over the past decade of so, involves 60 different
cohort studies around the world, around a million
people, alnobst 13 million person years, a
foll owup, and a very, very |large nunber of outcone
events, 56,000 deat hs.

We published the results of this in the
Lancet in 2002. These data denonstrated very
clearly, and not entirely surprisingly, that there
were continuous rel ationships, both systolic and
diastolic blood pressure, to the risks of a variety
of vascul ar out cones.

Plotted here is stroke, nortality, and you
can see that at all ages, from40 to 89, there is
cl ear evidence of a continuous relationship of
bl ood pressure to the risk of death from stroke.

You can al so observe that the rel ationship appears
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to be considerably steeper in young people than in
ol der peopl e.

You can see, for example, that a
20-mllinmeter difference in blood pressure at age
40 to 49 is associated with a 64 percent difference
in risk, and by the age of 80 to 89, the difference
is reduced to 33 percent, but neverthel ess, you can
see very clear relationships at all ages.

This just shows in a different format, the
association with different types of stroke. Here,
we are plotting the hazard ratio associated with a
20-millimeter difference in systolic blood
pressure, and you can see clear associations with
subar achnoi d henorrhage, cerebral henorrhage,
cerebral ischem c stroke, and other strokes of
unknown type.

You can see once again clear evidence that
there are bigger associations, snmaller hazard
rati os associated with this blood pressure
di fference at younger ages.

Coronary heart disease, very simlar

observation, continuous relationships at all ages,
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right down, so you can see a systolic blood
pressure of 115, reinforcing this idea that an
arbitrary definition of hypertension at 140 is, of
course, truly arbitrary. The |owest risks of both
coronary heart di sease and stroke are seen anong

i ndividuals with a systolic blood pressure of 115
mm of mercury.

We | ook at all other vascular nortality,
about 10,000 deaths fromthese causes. Once again,
identical relationships. |If we |ook by cause, you
can see clear effects of blood pressure on heart
failure, deaths fromaortic aneurysm not
surprisingly hypertensive heart disease,
at heroscl erosi s, sudden death, and even di seases,
such as inflammatory heart disease, rheumatic heart
di sease, and even pul nonary enbolism

So, bl ood pressure really contributing in
a mpjor way, at all ages, to virtually all nmajor
types of vascul ar di sease.

If we | ook at the totality of
cardi ovascul ar nortality, you see here very clear

effects, once again strongly age dependent with the
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bi ggest rel evance of blood pressure to all outcones
bei ng in the youngest people.

So, that is a sumary of the
epi dem ol ogi cal rationale really for expecting
bl ood pressure |owering drugs to confer benefits in
terns of reduced nmorbidity and nortality. Wat do
the trials say?

Well, these were data that we published
back in 1990 just prior to Norman's appoi ntnment |
guess to the FDA, and as you can see here, these
were data from about just |ess than 40, 000
individuals in all of the random zed trials of
anti hypertensive drug therapy.

At that time, the trials had achi eved on
average of only about a 5 to 6 mmreduction in
diastolic pressure, for an average of about five
years of followup, but you could see here clear
evi dence, highly statistically significant evidence
of a reduction in stroke risk of about 38 percent,
a clear reduction in coronary heart disease risk of
about 16 percent, a reduction in total vascul ar

deat hs, and no apparent effect on non-vascul ar
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nortality. So, that was the state of the evidence
in 1990.

Most of these trials conprised treatnent
with a stepped care approach, |argely based on
treatnment with diuretics. Sone of the trials
i nvol ved treatment with beta bl ockers, but in the
vast majority of studies, they utilized drugs from
many ot her cl asses, as well.

We updated this a few years later in 1994
when there were just under 50,000 patients in
trials, 10 to 12 mmreduction in systolic pressure,
5to 6 mmreduction in diastolic pressure, and you
can see here in sone of the studies individually,
and certainly collectively in all studies, a very
clear reduction in the risk of stroke.

If we | ook at the sanme thing for coronary
heart di sease, there has been sone uncertainty with
some of the individual studies, when we | ooked at
all of the studies in conbination, clear evidence
that | owering bl ood pressure was produci ng sone
benefit for major coronary events.

Now, since 1995, we have been invol ved
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with a collaboration that has involved essentially
all of the investigators fromlarge-scale trials of
bl ood pressure | owering treatments.

We have been the secretariat for that in
Sydney, and this has been an initiative that the
princi pal sponsor has been the National Health and
Medi cal Research Council of Australi a.

It conprises a prospectively planned
series of overview or neta-anal yses which have
prespeci fi ed hypot heses, prespecified study
inclusion criteria and outcones, and all of these
were prespecified in 1995

We published the first results in 2000,
and the second cycle of anal yses were published in
2003, and that is nmostly what | am going to speak
about today. It involves data from29 trials,

160, 000 patients, and nore than 700, 000 pati ent
years of follow up

These were the prinmary outconmes that we
prespecified - stroke, coronary heart disease,
heart failure, and I will just emphasize fatal or

hospitalized heart failure, total cardi ovascul ar
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events, cardiovascular nortality and total
mortality, and | will just focus on the first four
of these in the interests of tinme.

There were three sorts of treatnent
conparisons that we made. W |ooked at trials
comparing an active regi nen versus sone sort of
inactive or |less active control. W |ooked at
angi otensin receptor blockers versus other
regi nens, and we al so | ooked at versus active
conpari sons | ooking at ACE inhibitors, calcium
ant agoni st s.

Inthis first part of the talk, | wll
just talk about these two conparisons. | am going
to show a nunber of plots, all of which ook |ike
this. It tells you the bl ood pressure difference
between the two treatnent groups, the active
treatnent and, in this case, the control group, and
then plots the relative risk associated with the
treatnent to the left.

You can se here. This is ACE inhibitor
versus placebo. There was a 5 mm systolic bl ood

pressure reduction, 2 mmdiastolic blood pressure
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reduction. This was the estimate of the effect on
stroke, a relative risk of 0.72, suggesting a 28
percent reduction in the risk of stroke in the
trials of ACE inhibitors conpared with placebo.

If we | ook at cal ci um antagonists, simlar
effects, slightly larger, but w de confidence
limts, about 38 percent reduction, and if we | ook
at nmore versus less, so this was nore intensive
bl ood pressure | owering versus |ess intensive bl ood
pressure |lowering. Once again, clear evidence of a
greater reduction in stroke risk anong patients
receiving nore intensive treatnent.

So, these data extend the data that |
showed earlier, which had indicated that the ol der
drugs, diuretics and beta bl ockers, were associ ated
with a reduction in stroke risk. These data show
that ACE inhibitor, calcium antagonists also confer
simlar sorts of benefits, and, indeed, the nore
i ntensive the regi men, the bigger the reduction in
risk.

For coronary diastolic, sonewhat simlar

picture for ACE inhibitors, 20 percent reduction in
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ri sk, calcium antagoni sts about the sane, so again,
extending the evidence to the newer agents for
protection agai nst coronary heart disease, although
no clear evidence in this instance that nore

i ntensive bl ood pressure | owering necessarily
conferred any additional benefits, but very w de
confidence limts and noderate benefits couldn't be
excl uded.

If we | ook at heart failure, and the
earlier trials | don't think collected nearly as
good data on heart failure as the ol der studies
have done, but here we see cl ear evidence of
benefit with ACE inhibitors and 18 percent
reduction in the risk of heart failure; with
cal ci um ant agoni sts, no clear reduction, trend
towards an excess, but not statistically
significant, simlarly for nmore intensive bl ood
pressure lowering, trend towards a | ower risk, but
not statistically significant.

If we | ook at the conposite, then, of al
maj or cardi ovascul ar events in these trials of

active versus control, then, unquestionably,
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benefits of ACE inhibitor based therapy, about 22
percent reduction in the risk of any major vascul ar
event, simlar reduction wth cal ci um ant agoni st
based therapy, and also a clear 15 percent
reduction in the risk of any nmajor event with nore
i ntensi ve bl ood pressure | owering.

Now, this is a separate analysis that we
conduct ed | ooki ng an angi otensin receptor bl ockers
versus others. It was conducted separately because
the nature of the trials were quite different to
those of other agents insofar as nmany of the
studies neither fitted the description of being
conparison of active treatnments or conparison of
treatnent and control

They were essentially trials which
conpared treatnents based on angi otensin receptor
bl ockers with other sorts of therapy, which tended
to be less intensive. As you can see here, there
was as higger blood pressure reduction in the
angi ot ensin receptor blocker assigned patients than
there were in patients assigned to a variety of

ot her reginens.
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Nevert hel ess, notw thstanding that, there
were clear reductions in stroke risk with ARB-based
therapy. There was no clear reduction in coronary
heart di sease. There was a clear reduction in heart
failure and the clear reduction in mgjor
cardi ovascul ar events.

So, based on this, which is essentially
the totality of the avail abl e evidence, one m ght
propose that the outcome clainms that are generally
appl i cabl e woul d be that regi mens based on either
ol der or newer classes of drugs have been shown to
reduce the risks of stroke, or coronary heart
di sease, and of a conposite of all nmajor
cardi ovascul ar events that woul d included
cardi ovascul ar death, stroke, nyocardia
infarction, and heart failure.

These benefits are observed across a very
broad range of patient groups, and | haven't really
been able to go into this in any detail because of
time constraints, but we see benefits in Caucasian
popul ati ons, Asian popul ati ons, African-Anerican,

anong the middl e-aged and the elderly, in those
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with hypertension and those with diabetes, and
those with a history cardi ovascul ar di sease, and

wi t hout any consi stent evidence of heterogeneity in
the size of the treatnent effects in different
patient popul ati ons.

I would just like to enphasize that the
benefits of bl ood pressure |owering drugs are not
restricted to patients with hypertension, which is
a conmon nyth in many respects.

This is results froma trial in patients
wi th cerebrovascul ar di sease, the PROGRESS study, a
| arge study of bl ood pressure |lowering for the
secondary prevention of stroke, and you can see
clear benefits in ternms of prevention of stroke
anong hypertensive patients, a 32 percent
reduction, but you can also see clear benefits in
t he non-hypertensives, in fact, not all dissinilar
magni tude for both stroke and for the totality of
maj or vascul ar events.

Q her potential clains. in sone trials,
there have been reports of reduced incidence of

heart failure, as you sawin the trials of ACE
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inhibitors, in other trials evidence of reduced
progressi on of renal disease, in other trials

evi dence of reduced incidence of new onset

di abetes, but | think it is probably a reasonable
conclusion that the evidence is insufficient to
claimany of these as being generally applicable to
al | drug cl asses.

That is the end of my first presentation
Do you want me to go straight on, Steve?

DR. NI SSEN. W are actually sonewhat
ahead of schedule. Perhaps if there is a burning
question or two, | think, Tom you may want to ask
sonet hi ng.

DR. FLEM NG  Steve, thank you very nuch
I found the manuscript that corresponds to your
presentation extrenmely insightful

One of the things that was of interest is
the slide on the ARBs. | don't knowif you could
flash that slide up again for a nonent, where it
appears that what you are indicating is that in the
trials, there is sonewhat better blood pressure

contr ol
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DR MacMAHON:  Yes.

DR. FLEM NG That anal ysis predates
value, is that correct?

DR MacMAHON:  Correct.

DR. FLEM NG Wsat is your assessnment when
you i ncorporate val ue?

DR. MacMAHON: I n the next presentation, |
am going to talk specifically about how the new
trials inpact on the interpretation of treatnent
effects of specific classes, so if you don't m nd,
I mght leave it until then

DR. NI SSEN: Bob, you had a question

DR. TEMPLE: The effect on, let's say,
coronary artery disease related events, in early
trials was always | ower than the effect on stroke.
It didn't quite roll back the epidemiologically
predicted effect.

I have always attributed that to
hypokal emi a fromthe doses of diuretics that were
used. Do you see any difference between the
earlier studies using 100 or thereabouts and the

| ater studies using either | ower doses or
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31
protecting agai nst hypokalemia with trianterene or
sonet hing like that, because ny inpression that the
ef fect size gets larger when you do that, so that
is probably an inportant consideration than what we
are tal ki ng about.

DR. MacMAHON: Certainly, it was true that
in the early anal yses around 1990, the 16 percent
reduction in coronary risk was, one, less than the
reduction in stroke risk although the epi dem ol ogy
woul d, of course, predict that you would get |esser
relative risk reductions, however, as you say, it
appeared that there wasn't as conplete protection
as one m ght have hoped for, and there was great
di scussion at the tinme about adverse metabolic
effects, not only of diuretics, but of beta
bl ockers.

I think probably those concerns have
di ssi pated somewhat as new data have indi cated
somewhat |arger reductions in risk. \Wether those
differences are really the play of chance, or
whet her they are specific to sone difference in the

treatnents in the early studies and the |ater
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studies, | think it is hard to necessarily
i nterpret.

But it is worth thinking about this in
respect to other interventions for the prevention
of coronary heart disease, because even lipid
| owering therapy, which we unequivocally know to be
of great value in ternms of primary and secondary
prevention, you don't see entire reversal of the
full epidemologically expected effects of
chol esterol reduction within the first few years of
treat nent.

You are still seeing on average about
two-thirds of the full benefit in the cholestero
lowering trials, so that is not dissimlar to the
sorts of proportional benefits one is seeing with
bl ood pressure lowering, so it could be just a nore
chroni ¢ process than stroke reversal

DR. NISSEN. This is both in answer to
you, Bob, and a question for Steve. | have al ways
attributed it to the way we define the events. You
know, myocardial infarction, you know, particularly

if you go back a few years, had a definition that
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required one to have the classical, sort of
transnural infarct.

Now, a lot of the events that we see,
contenporary events, are these softer events, you
know, patients get admitted to CCU for ACS, they
have a little troponin | eak, nmaybe they go on and
have revascul ari zati on.

So, ny question is, do you have any
i nformati on you can bring to bear about, you know,
because these are obviously very undesirable events
for patients, you know, having an admission to the
hospital and getting an interventionalist to go put
a stent in you is an adverse outcone, and the
question is if you add those events in, do you
| earn anything, or can you? | mean do you have
that information?

DR. MacMAHON: I n general, we haven't
consistently coll ected data on revascul ari zati on,
for exanple, in this project, but if you | ook at
maj or individual studies, in general, one sees
simlar sorts of effects on revascul arization rates

as coronary death, or nmjor myocardial infarctions,
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so there is a simlarity of treatnment apparently.
DR. TEMPLE: But the disparity applied to

coronary nortality, too, which is not just getting

into a hospital. | was always struck by the--I

don't renmenber if it was Mster Fit, or which one

of them-one of the NIH trials had to stop its
chl orthal i done-100 arm because of excess

mortality. ©Ch, we know that nust have been

hypokal enmia, | nean it is hard to think what else

it could be.

I guess | was al so struck that when SHEP

finally got around to using the right dose of

diuretic, you would have the expected 30-plus

percent reduction in coronary nortality, so maybe

that is not the explanation, | don't know. | have

got slides saying it is.

DR. BLACK: | think there is one other way

to look at it, Bob, and, Steve, as well. |If you

|l ook at the trials of isolated systolic
hypertension, like SHEP, which didn't only have
diuretics in them then, the epidem ol ogi ca

predictions for M are very simlar to what you
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woul d expect, so the popul ations may be different,
as well as the drugs, and | amnot sure we can
really say.

DR. NI SSEN. You had a question, Bill?

DR HI ATT: Just sonmewhat of a broad
question, but it relates to the popul ati on studied,
and never is needed to treat, we talk about prinmary
and secondary prevention quite a bit.

Woul d you just comment a bit on these
nunbers and the effect sizes in terns of absolute
ri sk reduction versus relative risk reduction?

DR. MacMAHON:  First of all, the relative
risk reductions are broadly conparable, so it was
difficult to find evidence that the size of the
relative risk reduction varied by patient group,
but the absolute benefits vary enornously,
absol utely enornously.

So, at one extreme, for exanple, anobng
pati ents who have got a history of cardi ovascul ar
di sease, for exanple, in the PROGRESS study, in
whom al | patients had cerebrovascul ar di sease,

then, you are preventing an event in half a dozen
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patients treated for five years, whereas, at the
ot her extrene, when you are | ooking at very
nmodestly el evated bl ood pressure in patients
ot herwi se w thout pre-existing disease and
frequently wi thout other cardiovascul ar risk
factors, you can be tal king about treating hundreds
of patients for the sane period of tinme to prevent
an event, so there are a huge range of absolute
treatment effects that appear to be entirely driven
by the background | evel of risk

So, you know, you are reducing stroke risk
by, say, 30 to 40 percent at all |evels of absolute
risk, but that is clinically neaningful in sone
groups and nuch | ess so in others.

DR. H ATT: Steve, | would like to suggest
that that concept be retained throughout the day in
terns of these |abeling discussions.

DR. NISSEN: It is interesting because
had very simlar thoughts. You know, with |ipids,
the intensity of therapy is deternined, not so nuch
by what the cholesterol level is, but by the |eve

of risk, whereas, in hypertension, we say, well,
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here is your goal with the exception of, say,

di abetes, and this concept is not as well devel oped
in the hypertension world, but it is a very

i mportant one that | hope we get back to discuss.

I think we had better not get hung up
here. | could ask a thousand nore questions of
Steve, who spent quite a long tinme |ooking at these
data, really terrific.

Steve, do you want to go on and give your
second presentation?

Differences in Qutcomes Clainms for
Different Drug C asses

DR. MacMAHON: The second topi c concerns
the question of whether there is evidence to
justify different clainms for different drug
cl asses.

Once again | amgoing to focus
predom nantly on data fromthe Bl ood Pressure
Lowering Treating Trialists' Collaboration. | am
going to focus also predominantly on the second
cycle, although | am going to show some unpubl i shed

data which is really only going to be released this
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week, in fact, tomorrow in MIlan at the European
Soci ety of Hypertension neeting, which really
updates effectively a third cycle of analysis.

I have showed you results for the
conpari son active versus control, and ARB versus
other regimens. | am now going to focus on the
evi dence of treatnent differences conparing
different active regimens, so ACE inhibitor versus
diuretic or beta bl ocker, cal cium antagoni st versus
diuretic or beta blocker, and ACE inhibitor versus
cal ci um ant agoni st .

One of the issues that these conparisons
raise is should we be really be putting diuretics
and beta bl ockers together as the control
condition. | think that is a reasonable question
to raise.

Unfortunately, because this was
prespeci fi ed hypot hesis and prespecified protocol,
this is what we said we would do, so fundanentally,
this is what we have done. However, we have done
sensitivity analyses in which we have taken out al

the beta blocker trials, the ones which were beta
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bl ocker was the principal control condition, and
none of the conclusions that | will show you woul d
change.

Fundanental ly, very few of the trials were
based on a beta bl ocker as the nunber one drug, so
mostly what you are seeing here is evidence
conparing a newer agent with a diuretic-based
regi men.

In all these conparisons, nost of the
trials conpared reginmens rather than single drugs,
so we are not |ooking at necessarily drug A versus
drug B, but a reginmen based on drug A versus a
regi men based on drug B

In almost all the studies, there was the
capacity to add additional therapy where it was
required for blood pressure control

W have quite a |ot of data now fromthese
trials comparing different agents, 47,000 patients
intrials conparing ACE inhibitor with diuretic or
bet a bl ocker based therapy, and you can see there
are the component studies, 6,000 major events in

these trials. Calciumantagonists versus diuretic
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or beta bl ocker, 68,000 patients, 7,000 events, and
ACE i nhi bitor versus cal ci um antagoni sts, 26, 000
patients, 4,000 events.

So, looking at the results, first of all,
if we |ook at stroke, ACE inhibitor based therapy
versus diuretic or beta blocker. The ACE inhibitor
based therapy was | ess effective in |owering bl ood
pressure, so there was a 2 mm hi gher bl ood pressure
in ACE inhibitor treated patients than in those
receiving the diuretic based therapy.

There was al so a borderline significant
treatment advantage for the diuretic, about a 10
percent greater reduction in stroke risk.

If we | ook at cal ci um ant agoni st versus
diuretic or beta blockers, once again, a slight
advantage to the cal cium antagonist in ternms of the
size of the blood pressure reduction, only 1 nm
though, and this tine borderline significant
evi dence of greater reduction in risk with calcium
ant agoni st based regi men, about a 7 percent greater
reduction in risk.

Not surprisingly, therefore, when you

file:///Z|/Storage/0615CARD.TXT (40 of 506) [6/29/2005 3:47:37 PM]



file:///Z|/Storage/0615CARD.TXT

conpare ACE inhibitors and cal ci um antagoni sts, a
slight advantage to the cal ci um antagonists in
terns of the bl ood pressure reduction and about 12
percent greater reduction in stroke risk.

So, sone evidence here that there may be
di fferences between agents in their effects on
stroke risk, but pretty wide confidence limts, al
of themtending towards one, so hard to say whet her
or not these treatment differences, on the one
hand, are real, and if they are real, how large are
they in reality.

For coronary heart disease, really no
evi dence of any difference between the reginens,
ACE inhibitor, diuretic, calcium antagonists versus
diuretic, or ACE inhibitor versus cal ci um
antagonist in their effects on nmmjor coronary
di sease

Heart failure, probably the clearest
evi dence of differences between reginens. No clear
evi dence of a difference between ACE inhibitor and
diuretic or beta blocker, but very clear evidence

of the difference between cal ci um ant agoni sts and
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diuretics and beta bl ockers with a narkedly greater
reduction in risk with the diuretic and beta
bl ocker based therapy.

Simlarly, when we conpare ACE inhibitors
versus cal ci um ant agoni sts, once again, a nuch
| arger reduction with the ACE inhibitor.

However, if we look at the conposite of
al | cardi ovascul ar events, then these core-specific
di fferences were |l argely bal anced out, so overal
you can see here no clear difference between groups
in their effects on the conposite of all ngjor
cardi ovascul ar events.

One area where there has been great
controversy is whether or not specific drugs have
particul ar benefits for patients with di abetes, so
I just show here a paper which is com ng out |
think this nonth, in the Archives of Interna
Medi ci ne, where we have | ooked at separate
treatnment effects on these outconmes in patients
with and without diabetes, and overall you can see
that there is really no clear difference in the

benefits of these agents in diabetic patients
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conpared with non-diabetic patients.

W have al so done the sane for the
angi ot ensin receptor based regi mens, and once again
you see a very simlar finding, that the treatnent
effects in the relative sense are simlar in
di abeti cs and non-di abetics, although to cone back
to the issue that was raised earlier, diabetics are
at hi gher absolute risk and therefore stand to
benefit more fromthe same size relative risk
reducti on.

So, concl usions then based on this second
round of anal yses m ght be that cal ci um antagonists
and diuretic/beta bl ocker based regi nrens may be
nmore effective than ACE inhibitor-based therapies
for stroke prevention. ACE inhibitors and
diuretic-based regi nens appear to be nore effective
for heart failure prevention, and there were no
clear differences between reginens in their effects
on coronary heart disease

For total cardiovascul ar events, however,
there were very simlar effects of ACE inhibitor,

cal ci um ant agoni sts, and diuretic/beta
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bl ocker-based regi nens. There was al so, as

poi nted out earlier, clear evidence that
angi ot ensi n receptor bl ocker-based therapies al so
reduce cardiovascul ar risk and that these effects
for all the drug classes appear to be simlar in
di abeti c and non-di abetic patients.

So, the question then of independent drug
effects, do these anal yses necessarily rule out the
potential for there being i ndependent drug
benefits? This has been, as nmany of you will know,
the primary focus of debate in the bl ood pressure
and hypertension community for at |east a decade,
and | think as was pointed out in the introductory
remar ks, this has been an area where there has been
really no consensus as to whether or not there are
ef fects which are i ndependent of blood pressure
| oweri ng.

One of the major hypotheses has concerned
the potential advantage of agents that inhibit the
renin-angi otensin system Therefore, we have
undertaken as part of the Blood Pressure Trialist

Col | aborati on sone anal yses whi ch | ooked
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specifically at the question of whether ACE

i nhi bitors and angi otensin receptor bl ockers confer
benefits that are greater than that which would be
expected on the basis of the blood pressure
reductions achi eved al one.

So, specifically, what we have done is we
have | ooked in trials of active versus active
agents, as you know, and we have seen no clear
advant age of ACE i nhi bitor-based reginens in those
head-t o- head conparisons, but it is inportant to
poi nt out that there were noderate differences
bet ween the regi mens and their blood pressure
| owering effects, and there could have been sone
maski ng therefore of potential independent benefit.

In the trials of the ARB-based regi nens,
we have seen cl ear evidence of benefits, but there
is uncertainty as to whether or not those benefits
are greater than night have been predicted by the
reduction in blood pressure al one.

So, in these new anal yses, we have | ooked
at the effects of ACE inhibitors and ARB-based

reginmens, and to follow up Tom Fl enmi ng's point,
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these now include all of the nobst recent trial data
i ncludi ng the VALUE st udy.

We have stratified these treatment effects
by bl ood pressure differences between random zed
groups, and we have | ooked at three cause-specific
out cones: stroke, coronary heart disease, and heart
failure.

I would just point out that because of the
clear difference between cal ci um ant agoni sts and
other agents, and their effects on heart failure,
we have taken out the cal cium antagonists fromthe
heart failure anal yses where cal ci um ant agoni sts
was the control group.

It doesn't really nake a huge difference,
but given the clear difference of a differential
effect, it didn't seem appropriate to include those
trials in which cal cium antagoni sts were the
control s.

This is a very conpl ex | ooking slide, but
this is basically the difference in achi eved bl ood
pressure reduction between the randonized

treatnments, and this is the odds ratio.
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What you see here for the ACE inhibitor in
the black and the black circles, it shows that the
bi gger the reduction in blood pressure, the bigger
the prevention, the reduction in the stroke risk

For the ARB, you see al nbst exactly the
same thing. Inportantly, if you ook at this
intercept at zero mmof nercury difference between
the two groups, both these regression lines are
pretty nuch going through this intercept,
suggesting that there is no protection against
stroke when there is no bl ood pressure reduction,
and this woul d suggest that nost of the differences
that we have seen at |east with ACE inhibitors and
ARBs can be explained by the size of the bl ood
pressure reduction.

Now, when we | ook at coronary heart
di sease, we see sonething different. Here is the
result for angiotensin receptor blockers, once
agai n suggesting the bigger the reduction in bl ood
pressure, the bigger the prevent of coronary
di sease, but largely going through the origin here,

but if we ook at ACE inhibitors, you can see that
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the results for ACE inhibitors are set about 10
percent below the results for angiotensin receptor
bl ockers, suggesting--and this is highly
statistically significant, and the difference
between ACE inhibitors and ARBs is also itself
highly statistically significant--suggesting, as
you can see here at zero mmof nercury difference
bet ween treatnment and control condition, that you
are seeing about 10 percent protection against
coronary heart disease

So, this is perhaps the first--1
hesitantly use the word "clear"--but the first
evi dence that suggests that there may well be
sonet hi ng speci fic about sone drug classes which
are offering some protection beyond bl ood pressure
reducti on.

It is interesting that we see here, we
don't see the same results for ARBs, which suggests
that it is not sonmething that is necessarily
specific to inhibition of the renin-angiotensin
system rather, sonething that appears to be

specific to ACE inhibitors.
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Heart failure. Really, no evidence with
the ACE inhibitors that there is any protection
agai nst heart failure when there is no reduction in
bl ood pressure, perhaps not quite what would be
expected for ARBs, although they are shift away
fromthe origin here, the confidence limts are
very wide and there is no significant evidence with
ACE inhibitors or ARBs that we are seeing any
protection beyond that which could be expl ai ned by
bl ood pressure | owering al one.

You can see that for essentially all of
these outcones, the principal observation that is
common to themall is that the bigger the bl ood
pressure reduction, the greater the protection
agai nst all of these core-specific cardi ovascul ar
out cones.

That indeed might be the principa
conclusion that for all regimens, irrespective of
drug class, it is the same of the blood pressure
reduction that appears to be primarily driving the
size of the risk reduction

However, for coronary heart disease, we
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appear to see about a bl ood pressure i ndependent
ef fect of ACE inhibitor-based regi nens of about 10
percent.

For stroke and for heart failure, there is
no cl ear evidence of blood pressure-independent
effects of either ACE inhibitors or ARB-based
regi nens.

This, of course, suggests that the
observation in the direct comparisons, the trials
that conpared ACE inhibitors with other outcones,
this apparently independent effect of ACE
i nhi bitors was obscured by the fact that they are
| ess effective at | owering blood pressure. So,
what we saw in those trials was a sinmilarity of
treatment effect in terms of the outcome, but with
| esser bl ood pressure reduction

Now, obviously, because of that practica
limtation, one mght ask whether or not there
really is any therapeutic relevance given that the
net effect is no different. Nevertheless, it does
suggest the perhaps conbination therapy with an ACE

i nhi bitor, which mght give you this 10 percent
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i ndependent protection,and ot her agents, which
woul d extend that size of the blood pressure
reduction would of fer the greatest production

In closing, | would just like to
acknow edge the people who really do all this work
Fi ona Turnbull, Bruce Neal, Charles Al gert back at
the coordinating center in Sydney.

Thank you very much.

[ Appl ause. ]

DR. NISSEN. W are doing very well on
time, so if there are sone burning questions, let's
ask them

DR. PICKERING | have two questions
related to the stroke prevention. The first is the
recently published MOSES study that showed that
recurrent stroke appeared to be prevented by an ARB
nmore than cal ci um channel bl ocker, and they said it
was i ndependent of bl ood pressure. You probably
didn't include that in your analysis.

DR MacMAHON: | don't think that was
included in this analysis. | think once again if

you |l ook at the totality of the evidence, it is
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hard to see that there is much convincing evidence
that there is a najor difference between these two
groups of therapies or between any of the treatnent
reginens really that are independent of bl ood
pressure |lowering, but there will be occasiona
studi es that suggest the converse, but | think it
is only when you look at the totality of the

evi dence that you can rule out, you know, snall
differences, the results of play of chance.

DR. NI SSEN. Steve, you obviously have
been |l ooking at this for a long, long tine. Wuld
you agree with the statenent that any drug cl ass or
drug-specific effects could | argely be overcone
with, say, an extra nmillineter or two mercury bl ood
pressure reduction?

In other words, if you tried to conpare
two reginens, even if you had a drug that was
better on one endpoint than another, you pick up an
extra couple of mllinmeters, and those all go away?

DR. MacMAHON:  Yes, that is exactly right,
yes.

DR PORTMAN: It is hard to have a
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di scussi on about antihypertensives and their
effects on the different classes without including
i ssues related to the kidney, and the progression
of renal disease, end-stage di sease, doubling of
serum creatinine, and the Iike.

These are wonderful analyses and | was
wonder i ng whet her you had sonething sinmlar related
to progression of renal disease.

DR. MacMAHON:  Well, we are right in the
m ddl e of that now | would like to be able to
show you results, but we haven't gotten themyet.
We are collecting data on progression of rena
di sease fromall the trials, and we realize that
that is the major outstanding issue, and al so
specifically with respect to diabetic and
non-di abetic patients, that although there is no
cl ear advantage of any reginen for the prevention
of vascul ar or mcrovascul ar events, whether there
is differential effects frommicrovascul ar events
i s another matter.

DR. PORTMAN: A followup, if | mght.

The other thing, in | ooking at the conbination, we
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have | ooked at diuretic and beta bl ocker, but
really, the conbination that is being used at |east
in practice nore commonly now i s the ACE inhibitor
and a diuretic, or the ARB and a diuretic.

Have you been able to address any of those
studies, or are they still pending?

DR MacMAHON: | think, in reality, there
are no specific studies which have | ooked at
particul ar combinations. | nean | guess the ASCOT
trial aside, which | ooked at the conbination of
cal ci um ant agoni sts and an ACE i nhibitor versus a
diuretic and a beta bl ocker, but nost of the
others, there was a relatively free use of add-on
therapy, so it is alittle hard to talk
specifically about particul ar conbi nati ons, but
certainly ongoing are large-scale trials |ooking
specifically at the issue of ACE
i nhibitors/diuretic conbinations in particul ar
patient groups |ike diabetics.

DR. PICKERING A couple of years ago we
approved | osartan for drug prevention on the basis

of the LIFE study, and there was debate at that
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review as to whether it was because the ARB was
better or the atenolol was worse, and since then,
there was a paper in Lancet that appeared
suggesting that atenolol |owers blood pressure, but
does not | ower risk.

Coul d you commrent on that?

DR. MacMAHON:  Yes. In our analysis of
all the ARB trials, there is no evidence that the
protection against stroke is any greater than would
be expected by the size of the blood pressure
reductions achi eved, and that includes the LIFE
trial.

I don't think we have adequate data to
conment on whether or not beta bl ockers per se are
| ess effective, because as | said, although beta
bl ockers were used in some of these trial, for the
nmost part, the conparisons in this group are
diuretic based.

DR. NISSEN. | had one nore question, and
maybe this is a rhetorical question, but
phar macoki netic effects are very different anongst

drugs, and we know that obviously, blood pressure
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can potentially have an effect 24 hours a day on
endpoi nts.

So, | assune that alnobst all these trials,
the data you had avail abl e was a casual bl ood
pressure taken in the clinic. This cones up
frequently. For exanple, take a trial |ike HOPE
where the drug was given in the evening, and then
the bl ood pressure is nmeasured the next day at
trough, so it looks like there is not much bl ood
pressure difference, but the blood pressure
difference at night in a smaller anbulatory bl ood
pressure study was ruch, nuch | arger.

So, is it possible that some of these
potential differences you are seeing are really
related to the pharmacokinetic properties, and not
actually to any differences between the drugs
t hensel ves?

DR. MacMAHON: That's a good question, and
certainly we are aware of the issues relating to
the HOPE study in particular and how that m ght
i npact on these anal yses.

When we take HOPE out, you see exactly the
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57
sanme thing, so that 10 percent advantage, which is
specific to coronary disease, still seens to be
there. There is a sense, of course, in which that
if we were seeing anything that was nasking a bl ood
pressure specific effect, you would see it nore for
stroke that you would for coronary di sease, so the
coronary di sease results seemto be robust even
when you took HOPE out and | ooked at the trials,
where | don't think there is the sane degree of
concern as to whether or not you are really seeing
a |l esser picture of the blood pressure reduction.

DR. H ATT: | have on general question, as
wel | .

You have shown us that the different
cl asses probably don't differ nuch in terns of
benefit, but the question | have is one of harm do
cal ci um channel bl ockers cause harm and
specifically, there are trials conparing ACE to
cal ci um channel bl ockers that suggest an increase
of non-fatal M, at least in the ABCD trials, and
the question about heart failure.

Woul d you just address that?
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DR. MacMAHON: Once again, these data
don't provide any evidence that woul d suggest that
cal ci um ant agoni sts, ACE inhibitors, or diuretics
confer different effects on coronary heart disease
per se.

Al t hough there have been reports in
observational studies and in a few small trials,
when you look at the totality of the evidence for
coronary di sease, the effects of all the agents
appear to be very sinilar.

That's, of course, also confirned now by
pl acebo-controll ed trials of cal cium antagonists
where there is a 20 percent reduction in coronary
risk, which is statistically significant.

So, | think some of those concerns that
there have been about the safety of cal cium
ant agoni sts for coronary disease are largely, if
not entirely, allayed by the recent results.
However, for heart failure, it is a different
matter, and here we do see, | think, unequivoca
evi dence of the difference between regimens in

their effects on heart failure, and the cal ci um
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ant agoni sts appear to be clearly less effective
than the others.

In the placebo-controlled trials, there is
no significant excess of heart failure, but there
is atrend in the wong direction, there is no
cl ear evidence of a reduction, and the head-to-head
conpari sons always favor the non-cal ci um
ant agoni sts regi nmens.

There are lots of questions about to what
degree the peripheral edema caused by cal ci um
ant agoni sts are clouding the issue of whether this
is real heart failure or not. It is alnost
i mpossible to avoid that if it is a real bias.

What we have tried to do here is
standardi ze the definition of heart failure in al
these trials, and what | have shown you only
i ncludes death fromheart failure or
hospitalization fromheart failure

Now, of course, it is quite possible that
deat hs and hospitalizations fromconditions other
than heart failure, that appear wi th periphera

edema, mght be called heart failure incorrectly,
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but at |east what we are seeing here is definitely
hospi tal i zati ons and deat hs.

DR. H ATT: So, ny question is harm

DR, MacMAHON:  Yes.

DR. H ATT: So, you are interpreting the
data as neutral in heart failure, not causing
excess heart failure.

DR MacMAHON: | think there are two
issues. One is that other reginmens are clearly
nore effective in preventing heart failure. In
terns of whether or not cal ci um antagoni sts cause
heart failure, the only way you can really assess
that is fromthe placebo-controlled trials, because
ot herwi se you don't know whether it's the harm of
one or benefit of the other, or both.

The pl acebo-controlled trials don't show
any significant excess of heart failure. The
confidence limts are wide, the point estimate is
on the wong side of the line, so these results are
not inconsistent with an increase in heart failure,
but they are also consistent with no effect or even

a nodest benefit.
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So, | think the only conclusion that is
really rock solid is that they are |less effective.

DR. NI SSEN: John Teerlink was next.

DR TEERLINK: G ven that stroke and
coronary artery disease are both vascul ar di seases,
I was always interested, the difference between
stroke and coronary artery di sease.

One of the hypotheses | have been
interested in hearing nore about is whether cal cium
channel bl ockers or the reducing bl ood pressure
effect relates nore to preventing early stroke,
whereas, if you | ooked at sort of a time-dependent
anal ysis, ACE inhibitors and ARBs may be better at
preventing devel opnent of risk of stroke |ater down
the line.

From your data, is there any suggestion
that that may be at play?

DR. MacMAHON:  No, really, we haven't got
at the nonent anal yses which would allow us to | ook
at tinme-specific effects, which | guess is what you
are saying, is it possible that there are

differential effects of different agents at

file:///Z|/Storage/0615CARD.TXT (61 of 506) [6/29/2005 3:47:38 PM]



file:///Z|/Storage/0615CARD.TXT

different tinme points. No, we don't have that data
unfortunately.

DR. NI SSEN: Bob, you are next.

DR TEMPLE: One of the distortions that
is inevitable in these conparative trials is that
you introduce artificiality into the reginmen. So,
in ALLHAT, you know, if lisinopril didn't work, you
weren't allowed to take a diuretic, because that
was one of the test drugs. Wll, no one would
behave that way, they would always add a diuretic.

So, ny question goes to the cal cium
channel bl ockers. One question m ght be should you
start with one, and maybe the heart failure data
says that's not as smart as sone other choices, but
a bigger question, especially since nost people
don't get controlled is, is there a potential
adverse consequence of adding it.

So, can you say anything about whether the
worse finding on heart failure continues to show up
in the presence of a diuretic or in the presence of
one or another renin active drugs as opposed to

when you use it al one?
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DR, MacMAHON:  Well, certainly in the
VALUE study, that's probably the greatest single
experience of the use of the cal cium antagonists in
conbination with a diuretic, because in that study,
whi ch conpared val sartan and ami odi pi ne, the second
line therapy for all patients was a diuretic.
can't quite renenber what it was, but it was a
diuretic, and a large proportion of both groups
recei ved that.

In that study, there was no significant
difference in heart failure between the ARB-treated
patients and the cal ci um antagoni sts-treated
patients. There was sone non-significant
di vergence in favor of the ARB in the second half
of the trial. You can ask Tom he and | were on
the DSWV, | don't think that we thought that this
was convinci ng evi dence that there was a difference
in that particular trial where you have a | ot of
background use of diuretic.

DR. TEMPLE: So, that goes to the question
of whether the heart failure difference is harm or

failure to benefit, or mght go to that, which is
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really quite inportant, because we are going to be
tal ki ng about multi-dose regi nens for the nost
part.

| was struck in ALLHAT, the ACE inhibitor
didn't |ook very good, and what | was remninded of
was that 100 percent of all the ACE inhibitor heart
failure trials are in people on diuretics. Well,
not in ALLHAT you are not. So, you wonder what the
role of that is in the finding.

DR, MacMAHON: One of the issues | guess
in thinking about harmis also | think while it's
important to | ook at core-specific outconmes, it is
obviously net harmthat really is the issue, that
al t hough there may be differences between agents in
the core-specific effects, it is really in ternms of
the net effects on, if you like, the totality of
the cardi ovascul ar di sease burden that is nost
important. | mean | just think that has to be kept
in mnd.

DR. NI SSEN: Just one coment. W are
going to go for about five nore m nutes, and then

amgoing to keep us on tine. But, of course,
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sonmeti mes we have clues as to which outcones a
patient is nost susceptible to, and when we do, we
can use that information in making sel ections of
drugs.

I think we are going to cone back to that,
Bob, nmaybe | ater, because we sonetimes know that
certain populations are nore vulnerable to certain
adverse outcones for a nunber of reasons, and that
may i nmpact on the best choice of drugs.

I think, Henry, you were next. W are
going to do Henry and then Tom and is there
anybody el se?

DR, CARABELLO  Yes.

DR. NI SSEN. And Jonat han. Everybody has
got questions. Unfortunately, we are going to get
behind here, and | amgoing to go until 9:15
exactly, and | apologize if everybody doesn't get
to ask their question. Just wite it down and we
will conme back to it during the discussion period,
but we are going to |lose Henry, so that is a
probl em

DR BLACK: Thanks. | just want to nake a
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couple of comments. | always enjoy hearing Steve's
anal yses and live off them for the npst part.

One thing | think he hid in sone of what
he said, was to lunp ACEs and ARBs together. They
have different effects on outcones. ARBs | ook good
for strokes, ACEs don't | ook good for strokes.
There is a difference in coronary disease, as well,
and it can't be the renin-angiotensin system
bl ockade because they both do that, it may be the
other effects that ACEs have, and maybe we ought to
start thinking about themdifferently. That is one
t hi ng.

| also want you to conment a little bit on
nondi hydr opyri di nes and di hydropyridi nes. Once
again, we lunp together those as both cal ci um
antagoni sts. In the CONVINCE study, which wasn't
exactly a conparison of a nondi hydropyri di ne
against a diuretic or beta bl ocker, and the others,
we saw no real differences. Atenolol was the beta
bl ocker that was used in nore than half the
patients as their first drug. Hydrochl orothiazide

was added to bot h.
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We saw really no di fferences between what
you did, but it didn't change the conclusions in
the Lancet paper, which we hoped it mght, so
think there is a lot we need to understand.

DR. MacMAHON: I n terns of di hydropyridine
ver sus nondi hydropyridi ne, certainly in sone of the
early anal yses, the first round, we | ooked at this
specifically and saw fundanental |y the same sort of
out comes for both.

In the second round, we didn't really
focus on that, but | have asked themto rerun
those, and once again the overall findings that we
saw for cal ci um antagoni sts appeared to apply
equal ly to di hydropyridi ne and non-, but the very
| atest results that | have put up there, we
obvi ously haven't yet |ooked at that split.

DR NI SSEN. Tom

DR FLEM NG Let nme see if | can do this
in a mnute, Steve. Can you put up one of your
| ast slides on heart failure, the relationship with
heart failure risk, and while you are doing that,

want to follow up on what Tom Pi ckering was sayi ng,

file:///Z|/Storage/0615CARD.TXT (67 of 506) [6/29/2005 3:47:38 PM]



file:///Z|/Storage/0615CARD.TXT

given that we spent an entire day on January 6,
2003, tal king about this issue of the LIFE trial

It did strike me in that study that
Losartan agai nst atenolol, there was a 25 percent
relative difference in stroke reduction, only a
1.15 mmdifference mercury in blood pressure.

Is that just an oddity in that trial that
doesn't, in fact, showup in the entirety of the
data? You seemto dismss it as, in fact, not
reflecting potential effects on stroke beyond bl ood
pressure | oweri ng.

DR. MacMAHON: | think once again what we
are trying to do is rather than interpret any one
trial by itself, look at the totality of the
evi dence and see whether or not there is a
consi stent pattern, because, you know, as you are
fully aware, when you have dozens of trials like
this, you are going to bet by the play of chance
sonme things that | ook extrene and others that
don't.

DR. FLEM NG That is what | amgetting

at. So, you would say, in fact, it is inconsistent
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with the totality of the data, the totality that
woul d not suggest this.

DR MacMAHON: | think that's correct, but
I woul d bal ance that by saying this data set does
not provide good evidence about whether or not beta
bl ocker thenselves are inferior treatnents because
so few of these trials used beta bl ockers as the
primary outcone.

So, it is not inpossible that--

DR FLEM NG Doesn't this slide here
actual |y suggest, maybe in small data, that for
ARBs, that it is not blood pressure and heart
failure?

DR. MacMAHON:  Well, it does, but if you
| ook at these confidence limts, 12,000 percent is

a pretty high upper confidence limt.

DR NI SSEN: | think Jonathan was next. |
want to nmake this the last question. | apologize
for the rest of you. You will have plenty of

chances to talk later, so let's do this, one nore
DR. SACKNER- BERNSTEI N: Thanks, Steve.

I enjoyed the presentation. | think the
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i dea of lunping together the classes is sonething
that we need to pay ongoing attention to, and these
anal yses are one exanple of that.

If you |l ook at the paper that Tom
menti oned before from Lancet, |ooking at the
atenol ol neta-analysis, it really shows no effect
on clinical outcones except potentially that on
stroke risk, despite remarkabl e bl ood pressure
reductions, and | say potentially stoke risk
because of the four studies conparing atenolol to
control, one was open label. That's really the
only one that nade it have an effect overall the
nmet a-anal ysis, that carried the nmeta-analysis to
say stroke reduction.

The ot her three, which were blinded,
| ooked |i ke atenol ol has no effect on stroke
despite blood pressure reduction. So, it ties into
the point that you raised, Tom about the LIFE
trial. | think that as we go forward, that is
sonmet hing we have to be sensitive to, that if we
are using a control that has been shown by

met a- anal ysis not to have clinical benefits despite
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bl ood pressure |owering, that we need to take that
into account, as you have the differences between
ACE and ARBs that you showed in that one slide.

DR. MacMAHON: | think the only conment
that I will nake about that is that we have | ooked,
I nmean we have done sensitivity anal yses taking out
all the beta blocker trials, so what we have seen
here for differences between agents appear to be
i ndependent of any beta bl ocker-specific, if you
l'i ke, deficit.

What the data don't provide, though, is
very good evi dence about what magnitude of the fact
beta bl ocker thensel ves have, because that hasn't
been our focus.

DR. SACKNER- BERNSTEI N: Except that those
studies al nost all used atenolol. Hardly any
studi es used other beta bl ockers, relatively
speaking, in terms of patient nunbers and patient
exposure, if | understand correctly.

DR. MacMAHON:  Wel |, netoprolol was al so
used in sone of these trials, but | nean once again

we have taken out all the beta blocker trials from
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sone anal yses to see whether or not the difference
that we see, or the lack of differences that we
observe, were dependent on the beta bl ocker
inclusion, and it doesn't appear to be the case.
When we take themall out, we still see the same
result.

DR. NISSEN. W are going to nove on and
do apol ogi ze, but we will have a whole day to talk,
so you will get your questions in |later.

Jay Cohn is next. Jay, you have the

floor.
Deci ding Wiomto Treat for Hypertension
DR COHN:. Thanks very nuch, Steve, Bob
Norm nenbers of the commttee. | really

appreciate the invitation here today to talk on the
topic that | have been interested in for nore than
14 years, and | would like to present to you this
mor ni ng a concept that has grown over quite a few
years.

| believe that we are approaching the
tipping point with this concept, and the fact that

I have been at this for so many years, | think is a
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tribute to ny patients and that there will be
anot her di scussion tonorrow, which probably
addresses ny patients over the years, and this
concepts gai ning w despread acceptance.

How shoul d one decide whomto treat for
hypert ensi on?

I have been focused on this issue for a
long tine, and Steve has provi ded sone background
that will make ny job easier at the beginning here,
because he has already covered sone of these
t hi ngs.

Qovi ously, fromwhat he and ot hers have
shown, there is a clear relationship between CV
mortality risk and bl ood pressure going all the way
down to pressures of 115/75, and these kind of data
have been used over the years to stress the
i mportance of bl ood pressure control

But you have to recogni ze that these data
are flawed because, first of all, they don't
correct for age, and we know that bl ood pressure
tends to rise with age, so you are going to have

nore and nore ol der people as you go up in blood

file:///Z|/Storage/0615CARD.TXT (73 of 506) [6/29/2005 3:47:38 PM]



file:///Z|/Storage/0615CARD.TXT

pressure.

Now, this is a slide that Steve already
has shown, and it just enphasizes now you can break
this dowmn by age, and, in fact, there is a striking
linear relationship between systolic blood pressure
on the left, and diastolic blood pressure on the
right, at all age |evels, once again show ng what
is at least identified as the role of blood
pressure in increasing risk.

Now, first of all, this is a risk for an
event over a given period of tinme, and obviously,
if you are 60, 70, or 80 years old, let's | ook at
the top list, which is 80 to 89, you are obviously
at a much higher risk for an event whet her your
bl ood pressure is 120 or 180.

Theref ore, perhaps we should be nore
interested in lifetine risk rather than 10-year
risk. W should keep in mnd that the ol der you
are, the less tinme you have to live at |east that
is what people tell me, I amworking on that.

O course, if you are 49 years old with a

bl ood pressure of 180, your risk is still |ower
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over the next interval than if you are 60 years old
and have a bl ood pressure of 120. So, you have to
integrate all of these factors in to try to make
sense out of kind of risk slides like this, but
these are the kinds of data that have led to the
concept, if you will, that blood pressure itself is
a very high risk for events.

Well, I think there is another hypothesis,
an alternate hypothesis that could be put forward
to sort of challenge that sinple view

That is, that the apparent |inear
rel ati onshi p between bl ood pressure and ischemnic
di sease events--and nostly we are tal ki ng about
i schem c di sease events--as well as age and
i schem c di sease events does not necessarily mean
that age or blood pressure cause events, but that
bot h markers capture a progressively higher
proportion of people with early disease.

So, if your bl ood pressure is over 140/ 90,
it isn't necessarily that the blood pressure is the
cause of your likelihood of having an event, but

that by using that cut point for blood pressure,
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you have a | arger proportion of people in that
category who have early vascul ar di sease,

therefore, yes, blood pressure is an excellent
mar ker for risk, but maybe it's not the cause.

Well, what is the relationship between
bl ood pressure and likelihood of disease? Now,
here is a very sinplistic diagram which plots
systolic blood pressure on the horizontal access
and the frequency in the popul ation.

The current idea is that if your bl ood
pressure is below, say, 115 and 120, your risk for
events is very low, and I put No Disease in that
category, and that may involve 50 or 60 percent of
the popul ation. Let's set them aside. They are at
that point when you measure them probably wi thout
significant vascul ar di sease, probably not
completely true, but at |least a useful marker.

The JNC VIl identified a group of people
that had pre-hypertensi on and used a cut point of
120/80. Al right, it's arbitrary. W don't know
what bl ood pressure is anyway, it varies every day

and every hour in every patient, so to give a
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specific nunber to identify a patient's bl ood
pressure, we all know is fallacious.

But | have put in here a blood pressure,
systolic blood pressure from sonewhere around 115
or 120 up to about 160 as a group of people that
clearly incorporate people with a higher risk,
probably because they have vascul ar di sease,
everyone within that group does not have vascul ar
di sease, but some do, and therefore, that is a
group we could call "possible" disease.

Then, you get above that, and in our
experience, if your systolic pressure is over 160
or 170, you al npbst inevitably have vascul ar
di sease, and we call that "likely" disease, and of
course, that involves a smaller percentage of the
popul ati on.

So, this is sort of a global sinplistic
vi ew of how bl ood pressure relates to di sease, not
necessarily that it's the bl ood pressure, but that
identifies the patient with risk

Now, Steve has already shown this sort of

data, which relates the fall in blood pressure in

file:///Z|/Storage/0615CARD.TXT (77 of 506) [6/29/2005 3:47:38 PM]



file:///Z|/Storage/0615CARD.TXT

response to therapy to cardi ovascul ar di sease
mortality, and these are data published by Jon

St aessen, and once again sort of suggesting that it
is the bl ood pressure reduction which accounts for
the benefit on outcone, and Steve has al ready

provi ded an el egant review of that evidence.

O course, the p value is highly
significant, and that has led to this sort of view
that systolic blood pressure reductions as little a
2 mmnercury reduced the risk of cardi ovascul ar
events by up to 10 percent. So, a 2 nm nercury
decrease in bl ood pressure reduces the risk of
i schem c heart disease nortality by 7 percent,
stroke nortality by 10 percent, and this has led to
the w despread reconmendati on get bl ood pressure
down. That is your challenge, blood pressure
reduction, nonstrous benefit of 2 nm nmercury.

JNC VIl has said if we could just get the
whol e popul ation's bl ood pressure down 2 nmm nercury
by changing diet, we would reduce the risk of
events by unpteen number in our society.

The HOT study has been used as further
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evidence for the benefit of intensive blood
pressure reduction. The achieved diastolic blood
pressure in the HOT study, the greater the achieved
diastolic blood pressure, the fewer the nunber of
M's.

It was not a very highly significant
outcone, but it has been used as further support
for the greater the blood pressure reduction, the
greater the reduction of events, and Steve has
again reiterated that this norning.

I think there is an alternate hypothesis.
That hypothesis is that the apparent |inear
rel ati onshi p between the magni tude of drug-induced
bl ood pressure fall and the reduction or norbid
events does not necessarily indicate that bl ood
pressure reduction prevents events, but that the
drugs protect the arteries and heart while al so
| oweri ng bl ood pressure.

Al'l the drugs that we have used have had
benefits, and as Steve has pointed out, it is hard
to distinguish one drug fromanother in terms of

benefit. Does that nean that it is the bl ood
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pressure fall which accounts for the benefit?

It is sort of like the investigator who
wanted to find out why people got drunk. So, he
gave one group a Scotch and water, one group
bourbon and water, and one group gin and water, and
everybody got drunk, so we concluded that water
was, in fact, the cause of the drunkenness.

Now, there is a corollary to this
hypot hesi s, and that is, that the greater the bl ood
pressure reduction froma drug, the less the
vascul ar di sease, that is, blood pressure fal
identifies a | owrisk popul ation.

| believe that is a very powerful
hypothesis, and it is very difficult to tease that
out in the kinds of studies that we do | ooking at
| arge-scale trials. W are |ooking at bl ood
pressure as outcone, when, in fact, blood pressure
reduction may be a mani festation of a | ow ri sk.

Bui | di ng on what Steve MacMahon has
al ready talked to us about, this is my sinplistic,
non-ri gorous review of what we have | earned from

clinical trials about drug effects.
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I think drug effects have to be | ooked at
separately on what they do in the vascul ature and
what they do in the heart. These are
anti hypertensive drugs that | believe have been
shown to sl ow di sease progression in known doses,
and it is striking that in the discussion so far
today of class, we left doses out, and it is the
dose of a drug which exerts the benefit that we
measure, and to translate that into a class effect
wi t hout having identified the dose of the
i ndi vidual drug, | think can be very m sl eadi ng,
and this is not a list that identifies class
because these are individual drugs.

I think on the vascul ature, we have pretty
good evidence that ram pril and perindopril and
maybe sone other ACE inhibitors, and that
am odi pi ne, that probably val sartan and | osartan,
and t hat hydrochl orothiazide all, in fact, slow
progressi on of vascul ar di sease, both pre-clinica
and clinical data.

On the cardiac side, | think the data are

nore powerful because we have had a better way to
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moni tor the sl owi ng of disease progression, and
think enalapril and captopril and carvedilol and
met opr ol ol and buci ndol ol and val sartan and
candesartan, spironol actone, epl erenone, and the
conbi nation of isosorbate dinitrite and hydral azi ne
all slow progression of cardiac di sease.

When we | unp everything together, of
course, we get kind of fruit salad, and we don't
separate out what these drugs are doing to the
vascul ature and what they are doing to the heart.

Now, the old paradigm the one that we
have operated on for a long time, and probably
still is, in fact, the nmodel that the FDA rel ates
to, is that blood pressure elevation is a disease
and that treatnent is ainmed at reducing that bl ood
pressure to nornal .

W have on the--1 don't know whet her can
see all this anyway, since it's hard to see the
screen fromthe back--but whether you set the |eve
here or you set it down here for where you cal
normal and what the target should be, the concept

is if your blood pressure is high, you have
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di sease, treatnent is ained at |owering disease.

The sane thing is true with chol esterol
If your cholesterol is high, | guess that is
di sease. The goal is to | ower chol esterol bel ow
sonme arbitrary linit that we call nornmal, and the
goal therefore of therapy is the target response.

I think this is over with, this concept is
no | onger tenable.

The current paradigmis one that | think
has been w dely now accepted, and that is, the
disease, if it is present, needs to be treated, and
we treat both the blood pressure and the
chol esterol because there is disease, and the
treatnment is ainmed, yes, probably still at the
target response, that is, the reduction of bl ood
pressure and the reduction of cholesterol, but we
have conpl ete changer our targets and, in fact, now
I guess the lipidologists would say the target for
lipid reduction is to an LDL of 70.

I nmean we can just throw nunbers around
and say that is our target, and it has, frankly,

confused the practicing physician community, and
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woul d suggest to you that one of the reasons why
adherence to guidelines is so poor from bl ood
pressure and chol esterol, is that we have confused
the hell out of the doctor

He or she doesn't quite know any | onger
what exactly to do, because we have a target
response in which the blood pressure target or the
chol esterol target is below the range that we
consider normal, and they aren't exactly sure how
to handle it.

Wel |, the cardi ovascul ar continuumthat we
now are tal king about a lot, that is, this
progressive process of vascular and heart disease
has a pat hophysiology to it, and | don't want to
burden you with this, but just place in your heads
the idea that there are genetic determ nants and
there are environnental determ nants, and these
genetic and environnental factors obviously inpact
on the bl ood vessel and the heart, and that the
vascul ar and cardi ac di sease we now know progresses
by structural renpdeling, and that renpdeling

process is a vicious circle in which the nore the
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renodel i ng, the worse the bl ood vessel and the
heart disease, and the ultinate outcome of that
renodel i ng process is coronary di sease and
cerebrovascul ar di sease, heart failure, rena
failure, peripheral vascul ar di sease, denentia, al
of the manifestations of progressive vascul ar
di sease

We now know that there are a nunber of
factors that seemto be involved in this
progressi on - excess angi otensin, deficiency of
nitric oxide, perhaps al dosterone, norepinephrine,
cytoki nes, anti-oxidative stress. Al of these
play a role here, and we now have therapi es which
i npact upon sone of these putative nechanisns.

So, we are gaining some insight into this
di sease process in which we have to get beyond just
sinmply | ooking at blood pressure as a target for
t her apy.

Now, to place this in a slightly different
perspective, how do genes, ethnicity, diet,
exerci se, snoking, obesity, and lipids play their

rol e?
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They appear to have an effect initially on
early endothelial dysfunction, which is
predom nantly manifested in the snmall arteries and
may, in fact, lead to a raise in bl ood pressure,
but not necessarily.

It may influence plasnma norepi nephrine
| evel and angiotensin-I1 |evels, but not
necessarily, so you nmay see none of the usual overt
mani f est ati ons of that endothelial dysfunction, but
if left untreated, these sane factors at the top
begin to inpact on arterial structura
abnormalities, and as those structura
abnornalities devel op, you often get mcroal bumn
in the urine, you get an increase in intermedi al
thi ckness of the large arteries like the carotid.

You get retinal vascul opathy which you can
visualize. You get a reduction of large artery
elasticity. Your blood pressure begins to go up
dramatically during exercise, which we usually
don't assess, and then your resting blood pressure
may rise, too. It may stay within the norma

limts, but it nmay rise fromwhat it otherw se had
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been.

As the di sease progresses, you begin to
get cardi ac abnormalities in which the left
ventricular nmass goes up, there is arise in BNP as
a biomarker for left ventricular dysfunction, and
you may get abnormalities in the el ectrocardi ogram

Wel |, sonewhere al ong this sequence of
events we begin to say ah, this is a disease that
needs to be treated. Were you place the line in
this sequence is sonewhat arbitrary, but | have
just put a line here and said this nowis disease,
and this needs to be treated.

What is the drug therapy for this disease?
Well, it is multiple. It is perhaps inhibition of
t he renin-angi ot ensi n- al dost erone system and that
can be discussed | ater on, because there is pros
and cons whether that is a selective target.

There is certainly statin therapy, which
we know is remarkably effective. There is nitric
oxi de- enhanci ng t herapy, which we will be talking
about tonorrow, which is another nechani sm of

sl owi ng progression, antihypertensive drugs in
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general, for sure, antioxidants, well, maybe, we
haven't found the right one. Maybe
anti-inflammtories, possible, and a host of other
potential things which we have to pay attention to.

So, it's not just blood pressure, it is
progressi ve di sease.

Wel |, the Anerican Society of Hypertension
has embar ked upon a new definition of hypertension.
This is the initial product of this ASH Witing
Group. This is the proposed new definition of
hypert ensi on:

Hypertension is a progressive
cardi ovascul ar syndrone arising from conpl ex and
interrelated etiologies--1 don't know what that
means. Early markers of the syndrone are often
present before bl ood pressure elevation is
sust ai ned, therefore, hypertension cannot be
classified solely by discrete bl ood pressure
t hr eshol ds.

Progression is strongly associated with
functional and structural cardiac and vascul ar

abnornalities that damage the heart, ki dneys,
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brain, vascul ature and other organs and lead to
premature norbidity and death.

Now, that is a very new definition. How
do you cone to grips with that?

Now, this Witing G oup has al so provided
a new cl assification of hypertension which may
undergo considerable revisions. This hasn't yet
been published, but it is in review for
publi cati on.

What is says is, well, you are normal if
your bl ood pressure is for the nost part nornmal,
maybe occasionally it goes up, but you have no
identifiable cardiovascul ar di sease. Your risk
factors are few, early disease markers, that | will
show you in a nonment, are not present, and there is
no target organ disease. You are normal. Good
luck. Don't do anything.

Stage | hypertension by this new
classification is a patient who has occasional or
intermttent blood pressure el evations, but maybe
won't even show them or early cardi ovascul ar

di sease, often risk factors are present, and
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di sease markers are present, and | will show you
those in a nonent.

Stage Il hypertension, the blood pressure
may well be el evated on occasions, but there is
cl ear evidence of progressive cardi ovascul ar
di sease, the markers are present, and often you
have early target organ danmage, and Stage |
hypertensi on, everything has become abnor nmal
i ncl udi ng sustai ned bl ood pressure el evation

What are these early markers for
hypertensi ve vascul ar di sease? Well, with bl ood
pressure, in addition to resting bl ood pressure,
there is an exaggerated bl ood pressure response to
exercise, and there is often a w dened pul se
pressure indicating stiffening of the large artery.

On the vascul ar side, there is reduction
of small artery elasticity and large artery
elasticity. They get stiffer. There is
endot helial dysfunction. There may be an increase
in pul sewave velocity if you neasure that. There
is an increase in carotid intim-nedial thickness.

There is retinal vascul ar changes, which you can
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phot ograph, and there is m croal bum nuri a.

From the cardi ac standpoint, you get
increased left ventricular wall thickness and nass,
your B natriuretic peptide levels go up, there is
an increase often in LV volume over tine, and an
abnormal el ectrocardi ogram

These are all markers for the structura
di sease that we believe tells you this patient
needs treatnment, and bl ood pressure is only a snal
part of it.

W have been practicing this for a nunber
of years in our center, center called the Rasnussen
Center for Cardiovascul ar Di sease Prevention

Everybody who cones through the center and
here is what they get measured in one hour, in one
room all these tests are done. There is a
vascul ar evaluation, the large artery and snall
artery elasticity is measured by pul se contour
anal ysis, which is a sinple device

Bl ood pressure is neasured at rest and 3
m nutes on a treadm |l at 5 nets exercise level, a

remarkably sensitive neasure for people who have
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vascul ar di sease, who didn't know their bl ood
pressure was el evated, but who get on the treadnill
and it rises. | will show you exanples in a
noment .

We get a digital photograph of the retina
to |l ook at the vasculature. W collect spot urine
for mcroal bumn/creatinine ratio, and we do an
ul trasound of the carotid artery for intinmal-nedial
t hi ckness.

We do an el ectrocardiogram W do a
cardiac ultrasound for left ventricular interna
di mensi on and wall thickness in mass, and we take a
bl ood sanple for B-type naturated peptide.

We al so nake all these obligatory
measur enents of nodifiable disease contributors,
whi ch can be targets for therapy, |ipids, blood
sugar, and honocyst ei ne.

Now, what we do in this center is screen
so-cal | ed heal thy people, who don't know that they
are sick, but are worried. Each of these tests, if
I go back to these, each of these tests are given a

score. |If you are nornal, the score is zero, if
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you are borderline abnormal, you get 1, if you are
abnormal, you get 2.

So, there are 10 tests. There are 7 here,
and there are 3 here. So, if all 10 tests are
abnormal, your score is 20. |If all tests are
normal, your score is zero. We think this is a
mar ker for early disease.

Well, in the first about 1,000 patients
that we have studied in the center, this is the
distribution of scores in a so-called healthy Twin
Cities population

A third of themare very lowrisk, we
t hi nk, because their scores are zero, 1, or 2, and
think a zero, 1, or 2 exhibits pretty nornal
cardi ovascul ar system

Anot her third of them have what we
consi der nodest risk, because their scores are 3,
4, and 5, which we think is already exhibiting
enough di sease to be sonewhat concerned about, and
we usually recommend |ifestyle alterations in those
patients.

About a third of the patients have
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remarkably high risk that is for the nost part
unrecogni zed, because their scores, as you see, are
above 6, and we think nmanifest considerable
di sease

Let ne show you 3 examples of why | think
bl ood pressure is not the marker for disease. this
was a 60-year-old registered nurse that we saw in
our center. Her past history was entirely negative
except she had been told her chol esterol was
el evated. Both of her parents had snoked, she did
not, but there was no significant fanmly history of
cardi ovascul ar di sease.

She was 5 feet 4 inches tall, she wei ghed
126 pounds. Her resting blood pressure is 132/66,
and she is a nurse, so she checked her bl ood
pressure periodically, it is always nornal.

Screening results: Her large and snal |
arteries are very stiff. Her exercise blood
pressure when she got on the treadm || rose to 173,
which is, in our hand, very abnornmal. Her retina
phot o showed A:V nicking, quite surprising. She

had m croal bumin. Here LV ultrasound showed an
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increase in mass, and her Rasnmussen score was 12
points. She needs treatment, blood pressure
not wi t hst andi ng.

Her LDL was 187, her HDL was 70. W
interpreted this as advanced di sease, and we
recomrended treatnent with anti hypertensive drugs
and statins.

Here is another exanple. This is a
62-year-old female florist, asynptomatic, plays
tennis and golf. She has an el evated chol estero
and she was taking Atorvastatin 10 ng.

Fam |y history: entirely negative.

Bl ood pressure 140/80. She is 5 feet 5,
wei ghs 128 pounds, and she has got very stiff,
smal | arteries, 1.2, which is remarkable stiff,
means endot helial dysfunction. Her exercise blood
pressure went to 182. Her retinal vascul ature was
abnormal . She had striking mcroal bum nuria. Her
Rasmussen score is 90.

Her LDL is 137, her HDL is 129. | suspect
that no primary care doctor is going to treat that

chol esterol. They think she is protected by that
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HDL. Her CRP is slightly elevated. She has
advanci ng di sease. W think she needs an ACE or an
ARB bl ood pressure control, and we need to increase
her Atorvastatin from 10 ng.

So, we have | earned sonething here, |
believe, fromthis.

Now, here is another exanple of a
49-year-ol d nmal e executive, who was overweight. He
has been told his bl ood pressure is elevated. He
has no synptons, is on no therapy. He has a famly
hi story of hypertension and coronary di sease, so
i medi at el y your antennae go up

He is 5 feet 8 inches tall, he weighs 240
pounds. his bl ood pressure is 144/84. Now, | think
nmost physi ci ans woul d probably say this man needs
to be treated.

H s screening is remarkably normal. His
exerci se bl ood pressure is only 154/ 74, despite his
obesity and his resting blood pressure, which is
borderline high. H s Rasnussen score is only 2
points, and the only 2 points he gets is because of

his bl ood pressure. No evidence of vascul ar
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di sease

Hs LDL is 172 and his HDL is 38, which
you m ght think would mandate therapy. Hi s blood
sugar is 108, so he is approaching netabolic
syndrone, if you will, and yet he has no evi dence
of vascul ar di sease

Wel |, he needs diet and nmaybe he shoul d be
given a statin or maybe you woul d say why don't you
come back in 5 years or 3 years or a year and let's
see whether you are devel opi ng any vascul ar di sease
because there is really no obvious disease that
this man needs to be treated for other than his
hi gh chol esterol, and high cholesterol is not the
di sease, it's only a potential risk factor that one
coul d nodify.

Well, then, what is the strategy to treat
patients? How do you decide who to treat? Well
the goal of primary prevention is to treat
everybody, and there is a Polypill in UK that Steve
knows | guess well about, that says everybody over
55 should be treated with this mxture of drugs

which will favorably affect outcone.
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There is a problemhere, it's inpractical,
it's inefficient, and we haven't tested the
benefit-risk ratio of treating a whol e popul ati on.

Primary prevention, which is nore
targeted, is ainmed at risk factor identification
and treatnent targets the risk factor. Now, the
patients | showed you are certainly exanpl es where
risk factor targeting would not have identified the
di sease or perhaps appropriately treated it.

Early secondary prevention, which | have
enphasi zed, is to detect the markers for early
di sease and treat the disease, not the risk factor.
Qoviously, we need to identify the sensitivity and
specificity of our markers, the benefit-risk ratio
of treatnent.

We have to denonstrate that we can prol ong
event-free survival and reduce healthcare costs,
and this is a challenge |I think for the next
gener ati on.

Late secondary prevention, which is now
being practiced widely, is to take patients who

al ready have synptomatic di sease, they have had an
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M, they have had a stroke, and try to treat them
aggressively to prevent subsequent events.

That seens to be effective, but, of
course, it increases the burden of healthcare
costs, because we are keeping people alive who have

di sease and who are expensive.

Well, how do we put all of this together?
Well, | think the bionmarkers that we use to
identify risk, like cholesterol and maybe even

bl ood pressure, and then intervene with primary
prevention, nmaybe, in fact, be effective in
preventing the structural and vascul ar
abnornmalities, but these markers don't identify
necessarily the patients who need to be treated.

If we wait for non-fatal norbid events to
occur to initiate treatnment, a |l ot of people wll
al ready die and be lost fromthe system and if we
can identify the structural abnormalities and
intervene with secondary prevention early, we can
per haps prevent progression and, of course,
identify people who are likely to die before the

event takes place.

file:///Z|/Storage/0615CARD.TXT (99 of 506) [6/29/2005 3:47:38 PM]



file:///Z|/Storage/0615CARD.TXT

100

So, who treat with anti hypertensives?
Pressure orientation, well, you can use pressure,
and that has been the traditional view Systolic
pressure over 160, treat everybody. One greater
than 140, nost of the time treat it. Geater than
130, if you have vascul ar cardi ac di sease or
di abetes, yeah, that is the guidelines.

Systolic pressure greater than 130 with
evi dence for vascul ar or cardiac functiona
structural abnormalities, that is still a question
mark, but the goal in this pressure orientation has
been to | ower bl ood pressure.

I think we have reached the tipping point
that no |l onger is an adequate approach

What is the pat hophysiologic orientation?
Anyone with synptomatic atherosclerotic vascul ar or
cardi ac di sease needs to be treated, blood
pressure, chol esterol, everything.

| suggest that perhaps anyone with
vascul ar or cardiac functional structura
abnormalities and bl ood pressure over 120/80 nmay

need to be treated.
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What is the goal for treatnent? The goa
is slow di sease progression, not targets.

In fact, what is therefore the future
paradi gn? Early disease treated, statins, RAAS
bl ockade, antihypertensives, nitric oxide
donor/ enhancer, and ot her innovative therapies.

The goal, slow progression, the goal then
is target dose, not target response. |In fact, the
success in treating heart failure in the | ast
decade, and we have been very successful, is
because we haven't confused the practitioner

We have said here is the drug you give,
here is the dose you give. W have fortunate up
until nowin that we did not have a target, we
didn't have a bl ood pressure, we didn't have a
chol esterol, we had no target for therapy,
therefore, the drugs were devel oped for their
dosing to sl ow progression of di sease, and now you
go out to the practicing community and say here is
what you give rather than a target response, it is
a target dose

So, | hope | have stinulated you with sone
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new t houghts, new approaches to this conplicated
di sease. It has becone very sinple in ny mind, the
challenge is to bring you along in the thought
process that now | believe is going to be the 21st
century paradigm and | will stop here. Thanks.

[ Appl ause. ]

DR. NISSEN. In order to stay on tine, we
have about four ninutes for questions. |f anybody
has any burning ones, let's ask them and then we
are going to nove on. Keep in mnd we will have
| ots of opportunities. Jay, you are going to say
with us today?

DR COHN: Yes, | will be here.

DR NI SSEN: W can cone back with
questions to you a little bit later.

Bob, you wanted to ask sonet hi ng.

DR. TEMPLE: Well, it seens to ne, Jay,
that nost of the information on risk factors is at
| east sonetinmes |ooked at for the influence of that
risk factor with everything el se held constant, so
that for hypertension, you can show, and we just

saw, for different age groups, that is one risk
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factor, there is a benefit across all of those.

You coul d undoubtedly do the same thing
for people at any given chol esterol |evel or nane
sonme other risk factors that you want.

Doesn't that suggest that the sinple
m nded idea that |owering blood pressure is
generally good, but will, of course, depend on the
wi de variety of other characteristics the person
has to influence thenf

Way do we need to change that view, which
is sort of what you are advocating? | don't quite
seek it.

Part of that question is nmy assunption is
that when you encounter a bl ood pressure at the
| evel you want to see treated, dose of drugs aside,
you will get it down. You will keep adding drugs
until you get it down, right? So, aren't you doing
the sanme thing, the same mindless thing that
everybody el se i s doing?

DR. COHN. Well, you are in part right,
but I think inconmplete. It is certainly true that

at the nonent, the drugs that seemto have had a
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favorabl e effect have all reduced bl ood pressure,
sois it wong to use bl ood pressure as a marker
for the response of drugs? No, | don't think it is
wong given the drugs that we use today.

| fully believe that we will have yet, in
fact, statins which have a dramatic benefit on
out cone do not | ower blood pressure, and you can
give a statin at any level of cholesterol, you
don't have to have a high cholesterol to
denonstrate the benefit of statin. It is true
across the whole range of statin therapy, and it is
al so true across the whol e range of bl ood
pressures.

So, yes, if you are 136, and you drop
bl ood pressure to 125, you do, in fact, apparently
reduce the risk of progression of disease. Is it
the bl ood pressure that fell to 125, or is it the
drug that you have given, and if you view this
conti nuum and Steve has | think been the mgjor
proponent of | ooking at this blood pressure as a
continuumall the way fromlow to high |evels,

then, | think you are correct.
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The trouble is that physicians in genera
don't look at it as a continuum they look at it as
a threshold, and the threshold gets you into
troubl e because the fall seens to not matter where
you start.

DR. TEMPLE: But one of the points Dr.
MacMahon nmade is that it really doesn't nmatter what
drug you use, everything froma diuretic,
reserpine, calciumfor nost things, calcium channe
bl ocker, sonething that works, the
reni n-angi otensin system | nean they can't al
have exactly the same effect on the vascul ature,
and we know they don't. Sonme work in the arteries,
sone work in the veins, and they all seemto have
about the same effect.

The only constant is that is seens to
rel ate on how much change of bl ood pressure.

DR. COHN: Well, because all these drugs
that we have now been working on, and this is true
of structural renodeling, all those factors that
|l ead to structural renmpdeling also |lead to bl ood

pressure rise
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Al the drugs that we currently have in
our armanmentarium that slow structural renvodeling
al so | ower blood pressure. | fully believe that in
the future, we will find drugs which influence the
structural renodeling process without |owering
bl ood pressure, and then we will be forced into a
new par adi gm

Right this minute | think you are correct
that there is, in fact, congruence between | owering
bl ood pressure unless you get into drugs |ike
statins, which, of course, have a very favorable
effect without | owering blood pressure.

DR, TEMPLE: Right, but everything you
| ook at shows that the effect of statins and the
ef fect of blood pressure | owering behave
i ndependently. They both have the desired effect
that you are tal king about, but at constant
chol esterol, blood pressure lowering is good. At
constant bl ood pressure, cholesterol lowering is
good. That screens independent functioning.

Undoubt edly, there are a bunch of things

we are not smart enough to know about yet, famly
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history. Sonme of the cases you nmade, why is that
first woman sick, or why is she well, or why is she
sick, you can't tell. That just means there is
probably sonme HDL fraction that Steve is going to
pin down, that is nore inportant than those other
things we haven't been smart enough to figure them
out yet, but that doesn't nean still, what you are
sort of challenging is whether what have been
t hought of as independent risk factors, |ike blood
pressure, really are independent risk factors.

I guess | didn't hear anything that says
they are not even though they don't account for
everything, which is undoubtedly true.

DR COHN: | think you are correct in that
fromthe operational standpoint, if we continue to
focus on blood pressure, as long as we don't try to
claimthat that gives us insight into the process,
we are okay, but the confusion to the practicing
community is that we have set thresholds for
treatnment, and that, in fact, does get us into
trouble, and the monent we elimnate the

t hreshol ds, we have to becone a little nore
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sophi sticated about what it is we are actually
doi ng.

We are not |owering blood pressure to a
target, we are using drugs which favorabl e affect
progressi on, and, yes, by the way, when you use
those drugs properly, the blood pressure will tend
to fall.

DR. NI SSEN. W are going to continue this
debate, | think, after the talks, but I want to
keep on tine.

M chael, you didn't get a chance to ask a
question the last round, so | amgoing to give you
the final question here, and, Tom we will cone
back to you |l ater.

DR. PROSCHAN:  Thank you

In evaluating the nerits of your argunent,
it seenms to ne that one thing you have to take into
consideration is whether there is some physics
reason that |owering blood pressure should reduce
strokes, for exanple.

Is there the science that explains why

| owering bl ood pressure would, fromthe physics
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st andpoi nt, woul d reduce stroke, for exanple?

DR COHN: Well, of course, stroke and
myocardi al infarction and pl agque rupture are
pressure dependent. | think the fallacy that has
confused physicians is this idea that a 1- to 2-mm
mercury reduction has a profound benefit on
out cone, because we all recogni ze how nmuch bl ood
pressure fluctuates.

You put a patient on a treadnm ||l and their
bl ood pressure, which may represent a very nodest
activity, represents probably what they are doing
every day, nost of the day, the bl ood pressure rise
is quite dramati c.

Now, if you say you are going to reduce
resting bl ood pressure by 2 nmnercury, and yet
every day you are wal ki ng around, your pressure is
going up by 30 or 40 mm of nercury, it is sort of
strains credulity to know how the 2 mm of mercury
reduces stroke rate, when you are wal ki ng, your
pressures are 160 and 170, and that's nornal.

So, | think it is the confusion about this

tiny blood pressure effect and the magnitude of its
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benefit which has confused doctors, which makes
themunwilling to treat people who walk in their
of fice and whose pressures are 150/80, and the
patient says | have had a very bad norning, | have
been stressed out, ny boss yelled at nme, and they
wite it off because they are focusing on the
pressure.

If they recognize, if they can identify
di sease, then, it doesn't matter what their
pressure is, they need to be treated. | think in
the long run, it is going to hel p nanagenent
strategies even if it doesn't necessarily alter the
paradi gm which as Bob has pointed out, is stil
val id.

That is, blood pressure reduction, yes,
that is a nanifestation of a beneficial effect, but
it isn't that snmall decrenent in bl ood pressure
whi ch probably accounts for the benefit.

DR. NISSEN. W are going to have |ots of
time to tal k about this. Rather than weigh in,
am goi ng to pass the mcrophone to Henry Bl ack,

and, Henry, you are going to talk about when do we
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initiate successive anti hypertensive drugs.
When to Initiate Successive Anti hypertensive Drugs

DR. BLACK: Thanks very much. | amreally
happy to be here. Jay and | have had many, nmany
argunments about what he has had to say for many,
many years, | think, and I won't go into it either.

| want to talk about when to initiate
successi ve anti hypertensive drug therapy, but |
want to begin by remn nding people that even before
Norman was interested in blood pressure, there were
others who were, and sonetines they got it wong.

This is Paul Dudley Wite. | think you
all know who he was. He was Ei senhower's
cardi ol ogist. He was one of the six people who
founded the Anerican Heart Association, and back in
1937, | guess when he was worryi ng about
pat hophysi ol ogy nore than nunbers, he said, "The
treatment of hypertension itself is a difficult and
al nrost hopel ess task in the present state of
know edge, and in fact for aught we know. ..the
hypertensi on may be an inportant conpensation

mechani sm what we shouldn't tanper with, even if we
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were certain that we could control it."

| think when you see what he had to work
with, it is not a great surprise.

The drugs avail able or the nethods to
treat in 1930 weren't quite as good as what we have
now. | don't really know what |iver extract did.

I know that |unbar synpathectony was a sonewhat
aggressive therapy for what we were dealing wth.

Wat ernmel on extract, | amnot sure how t hat
worked, and | can't really figure out how mstletoe
will |lower blood pressure, it's nuch easier to
figure out how it mght raise it. 1 don't think
radiation turned out to be a great idea either.

So, we have nade a | ot of progress over
the years, and it is also good to review these a
little bit.

In the 1940s, we had drugs that did | ower
bl ood pressure. They were effective all right, but
they weren't terribly well tolerated, |ike
ganglionic blockers. W had sone drugs back then
that we still use in some way or another, |ike

reserpine, and |ike hydral azi ne.
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The vasodilators or | should say the
agents we only use as additional therapy are in
purple. Then, in 1957, thiazides were introduced,
and that really revolutionized things. W could
now begin to think about treating people who
weren't necessarily ill with a drug that was safe
and effective.

We had to work on the dose, we had to work
on what else to use, and then in the 1960s, we got
central al pha agonists, |ike aldonmet, we got
nondi hydr opyri di nes, particularly verapanm |, and we
got the first beta bl ockers back at that point, and
those are drugs that are in yellow that we stil
use as initial therapy under current
reconmmendat i ons.

In 1979, we saw captopril right after
teprotide, al pha blockers that we nay use as second
or third drugs or may, in some situations, first
drugs, and nondi hydropyri di nes angi otensin receptor
bl ockers, and sonmewhat |ater we got drugs that were
focusing on systolic pressure. Wether we wll

ever see them it is hard to know.
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W al so have been in the conbination
t herapy business for a lot |onger, fixed dose
conbi nation, that is. Back in the 1950s, we had a
series of drugs. | would defy anyone here to adm't
that they had used them but in the 1960s, a
three-drug, fixed dose combi nati on was the nost
popul ar agent at that tinme. That was Ser-Ap-Es.
It had a syntachylytic and a diuretic.

We had al donet and thi azi des comi ng out
together. They were followed very shortly
thereafter by fixed dose conbinations including a
pot assium sparing diuretic, so the issue of that
wasn't a question, beta bl ockers and thiazides,
clonidine and thiazides, finally, ACE inhibitors
and thiazides in the 1980s, one of which is stil
approved for first |line therapy, but never really
mar ket ed nuch, and then we have got additions of
ACE i nhi bitors and cal ci um ant agoni sts. W have
four so of those, |ow doses of beta bl ockers and
t hi azi des, and so on.

So, the questions that | thought | was

asked to address, | could really break down into
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two, one of which | think is fairly
straightforward, and one of which is alittle nore
interesting as we think about what to do.

How and when should we titrate or add
addi tional agents? Wen should we consider
starting with nore than one drug?

When to add additional agents, | think is
a sonewhat sinpler question. Any schedule for dose
is going to be arbitrary, and it is going to be
based on the pharnmacodynam cs and the
phar macoki neti cs of the particular drugs that we
are using.

We woul d generally recomend titrating
somewhat slowy for people who are not having
urgent or emergent conplications, you know, 1- to
4-week period, once again depending on the drugs,
and addi ng drugs to patients who are not at goal

I ama strong believer in goals rather
than targets or rather than sonething vague,
because | think our problemw th practicing
physicians is we haven't given thema goal. W are

pretty goal oriented. | will talk about that a
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little later.

The speed with which this is undertaken
really depends on the stage of bl ood pressure,
which is an exanple of relative risk, Stage 3, 2, 1
doesn't take into account absolute risk. It is, in
fact, | ooked at by the staging we had and the
further stratification. So, that, in fact,
det ermi nes what we do

When we | ook at a few regi nmens, for
exanple, and | amgoing to pick on ALLHAT and
VALUE, because | amgoing to tal k about those
sonewhat |ater, we talk about ALLHAT as a diuretic
or cal cium antagoni st or an ACE inhibitor, or we
talk about it as an al pha blocker if we realized
that that was part of it, as well, but it was a | ot
nore than that.

We titrate it up to what was consi dered
full doses, took about 3 nonths, then, if we
weren't at goals, we added a second drug and
titrating that, and if we still weren't there, we
added a third drug. So, this took about 8 to 10

months if you followed the protocol precisely as
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witten. Now, clinical judgnent could al ways
override that if you thought you needed it.

It's alittle easier to see in the VALUE
study, which both Steve and Tom and were on the
DSMB whi ch was an interesting experience for all of
us, as | will show you.

Peopl e were nostly previously treated.
This turns out to be an inportant issue. |In fact,
92 percent had been on therapy. Here, the schedul e
was rat her aggressive.

It began with what was considered the
starting dose per package insert of am odipine at 5
or valsartan at 80, and then in a nonth, if you
weren't at goal, you doubled the dose, and then you
added a diuretic to both arns, and then you
increased the diuretic dose, and then you could add
other things until you reach drugs, and coul d keep
on goi ng.

So, this took about 6 nonths to get where
you wanted to go beginning in a fairly stepw se
fashi on as recomended by nost comm ttees.

So, | think the question | want to address
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is when we should start with nore than one drug.

In addition to being a trialist, | amalso
a guideline witer, which to some degree | amvery
proud of, and to sone degree | have to defend
mysel f from everybody as we go al ong.

I had a role in JNC VI and JNC VIl and
want to point out a couple of things. W did coin

the term"goal." W coined it because prior to

that, we said "control,"” and we said goal s because
goal s are sonething that even though they are sort
of silly, the dichotom sts, you know, 139 is really
not that different on an individual patient |eve
from 141, but we wanted to give our practitioners
sonet hing that they could shoot for.

M chael Jordan's goal | think was to hit
every shot, he wasn't planning to ever nmiss. He
didn't get there. Ted WIllianms wanted to get a hit
every time. The best he could ever do was about 40
percent, but that doesn't nmean he didn't have that
goal .

If you set the goals too high, nobody gets

there, so that is not going to be any good, and if
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you set themtoo | ow, you get a fal se sense of
security that you are doing sonething. So, we very
clearly set that out to not confuse practitioners.

We t hought control was confusing,
sonet hi ng vague was confusing. Sure, you are not
going to get there every tine, but that was the
i dea.

Thi s al gorithm appears to say that you
start with one drug and then you add, substitute or
add, but, in fact, we had | earned sone things
before we actually did that.

This is Barry Materson's work fromthe VA
study, a very nodest goal, below 95 at a year, and
it was clear that whether you used a cal cium
antagoni st, in this case, diltiazem or pravacin
[ph], or beta blockers or diuretics, whatever it
was, you weren't going to have the mgjority of the
people in that study selected, getting their
medi ci nes for nothing at goal at a year very often

So, in fact, we snuck in--no one really
has seen this--1ow dose conbi nati ons may be

appropriate. This is very different fromstarting
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with one and stepping up, but it is in there, so we
could introduce people to this concept later on

Now, in the interimbetween JNC VI and JNC
VI, much nore data becanme available as to the |ack
of getting to goals or getting controlled or
what ever you want to call it with a single agent,
and as has been pointed out by Steve before, no
reginen, no trial is about one drug, no long-term
trial anyway.

So, George Bakris and Barry Brenner and Ed
Loui s, and others, have shown that in order to get
to goals, you needed nultiple drugs, whether they
be renal goals or blood pressure goals or diabetes
goal s, you are not going to get there with one
agent .

The HOT study, which you have heard about
earlier, has some other facets that | think are
wort h di scussing. This was about 19, 000 vol unteers,
about 6,000 of whom were already on treatnment when
they enrolled. That is the group | want to | ook
at .

Si xty percent of those on treatnent were
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on one drug, 40 percent were on nore than one drug.
This isn't necessarily fixed dose conbi nati ons.
This was a regi men where you started with a cal ci um
antagonist at its first dose, then, you added an
ACE inhibitor or beta blocker as the second dose,
and then you went to the full dose of the cal cium
ant agoni st, then, the full dose of the second drug,
and then finally to the diuretic. It wasn't what
we usually do, but it is instructive.

So, the people who entered this study had
diastolic goals, and by being nore aggressive, they
went from 161/98 to 142/83, and if they had the
| ess than 80 goal, which was the npbst aggressive,
too bad this wasn't a systolic study, but that is
anot her story, they got to 140/81, and now
three-quarters required nore than one drug.

It took about 3 nonths for all of that
group to get under that diastolic of 90 on average,
I amtal king about average. It is rather simlar
for systolic pressures although they are higher

There was a benefit in the highest risk

group, the group with the nost absolute risk, 1,501
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di abetics. |In the diabetics, there was a clear
reduction as you were nore aggressive, the
hi gh-ri sk group, the higher absolute risk group for
sure.

In PROGRESS, the study that Steve did,
there are some other aspects of PROGRESS that |
think are very inportant for us to understand.
There were 6,105 people in this. They all had had
strokes before. The physicians were given their
choice of starting with a single agent, in this
case, perindopril and ACE inhibitor, or two drugs,
ei ther perindopril plus indapanide, or once again
conpared to placebo

So, one would assune that the people who
were at highest risk got the two drugs. | guess
that is why those choices were made. For strokes,
all of the benefit, and there was benefit of 38
percent was in the people who got both drugs.

Peopl e who got a single drug with a fairly
dramatic | owering of blood pressure didn't have any
protection agai nst a second stroke, nor did they

have protection agai nst major vascul ar events,
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whi ch included M.

So, here is an exanpl e of even though
bl ood pressure went down with an ACE inhibitor, it
didn't prevent either strokes or M's or vascul ar
events, a fairly dramatic reduction, as Steve
showed you earlier, in the non-hypertensives, as
wel | as the hypertensives using our conventiona
definitions.

Now, ALLHAT, of course, is the el ephant in
the room It's the largest study. You are all
amsure familiar with it and have tal ked about it a
lot. | want to tal k about some other aspects of
ALLHAT, then, it's final answer.

First of all, let's look at the bl ood
pressure distribution. ALLHAT, as | said, had a
simlar protocol where you stepped up within 3
drugs, 3 dose titrations of each. It took about 8
to 10 nonths to get there.

At baseline, a 31 percent |ess than 140,
14 percent were even greater than 160. Overall, 27
percent of this group was at under 140/90. That is

in orange. So, here was the distribution of blood
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pressures.

At 3 years, it was a dranmatic reduction as
you see in blue. This is systolic, the diastolics
are the sane. To do that, you needed to use nore
and nore drugs, beginning with 27 percent, under
140 and under 90, ending with 66 percent under 140
and under 90, and there was a progressive increase
in the nunber of drugs used.

Di astolic pressure was not difficult, 92
percent reached it, and, in fact, two-thirds of the
peopl e reached systolic goals. So, | think those
goals are quite reasonable. |If you had 100 percent
of goal, that would be nmuch too low. If nobody was
at goal, that was nmuch too hard, and we do the sane
t hi ng.

In our clinic, we did the sane thing in
CONVI NCE and pretty nuch the same in VALUE and
LI FE, as well.

I want to | ook at sone other aspects of
ALLHAT to tal k about another factor. There was
think as you all are aware, a 10 percent increase

i n conbi ned cardi ovascul ar di sease events, and that
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i ncludes heart failure and stroke, in the group
that was initially begun on the ACE inhibitor
lisinopril compared to chlorthalidone, but | want
you to see where this began.

We are tal king about huge sanpl e sizes
now, or huge cohorts. This is especially clear for
stroke. In that first 6 nonths, very early on
when the titration is still going on, there is a
separation for stroke that continues throughout, a
15 percent increase overall, and it is primarily in
African- Areri cans, a prespecified hypothesis,
where, in fact, as | will show you, blood pressure
was not |owered nearly as well at the beginning, 40
percent increase.

No one woul d argue that that was
inmportant. You didn't see anything at all with
am odi pi ne conpared to chlorthalidone, and, in
fact, there was no evidence at this point of any
protection in diabetics when you are | ooking at
strokes, things we have seen from Steve

Now, what was different during those first

6 nonths or first year? Let's focus on where that
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arrowis. Al of the initial systolics and
di astolics are about the same, but the drop with
chl orthal i done over those first few nonths was
substantially better or greater than the drop seen
wi th anl odi pi ne, in turquoise, or the drop seen
with lisinopril, in orange.

This was particularly the case in
African- Amreri cans where the stroke risk was higher.
These things evened out later on as the additiona
drugs were bei ng added.

So, we guideline witers were aware of
this, and we are not enbarrassed to say goal, we
think that was a good idea, because we think people
can follow that, so we did tal k about two drug
combi nations as initial therapy, understanding that
there wasn't real evidence that this was better
understandi ng that this group hasn't blested as
yet, but sonetinmes we feel we have to do what we
have to do

So, two drug conbi nati ons were recomended
for anybody who was 20/10 over goal when we started

the treatnment, because it was very unlikely we are
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going to get where we want to be with a single
agent.

We also said it was a possibility that you
could do this, as well. W took the nost tine |
think in all of our deliberations was how to say
this. Should we recomrend diuretics for everybody
or unless contraindi cated, the way ALLHAT sai d?
Well, no, because we didn't study anybody under 55.

Should we say the majority? Well, that
woul d have been interpreted as 50.1 percent, and
that is really not what we nmeant either. Should we
say the overwhelmng majority? That woul d have
meant 99 percent. W didn't nean that either

So, we took that very precise word "nost,"
which | am sure everybody knows exactly what that
means, and for conpelling indications, as well,
once again focusing on goals, optinzing doses,
addi ng additional drugs, and not tal king at al
about sequential nonot herapy any | onger.

Now, this has been | think confirmed from
anot her source, nanely, the VALUE study, which is,

as | say, the three of us were very intimate with
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and had sonme fun di scussions over tinme.

If you | ook at strokes again, between the
two drugs, at the end of the study, they weren't
quite significant, but every other data point along
the way, they were, especially right at that
beginning. In fact, if you look at the first three
nonths, there was about a 4 mmdifference in
systolic pressure and a highly significant increase
in risk, no argunments about this.

Way didn't we stop the study? Well, by
the tinme we knew this, everybody was down here, and
the curves were pretty nmuch parallel as you went
al ong.

What was different then? Well, the sanme
thing that was different in ALLHAT. About a 4- or
4-mm difference during that first three nonths in
hi gh-ri sk people that we felt was inportant, and
this became bal anced out as additional drugs were
added.

Now, in a somewhat unusual attenpt to try
to understand this better, the VALUE investigators

who didn't |ike the overall answer went ahead and
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drilled down into the data in a non-randoni zed
admtted fashion to | ook at how fast people
r esponded.

They defined "imredi ate responders"” as
untreated people, and that was only about 8 percent
who had a 10-mmdrop in systolic during the first
nmont h, and people who were previously treated who
had a drop in blood pressure, and everybody el se
was a non-responder

What they found, i mediate responders did
better than non-responders. It is not a real big
surprise, but that first nonth is a bit of a
surprise. |If they looked at 6 nonths, as well,
pool ed the treatnment groups, didn't matter what
drug you got, if you were at goal you did better
than i f you weren't at goal

It seemed sort of obvious, but that was
very interesting, and it didn't matter here which
regi men you used, whether it was cal ci um ant agoni st
regimen first, or the ARB reginen first, getting
people to goal in a fairly rapid fashion prevented

cardi ac events, strokes, nortality, and heart
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failure hospitalizations, as well, for both drugs.

ASCOT al so says the same thing, and |I have
to borrow slides, because this isn't published, and
borrow presentations, but | think there is sone of
the same idea

So, they were | ooking at non-fatal and
fatal M, conparing two reginens, one that began
with a beta bl ocker to which a diuretic was added,
one that began with cal ci um antagoni st to which an
ACE i nhibitor was added.

At the end of three years, 27 percent were
on a single drug, nost people were on nore than one
drug, and here, too, this study was stopped early
even though the primary endpoi nt wasn't reached.

In every case, the conbination therapy with a
cal ci um antagoni st and ACE inhibitor did better
than atenolol plus a diuretic.

What they have said in their presentation,
but | haven't seen this and naybe others have, is
that there were early differences in blood pressure
bet ween the two groups. | am guessing, maybe

soneone has seen this data since, and there were
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nodest differences, but very conparable to what was
seen in HOPE and what was seen in ALLHAT and what
was seen in VALUE

So, to close, | amgoing to show you
slides you have seen already, so that nakes it a
little easier for ne.

This inpacts the snmall differences in
bl ood pressure, and we are not talking about a
patient here, we are tal king about a popul ation
So, 2 mmtinmes 250 million people is a |lot of
mllimeters. | amsure a doctor can't tell a
difference, but to us who, in ny view,
transl ational biology or translational research is
not going fromthe lab to the bedside, but fromthe
patient to the popul ation, and we have got to nake
that work, and a very large increase in stroke
nmortality.

It has always kind of anused that we, in
the hypertension busi ness, apol ogi zed about 15
years ago for only preventing strokes, not doing as
wel | for coronary disease. Now, | have yet to neet

a person who, if you knew you were going to have

file:///Z|/Storage/0615CARD.TXT (131 of 506) [6/29/2005 3:47:38 PM]



file:///Z|/Storage/0615CARD.TXT

one or the other, and were going to survive, would
prefer to have a stroke. W should not have
apol ogi zed for that.

On neta-regression shows the sane thing,
smal |l differences in systolic pressure, |arge
differences in outcomes using all the trial data
you see, and then Steve's really outstandi ng work
fromthe Trialist Goup showi ng the same thing,
drops in stroke, nodest differences to a physician,
big differences to a popul ation scientist, big
differences in outcones.

So, | think if we are looking at a single
overriding comunications objective for JNC VI, you
know, what you say on CNN with the 8 seconds you
have, it was go for goal and don't settle for |ess.

I think in JNC VII, it's not beyond bl ood
pressure, it is the bl ood pressure.

I think if we ever have a JNC VIl or
what ever it |l ooks like, it nmay also be not only
that it's the blood pressure, but, in fact, how
fast you get there.

Thank you.
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[ Appl ause. ]
DR. NI SSEN. Now, we are beyond our break,
but we are going to | ose Henry, so | thought maybe
we ought to have a few questions before he goes.
Does anybody want to ask anything of Henry?

Jonat han, thank you.

DR BLACK: | have got at |east an hour
DR. SACKNER-BERNSTEIN: | think it won't
take that long. | am hoping you mght be able to

clarify sonething about the ALLHAT operations that
may nake it easier certainly for ne to understand
how to apply a lot of the data that has cone out
because | haven't been able to figure this out from
the publications.

I know that patients were enrolled in
ALLHAT if they were treated with anti hypertensives
in advance, and it appears, including fromsone of
the bi bliographic references we have been given by
the agency, that the use of diuretics was a comon
background t herapy.

I am having difficulty understandi ng how

to interpret the effect on blood pressure and the
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effect on clinical outcones when you are starting
out with a large proportion of the patients who are
on a diuretic and apparently went through a

st ep-down phase or withdrawal phase according to
the way the protocol is witten as posted on the
internet through the NI H

So, | amtrying to understand were
patients withdrawn fromtheir diuretics before they
entered, how many of the patient who were on
diuretics to start with prior to entry ended up
staying on diuretics, is this a partially
wi t hdrawal study, and have the data been | ooked at
for those subsets of patients?

DR BLACK: The easiest thing is it was
not a withdrawal study, it was, in fact, a switch
study with the exception of the people on beta
bl ockers who we felt it wasn't safe to just stop
and they were tapered.

VALUE was the sane thing. LIFE was not,
LIFE, there was a withdrawal of a nonth, and a
substantial nunber of people, maybe as many as 10

percent, never got in the trial, because their
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bl ood pressure was either too high or too | ow, but
ALLHAT was a switch study at random zati on.

How many were on diuretics, | am not
exactly sure. W had 35 percent African-Anericans,
presumably of the treated ones, and that was 90
percent. Many were on diuretics, but |I am not
certain that that data has been | ooked at yet or is
fully anal yzabl e.

The dose isn't necessarily known, which
diuretic was this isn't necessarily known, what
el se they had isn't necessarily known. W wanted
people to be on no nore than two drugs when they
entered, because we wanted t hem hopefully
controllable with one drug at the same |evel the
bl ood pressure.

DR SACKNER- BERNSTEIN:  So, just to play
the role of the skeptic along those lines, | know
all that has been discussed by the agency
previously, and a lot certainly in the literature,
but perhaps then we would be potentially draw ng
many concl usi ons from a secondary endpoi nt, which

in part was addressed as a question of what is the
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i nfluence of continuing sonmeone on a diuretic
versus giving them another agent when the overal
primary endpoint wasn't positive.

I find that it is very difficult to
understand how to interpret it when data such as
these with background therapies still aren't
published in the literature.

DR BLACK: The primary endpoint, | think
if | understand where you are coming from the
primary endpoi nt was designed to show that the
other drugs were better, not that they were
equi val ent .

DR SACKNER- BERNSTEIN:  Right, for
coronary risk, though.

DR. BLACK: For coronary risk first
because of the issue that Bob brought up, and
mentioned as well, we didn't think we did as well
at preventing coronary di sease as we did for
stroke, because nost of our studies had diuretics
in themand we had to see whether that was the
case.

So, we were powered and planned to show
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that with the conparison of chlorthalidone, which
was the SHEP drug, that cal ci um antagoni sts were
better for coronary di sease prevention, or that ACE
inhibitors were better, or that al pha bl ockers were
better.

Now, they weren't better, so we, in fact,
denonstrated the primary endpoint as being true,
but in opposite direction fromwhat it was planned
to be, or what some people thought it would be.

DR. NI SSEN. Tom you wanted to say
sonet hi ng?

DR. PICKERING | have on quick question
Your colleague, Bill Elliott, has tried to nake the
case that chlorthalidone and hydrochl orot hi azi de
are not interchangeable. Wuld you like to conment
on that?

DR BLACK: Well, | agree, but exactly how
to dose substitute themis very hard to tell. W
just, in fact, just this week, a little study we
did in our clinic, we took a series of patients who
were not at goal on a full dose of

hydr ochl orot hiazide, up to 25 ng is our definition
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of a full dose, and switched themto chlorthalidone
at the sane dose, got an additional 10/5 nm drop.

Now, there has been really nothing done,
to ny know edge, since the early or late '70s
really conparing these two drugs with respect to
their blood pressure |owering effects or maybe
other effects on sone of the things Jay brought up,
that could well be different, so we really don't
know exactly how nuch to use or whether there are
pl eotrophic effects that these drugs have that are
wildly different. 1t is just that there is nothing
around with chlorthalidone other than in NHLB
st udi es.

DR. NISSEN. Bill.

DR. H ATT: It's attractive to think that
sonme of these differences in drug classes may be
due to their absolute benefit as single agents on
controll ed bl ood pressure, and then as you add nore
agents, blood pressure becones better controlled,
and the group differences start to cone together,
correct?

DR BLACK: Yes.
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DR H ATT: M question is there is a
di fferent paradi gmwhere that nay be true, that is,
in an acute thronbotic event, the rapidity with
whi ch you resolve that matters, but in a situation
where your absolute risk at any given day or an
event is extrenely |low for nost of these
popul ati ons.

Way woul d another nonth or two at an
absolute risk of 0.00-sonething, low, |ow I|ow
risk, on any given day, matter to the rapidity with
whi ch you control blood pressure over a very |long
interval ?

DR BLACK: W have a difficult task,
think, in treating for the nost part healthy people
to prevent an event that may never happen and to
figure out the best way to do it, so we have to
extrapol ate fromall the studies we have, nmany of
whom have not been done on the people we want to
prevent their vascul ature fromgetting abnormal,
and try to figure out the best way to do that.

Here, | think it comes to harm If you

are going to take soneone who is Stage 2, as we
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called it, or who is a higher risk individual based
on conorbidity, and | ower their blood pressure not
rapidly, but nmore quickly than we used to, so
within 3 to 6 nonths, say, are we going to hurt
t hem

I think the harmquestion is really what |
amnmore interested in. If | could set a goa
really for interhypertensive therapy, it would be
to the | owest blood pressure that you can sustain
when you can nentate and urinate. That is probably
where our bl ood pressure ought to be.

That is very hard to do as you woul d be
addi ng nore and nore drugs, and nore and nore
el astone nodifications to get there. That is
unreasonabl e, but there is a big difference between
ni fedi pine gets for rapidity and sonething that you
get to go within 3 to 6 nonths.

DR. H ATT: That is kind of it, but not
exactly. | mean sure, the cal ci um channel bl ocker
is nore effective, nore quickly, and you are using
that, and you are |looking at these early time

points as explaining |late event risk, and that the
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group differences were explained nore by not so
much the drug class, but the rapidity with which
control --
DR BLACK: No, in fact, the drug class
that was nost rapidly effective was chlorthalidone,
and conpared to val sartan, at probably two | ow

doses, it was the cal cium antagonist. There was no

diuretic armin VALUE. It wuld be nice if there
had been.

DR NISSEN: Bill, let me see if | can
answer your's and Jonat han's question. | think

there may be several hazards that are overl appi ng.
One is the hazard, the instantaneous effect of what
your bl ood pressure is, and the other is the effect
of lowering blood pressure on the progression of
vascul ar di sease over tine.

So, what you are seeing is the
intersection of the instantaneous effects with the
effects on the progression of the underlying
di sease, and at any given point in tinme, there may
be some bl endi ng of that.

To answer Jonathan's question, you know,
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many peopl e have thought that it is very difficult
to interpret ALLHAT because of the heart failure
data, because you take people who are on diuretics,
you pull themoff diuretics and put them on another
class, are you then going to unmask heart failure
because of the swtch?

So, this is what nakes it very, very
confounded and very difficult to handl e.

Bob.

DR TEMPLE: | don't think Henry was
showi ng you the late effects of earlier control at
all. What he is showing you is that a difference
energes early, and then persists. These curves are
not diverging. He is not showing that at all, but
there is over any given 3, 6, or whatever nonth
period, a certain risk of stroke, and that is what
he is showing there, and it separates early because
you are not controlling as well early, and then it
stays constant or noves closer together

So, it is not at all really that you pay a
price later for this event. You pay a price early

whil e the blood pressure is up.
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DR BLACK: It's in that nonot herapy phase
when bl ood pressure is not controlled that you see
this excess risk that, in fact, does cone together.
That is why we were able to | et value go on because
the danmage, if there was any, was over by the tine
we had a chance to do this.

Steve, as far as the heart failure data
from ALLHAT, those curves are absol utely
superinposable until 3 years, and then they begin
to diverge. That is not the case with doxazosin,
that is nuch earlier, so the cal ci um antagoni st,
ACE inhibitor, and diuretic are inseparable until
about three years, long past the tine this happens.

DR. NI SSEN:  Nor man.

DR. STOCKBRI DGE: One of the problens I
have in trying to think about translating the
controlled clinical trials into advice about goals
and instructions for use, is that in the trials,
you neasure the bl ood pressure multiple tines on a
single visit, the visits are all, you know, there
are instructions about resting people in advance of

the neasurenents, and so forth, and then you are
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maki ng neasurenents over a several week period
before you sort of nmke decisions about where you
are going.

I don't have the inpression that's the way
peopl e practice nedicine, and it is part of the
reason why it makes ne nervous to think about
peopl e who see patients nmuch | ess frequently than
the titration interval in trials, and then making
deci si ons based on the goals that are proposed.

Do you have comments about that?

DR BLACK: | agree, and it rem nds ne,
and | have a slide of this which | didn't bring, of
what Wnston Churchill said about denocracy. He
said, "lIt's a terrible system but it's the best we

have so far,"” and | think in sone ways when we
deci de how to advise people, and | think that is
really our responsibility.

We have to use trials which aren't |ike
real life, they don't enroll people who are the
same necessarily as you see. W don't evaluate

them or neasure things is the sane as we see, but |

think it's the best way as flawed as they are unti
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we think of a better way.

One of the reasons | didn't mind show ng
the VALUE data, which is non-random zed to ASSURE
is | think it does give us sone insight, and we
shouldn't ignore it just because it wasn't
necessarily part of what we do.

DR. PRCSCHAN: One thing about the fact
that congestive heart failure was a secondary
outcome in ALLHAT, the fact that it cane out so
significant, so an issue is multiplicity, but even
if you nultiple that p value by the mass of the
earth, which is 6-6 trillion tons, it still cones
out significant, so | think the fact that it was a
secondary outcome, the nmultiplicity issue there is
not of real concern

As far as the masking, several anal yses
were done to suggest that that is not really a big
problemin ALLHAT. One thing they did was they
conpar ed baseline characteristics of the patients
who had been di agnosed with CHF in different arns,
and if there were this masking issue, you would

expect there to be a difference in those baseline
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characteristics, and that was not, in fact, seen

Al'so, if you look at the case fatality
rate, it was very high anong those people who were
di agnosed with CHF, and it was simlar in the
different arnms. So, | think there were anal yses
done that showed that that is not as big an issue
as peopl e seemto think.

DR BLACK: If | could comment on that, as
well, we were certainly disturbed by that answer.

It was sort of assunmed that ACE inhibitors would be
good in this case, but as Bob pointed out, there
were virtually no trials since maybe SOLVE, where
your diuretics were not part of what you did, or
they were al ways there.

So, | think what we went through, which
were anal yses by two different groups plus a | ot of
things that Mke talked about to show that these
really were heart failure cases, it wasn't just
edemn, probably is what everybody should do in the
future when they anal yze their heart failure cases.

It's a touch endpoint to sometines be sure

about .
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DR NISSEN. | would like to get a break
in here now, so how about is we take no nore than
15 m nutes, get back here promptly. W are running
alittle bit late. | knew we would, but we are not
as late as we could have been, so we are going to
be okay.

[ Break. ]

DR. NISSEN. W are getting close to a
quorum here and even if we are not, we are going to
nmove on. W are missing Blase, we have Bob. Ckay.

Next on the agenda, we have a presentation
fromtwo representatives fromPfizer. First upis
Dr. Lance Bernan, so, Lance, you have the floor

Can One Eval uate an Qutcones C ai m Based

on an Active Controlled Study?
I ntroduction

DR. BERMAN. Good norning, Dr. Nissen
menbers of the Advisory Panel, Dr. Tenple, Dr.

St ockbridge, nmenbers of the FDA, nenbers of the
publi c.
The purpose of the presentation today by

Pfizer is to address the question you can see on
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the screen, can one evaluate an outcones claim
based on an active controlled trial

My nane is Lance Berman and | am part of
the Cardi ovascular teamat Pfizer. | ama nedica
director and team |l eader in the Cardi ovascul ar
Division, and with me is Dr. Mchael Gaffney. He
is a senior director in the Statistical Research
and Consulting Goup at Pfizer

The purpose of the presentation, as
said, is to address the question of using active
controlled trial data to address |abeling clains
for hypertensives. The basis of our presentation
this norning really comes down to the ALLHAT tria
and how can use a non-inferiority analysis to
access the data to support a claim

So, what | will do for about five or six
m nutes is give you an introduction of why we chose
the ALLHAT trial and how we set up the nethodol ogy
that we use for the non-inferiority analysis, and
then | will hand it over to Dr. Gaffney, who wll
spend about 15 m nutes or so wal ki ng through the

analysis in a lot nore detail and showi ng you step
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by step the rationale for each process and the
out cones that we generated

The background really in choosi ng ALLHAT
began with the understanding that numerous clinica
trials have proven that |owering blood pressure
reduces the conplications of hypertension, but it
is also well recognized that conducting
pl acebo-controlled trials in hypertensive patients
is no |onger ethical

Therefore, the effectiveness of
anti hypertensive treatnents in increasing
cardi ovascul ar nortality and norbidity nust be
determ ned by conparisons fromall the therapies
that have shown to reduce cardiovascular risk in
pl acebo-controlled trials.

Until recently, however, there was very
little information available to document
cardi ovascul ar risk reduction with am odi pi ne
specifically in hypertensive patients. Then, in
2002, the results of the ALLHAT trial were
publ i shed, providing the first substantial evidence

of anml odi pi ne' s cardi ovascul ar effects in the
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treatment of hypertension.

So, using this non-inferiority analysis,
which you will hear about nore in a few nminutes,
Pfizer submtted a supplenmental NDA for the
inclusion of these results in the am odipine | abel

So, in the context of class |abeling, and
as part of the discussion around how we use
out cones data to support class labeling clains, we
were invited today by the FDA to present this
met hodol ogy as an illustrative exanple of how an
active controlled trial what showed no superiority
m ght be used to support an outcones cl aim

So, briefly, I will give you just a quick
overvi ew of ALLHAT. You have already heard sone
information fromDr. Black this norning, and | am
sure many of you are famliar with the trial

It was run predoninantly by the Nationa
Heart, Lung, and Blood Institute, and it was
designed to deternine if the newer antihypertensive
agents, in this case, am odipine, lisinopril, and
doxazosin were superior to the first-line agents,

the diuretic chlorthalidone.
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It was begun in 1994 and it was the first
major trial to assess the | ong-term cardi ovascul ar
effects of aml odipine, as | nmentioned earlier, in a
very | arge hypertensive popul ation.

Now, since its publication, the study has
enjoyed a |l ot of press and coverage in nedica
journals, sone lauding its strengths and sone
aski ng questions about sone of the study
limtations, but I think the comrent needs to be
made that overall, this is a very, very inportant
trial that has been viewed by many to provi de an
exanpl e of the type of trial that needs to be used
to determine the differences between risk-benefit
rati os in agents and perhaps other therapeutic
cl asses.

So, atrial like this certainly has its
merits in ternms of |ooking at risk-benefit ratios
for different products.

Just a brief summary again of ALLHAT, it
enrolled a diverse popul ation of patients
specifically looking to enroll patients who were

susceptible to cardiovascul ar di sease, norbidity,
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and nortality because of their high burden of
hypertension, so it had lots of black patients,
worren, el derly, and diabetics.

A very large nunber of patients were
enroll ed, just under 42,500 patients with a mnini num
age of 55 years. The patients had to have
m | d-t o- noderate hypertension and at | east one
additional risk factor, and they were foll owed up
for just under 5 years.

They were randomni zed to either am odi pi ne,
lisinopril, doxazosin, or chlorthalidone, and used
a step approach to get to bl ood pressure goal of
| ess than 140/90. The primary endpoint was a
conposite of CHD death and non-fatal M, and as you
all know, the results showed no superiority
am odi pi ne over chlorthalidone for this primary
result.

So, the conclusion that we drew from
ALLHAT was that it showed that the | ong-term based
therapy with am odi pi ne had no superiority over
chl ort hal i done-based therapy with respect to

cardi ovascul ar out cones.
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Now, what | amgoing to do is walk you
through a schematic overview of the type of
approach that we took to showi ng non-inferiority
and sone of the things that we, in discussions with
the FDA, decided were inportant to do al ong the way
to support the overall non-inferiority analysis.

Since ALLHAT was an active trial and did
not have a pl acebo group, direct assessnment of the
reduction of CV events was not possible for any of
the treatnment groups. Strictly speaking, the
results must therefore be interpreted as show ng
that anl odi pi ne-based therapy, as | said earlier,
was not superior to chlorthalidone-based treatnent,
but because superiority was not denonstrated, what
we then did was use a post-hoc anal ysis to show
that anl odi pi ne-based treatnment was not inferior to
chl ort hal i done-based treatnent. So, schenatically,
let me wal k you through this approach.

In order to assess whether the new
treatnment, in this case am odipine, is not inferior
to the standard treatnent, in this case

chlorthalidone, the effect of chlorthalidone
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relative to placebo nust first be decided to be
consi stent and reproduci bl e.

Next, using these results, taking the
effects of chlorthalidone conparable to placebo, we
then have to inpute that into ALLHAT to show t hat
the new treatnent ani odi pi ne preserves a
substantial portion of chlorthalidone' s effect.

Then, in addition to or parallel to the
step, if you like, what we al so have to show are
the effects of am odipine relative to placebo, and
we do this by estimating indirectly by taking the
effects of chlorthalidone versus placebo fromthis
anal ysis, as well as the effects of anl odipine
relative to chlorthalidone in the ALLHAT tri al

The point that | want to end off here is
that together, these two steps provide the
confidence that the study in question, the ALLHAT
trial, provides the true benefit with the treatnent
wi t h anl odi pi ne.

So, | amgoing to hand it over now to Dr.
Gaffney, and Dr. Gaffney will walk us through each

of these steps in nore detail, showing us rationale
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and t hen outcones that eventually lead to the
finding for am odipi ne.
Met hodol ogy and Anal ysis (Overvi ew)

DR GAFFNEY: Good norning. As Dr. Bernman
has indicated in a formal way before we can show
the benefit of am odipine in the ALLHAT trial, we
have to first quantify the benefit of
chl orthal i done.

There was one trial, as has been pointed
out, the SHEP trial, which was a direct conparison
of chlorthalidone-based treatnent with a
pl acebo-control l ed treatment group. This trial was
conducted in a popul ation of isolated systolic
hypertensive patients, and the chlorthalidone-based
treatnent was shown to reduce the risks of fata
coronary events and non-fatal M and stroke.

We augmented the findings of the SHEP
trial by conducting a meta-analysis. The intention
of the nmeta-analysis was to identify all random zed
pl acebo-control | ed hypertension studies that used
| owdose diuretics to evaluate CV risk reduction

The trials that were included in the
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nmet a- anal ysis are shown here. There is the SHEP
trial, which | referred to. That, as you know, was
preceded by a SHEP pilot trial, which we are using
as a separate trial in this analysis, and two ot her
studi es were applicable, the Medical Research
Council Study in Oder Patients, and the European
Working Party High Blood Pressure in the Elderly
st udy.

I won't go into the details of this tria
other than to point out that these last two trials
listed here used | owdose diuretic regi mens which
were different from chlorthalidone, which was used
in the SHEP trials.

Secondl y, the popul ations were all ol der
hypertensi ve patients, but they were sonewhat
different in the entrance criteria.

| also want to point out that these are
the sane four trials that were used by Dr. Bruce
Psaty to characterize the benefit of |ow dose
diuretic therapy in his neta-anal ysis which was
published in JAMA in 1997, so we haven't reinvented

the wheel, we just nade sure that no additiona
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trials have come forward since then.

The results of the neta-analysis for the
pri mary endpoint that was used in ALLHAT are shown
here, that is, CHD death and non-fatal M. On the
right side of the slide are presented for each of
the treatment groups, the nunber of patients that
were enrolled in that treatnent group, the nunber
of patients with the primary event, and the percent
of patients with the event.

On the left side is given the relative
risk of chlorthalidone or |ow dose diuretic to
pl acebo along with the 95 confidence interval. You
can see they are all on the left side of 1 show ng
a consistent benefit for | ow dose diuretic therapy.

The conbined relative risk overall for
trials yielded a value of approximately 0.72, 28
percent reduction, with a confidence interval where
the 95 percent upper confidence bound was 0. 85

In our calculations, | will use both the
point estimate of 0.72 to estimate the benefit of
chl orthalidone in ALLHAT, as well as the upper

confi dence bound of 0. 85.
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The use of the 0.85 is a way to
incorporate the variability around the point
estimate of 0.72 in the cal cul ati ons.

Havi ng characterized now or quantified the
benefit of |ow dose diuretic therapy, | will now
extrapol ate that and | ook at how nuch of that
benefit is preserved in the ALLHAT trial by the
am odi pi ne therapy.

This is a quick summary of the primry
results for the chlorthalidone treatnent group and
the am odi pine treatment group in ALLHAT. Again,
it's the fatal events and non-fatal M, which is
the primary event.

There were 1,362 events in the
chl orthal i done group or approximately 8.9 percent.
The amnl odi pi ne group had 798 event or approximately
8.8 percent. The relative risk of am odipine to
chl orthal i done was very close to 1, 0.98. The
one-sided 97.5 upper confidence linmt of this
relative risk was 1.07.

I want to point out the tight confidence

bound, which is based on the very | arge nunber of
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events that were observed in the ALLHAT tri al

Now, if this were a pre-planned
non-inferiority analysis, it would be this val ue,

t he one-sided upper confidence limt of 1.07 which
woul d have to be below a predefined non-inferiority
margin in order for one to claimnon-inferiority.

So, in the calculations of the percent of
the chlorthalidone effect preserved, | will be
using this value of 1.07

The bottom half of the slide now just
gives the calculations. Again, if the benefit of
chlorthalidone to placebo is estimted by the point
estimate that canme fromthe neta-analysis, which
was 0.72, then, the inputed placebo relative risk
in the ALLHAT trial is sinply the inverse of that
or 1.39.

So, that would inply that had there had
been a pl acebo used in the ALLHAT trial, there
woul d have been a 39 percent higher event rate for
the primary event in that group relative to the
chl orthal i done group. As we see the upper 97.5

confidence bound for the am odipine to
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chlorthalidone relative risk, is about 7 percent,
so a straightforward cal cul ation using the 7
percent and the 39 percent yields a value of about
82 percent of the effect of | ow dose chlorthalidone
that is preserved by am odi pine in the ALLHAT
trial.

Now, the 0.72 again is a point estimte
and has sone variability associated with it, so if
we incorporate that into it by using the upper
confidence limt that conmes fromthe neta-anal ysis
to estimate the benefit of chlorthalidone in
ALLHAT, we would then inmpute an 18 percent higher
event rate for the placebo group had there been one
in ALLHAT, and going through again the sane
calculations for the percent of that effect
preserved by am odi pine, one arrives at a val ue of
60 percent.

I just want to stop and take a second to
poi nt out that what determ nes these high
percentage values are two things. One is the very
tight upper bound of the confidence linmt that came

fromthe ALLHAT trial. The second conponent is the
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| arge effect of |owdose diuretic therapy or, nore
specifically, chlorthalidone therapy, which was
established in the neta-anal ysis.

In a pre-planned non-inferiority trial,
the non-inferiority margin woul d not have been
sel ected to preserve such high a value, high a
percentage as appears here, so that for that
reason, we can conclude that the am odi pi ne therapy
relative to chlorthalidone in the ALLHAT trial is
non-inferior, and that is based again on the tight
results within ALLHAT and the estimation that cones
fromthe meta-anal ysis.

I want to nove now to the second approach
that we took to this problem and that is sinply to
get a direct estimate of what the anl odi pi ne risk
relative to placebo woul d be.

Again, we used the information fromthe
two i ndependent conponents. Fromthe
met a-anal ysis, we are able to estinmate the
chl orthalidone to placebo relative risk. From
ALLHAT, we have the anl odi pine to chlorthalidone

relative risk. A sinple multiplication of these
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two relative risks yields an estimte of the
am odi pi ne to pl acebo rel ative risk.

If we do this calculation on the |og
scale, it becones additive and one can obtain the
standard errors and easily get a confidence
interval around the am odi pine to placebo relative
risk.

The top half of this slide just again
repeats the information that | have al ready shown.
Fromthe | ow dose diuretic studies, we estimate the
chlorthalidone to placebo relative risk to be 0.72,
and one can see the corresponding | og and standard
error of that val ue.

Fromthe ALLHAT trial, we estimte the
am odi pi ne to chlorthalidone relative risk, which
was close to unity, we see the log of that val ue
and the standard error that cones fromthe | arge
nunber of events in the ALLHAT trial

Putting these two pieces together in an
additive way on the log scale or nultiplicative way
on the normal relative risk scale, one can arrive

at an estimate of the anl odipine to placebo
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relative risk to be 0.71, and you can see here the
95 percent confidence bound extends up to only
0.85, indicating a significant benefit for
am odi pi ne.

I would Iike to point out also that this
confidence internal takes into account the
variability that is present in both sources of the
data, fromthe neta-analysis, as well as fromthe
ALLHAT trial .

I would like to now take this method and
apply it to two secondary endpoints fromthe ALLHAT
trial. One is stroke and the other is heart
failure, which we have heard a lot about in this
nmor ni ng' s di scussi on.

I choose stroke because we sel ected that
endpoint out in our subm ssion to the FDA, and the
reason why we selected it out was pretty nuch for
the data that Dr. MacMahon had presented earlier
fromthe Blood Pressure Lowering Trialist
Col | aborati on paper. There was an indication that
CCVs may be particularly effective in | owering

stroke relative to diuretics or beta bl ockers.
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As inportant to having the prior
i nformati on, we had al so, in correspondence to FDA
made the selection prior to our know edge or
publication of the ALLHAT results, so it wasn't a
sel ection based on having seen the results from
ALLHAT.

These again are the anal ogous results, but
for the endpoint of stroke. Fromthe
met a- anal ysis, which | haven't shown you for |ack
of tinme, the relative risk turns out to be 0.66,
again, the corresponding |og and standard error, so
the benefit for | ow dose diuretic therapy was
slightly larger on stroke than it was for the
primary endpoint in ALLHAT.

The results in ALLHAT for am odi pi ne
relative to chlorthalidone showed a small 7 percent
benefit for amnl odi pine. That was not significantly
different fromrelative risk of 1, but again in
favor that the Blood Pressure Lowering Trialist
Col | aborati on woul d indicate, again, the |og of
that value and the standard error.

Putting these two pieces of information
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together again, we can arrive at an am odi pine to
pl acebo relative risk of 0.61 and a confidence
bound, with the upper confidence bound as 0. 76.

So, the neta-analysis and the ALLHAT data taken
jointly would indicate close to a 40 percent
reduction in the stroke endpoint for am odi pine.

I would Iike now to nove to the congestive
heart failure endpoint. As we have heard, there
was a significantly higher event rate for
congestive heart failure for the aml odi pi ne group
conpared to chlorthalidone group, however, | think
the results fromthe neta-analysis and this
met hodol ogy can help put that in perspective and
address sonme of the questions or attenpt to answer
some of the questions that were addressed to Dr.
MacMahon earlier in his presentation.

Now, again, in the nmeta-analysis, which |
have not shown you, but the estimate of the
relative risk was 0.58, so that the | ow dose
diuretic therapy has its largest effect on the
heart failure endpoint, resulting in approxi mtely

a 42 percent lowering relative to placebo,
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correspondi ng | og of that value, and the standard
error.

As has been mentioned in the ALLHAT study,
there was a significantly higher relative risk on
am odi pine relative to chlorthalidone, 1.35, with a
|l og of that value and the standard error.

However, putting these two pieces of the
puzzl e together in the same way as we did for the
two ot her endpoints, either by a multiplicative
relationship or adding the |ogs, one arrives at an
am odi pi ne to placebo relative risk of 0.77 with a
95 percent confidence interval that includes 1.

So, at least with regard to the magnitude
of the effect that we see for chlorthalidone in the
| ow-dose diuretic trials, it appears that the
result in the ALLHAT trial is one which is
consistent with a neutral effect to placebo, or
even possibly a small beneficial effect that is
still maintained by am odi pi ne.

Sinmply put, a way to look at it is that a
35 percent increase over an agent which is already

responsi ble for a 42 percent decrease in the event
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yields a relative risk which is still below 1.

Now, in considering these results and
consi dering this nethodol ogy, there certainly are
points to consider, and | have listed a few of them
here. The first is the consistency of the effect
of the active control. W were fortunate in this
exanpl e to have the historical studies where we
were able to characterize the | owdose diuretic
benefit and to | ook at the consistency of it.

The second point, the particulars of the
met a- anal ysi s have to be considered, what are the
four trials that we use to get the conbined event
and was that the reasonable thing to do, is the
conbined estimate the right estimate for estinating
| ow- dose chl orthalidone effect.

Probably the biggest point to consider is
that there is an extrapol ati on going on here, the
extrapol ati on of chlorthalidone benefit to ALLHAT.
In considering that the popul ati on of ALLHAT
conpared to the popul ations of the trials in which
this benefit was established, nanely, the

met a-anal ysis trials, have to be considered
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The conduct of the ALLHAT study itself has
to be considered. |In these very large trials,
endpoint trials that go on for a | ong duration,
there are many factors which can nove the relative
risk towards 1, and that has to be considered in
the non-inferiority approach.

Al so, there are nany other secondary
outcomes in the ALLHAT trial, which are probably in
a whol e gestalt about whether drugs are approved or
not, have to be taken into account.

Al 'though all of themin some ways have a
statistical conponent, there are sone that are
truly statistical, which | have listed here in a
grab bag category, such as adjusting for the
multiplicity in this trial, there are nmany
endpoi nts.

There is al so anot her treatnent group
al t ogether, and al so the whol e post-hoc nature of
the anal ysis that was done.

So, in sumary, to put it in the sane
schematic that Dr. Bernman used to tal k about the

met hodol ogy, our starting point was the ALLHAT
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trial, which was a | arge active-controlled study
that showed no superiority between the newer agent,
am odi pine in this case, and the standard agent
chl ort hal i done.

However, we were able to go into the
literature, in the meta-analysis, and be able to
characterize the benefit, quantify that benefit for
the standard therapy, and putting these two pieces
of information together, we were able to cone to
the concl usion that the new agent, am odi pi ne, was
found to be non-inferior to the standard therapy,
chl ort hal i done, and using point estimates, about 82
percent of the chlorthalidone effect can be said to
be preserved by an odi pi ne in ALLHAT.

Secondl y, the new agent was determined to
reduce the risk of CHD death and non-fatal M by 29
percent relative to placebo.

So, | amgiving you a summary of the
information as it relates to the prinary endpoint
in the ALLHAT trial.

Finally, with regard to the question that

was asked, our overriding conclusion is this
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proposed non-inferiority anal ysis provides an
illustrative example of how an active controlled
trial, ALLHAT specifically, can provide inportant
out cones data for am odi pi ne.

So, | thank again the FDA for the
opportunity of presenting this analysis, and
certainly Dr. Bernan and | will be happy to try and

answer any questions that you nay have.

Thank you.

[ Appl ause. ]

DR. NISSEN. | saw Bill's hand go up
DR. H ATT: | think you answered the

question | posed earlier, at least in terns of
ALLHAT, that cal cium channel blockers don't seemto
cause harmin terns of heart failure, but that they
are neutral in terns of preventing heart failure.

If that is the case, then, would you agree
there is a difference between diuretics and cal ci um
channel blockers in terms of their effect on that
endpoint, it is not just the blood pressure?

DR. GAFFNEY: Yes, | would say that the

ALLHAT results clear show that the | ow dose
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diuretic therapy is nore beneficial with regard to
the heart failure endpoint, | don't think there is
any question about that particularly when you put
it into the context of the neta-analysis.

DR HI ATT: Not nore beneficial, but there
is lack of benefit for the cal cium channel bl ocker,
and there is benefit for the diuretic.

DR GAFFNEY: | don't think the data is
conclusive to say there is a |lack of benefit for
t he cal ci um channel bl ocker. You saw the estimate
of the relative risk through the nultiplicative
met hod. The point estinmate anyway was a 23 percent
reduction. The upper confidence bound does i ncl ude
1, so you can't distinguish it from placebo with
the data, but | wouldn't rule out that there is
still a snaller beneficial effect for anl odi pi ne on
the heart failure endpoint.

DR FLEM NG | think it is very
appropriate that you have used these data to try to
infer, as best possible, what the overall effects
are when you compare to the chlorthalidone. | am

onboard with a significant part of what you are
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doing, and | amdefinitely not onboard with a
significant part of what you are doing.

The part that | amonboard with is | think
you have done a very |ogical analysis of using the
hi storical data, and | amseeing all this for the
first tinme, but | followed all the logic, |
bel i eve, of what you were doing.

You used the historical data to basically
assess chlorthalidone's effect on the primary
endpoi nt of cardi ovascul ar death and M, and
essentially you come up with a relative risk of
0.719, and you appropriately recognize that there
is variability in that estimte.

There is also the issue of uncertainty
about the validity of the constancy assunption that
we al ways have to take into account in the sense
that those historical trials could readily be
different from ALLHAT in the way supportive care
was done and patient selection and duration of
foll owup and adherence and in dosing and
assessnent of the outcome, and you acknow edged

sone of that at the end.
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But | think you reasonably, appropriately,
foll owi ng nore standard approaches here, took the
approach then of using the upper Iimt of the
chl orthal i done 95 percent confidence interval,
which was 0.85, to create the margin, basically
saying 1.18, invert that 1.18, and half that is
what you have to preserve, and because your point
estimate was favorable, of 0.98, the upper limt
was 1.07, there is where | amwth you

I amwi th you that that is an analysis
that is a rational approach to |looking at this and
establishing non-inferiority. Were | get off the
bus, so to speak, is when you then use this to
compute the estimted effect because you are taking
a relative risk of 0.72 and 0.98 and essentially
you have got the strength of the non-inferiority
trial, and then you have got the anbiguities of
using historical data to obtain estinates of
chlorthalidone's effect in that context, and you
are inmputing it in the context of non-inferiority
trial, and that is where all of the uncertainty of

the constancy assunption issues arise, and you are
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i gnoring that, and you correctly pointed out your
point estimate with the confidence intervals
addresses the variability of both estimates, but it
is putting apples and oranges together, and it is
not acknow edgi ng t hat.

So, when you are coming up with the point
estimate of 0.71 for a 29 percent reduction, that
is what is really treacherous

However, | still accept the fact that the
valid analysis that you did, which was the one that
came up with the historical data to set the
non-inferiority margin and preserving half the
effect did allow you to draw the concl usi on on that
primary endpoi nt.

But the second anal ysis becones
particularly problematic when, interestingly, that
is the only anal ysis you showed us for heart
failure. You didn't show us both of the anal yses,
and you coul d have done that saying that the sane
proper analysis for heart failure setting up a
margin, and if you did, in that heart failure, you

were estimating with chlorthalidone a relative risk
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of 0.58. You gave us the standard error, so
qui ckly conputed what you didn't give us, the upper
limt of the confidence interval is 0.76, so,
therefore, the margin | would want to be ruling out
there would be that that relates to half the effect
on a 1.31. Well, your point estimate is 1.35, so
your point estimate actually suggests that your
excess is at the full level of the upper conponent
of the confidence interval. You are not even
estimating you are preserving any of the benefit,
much | ess half of the benefit.

So, essentially, the conclusion that |
follow, and | think is logical, is your
non-inferiority analysis as it relates to
cardi ovascul ar death and M. \Were | amnot at al
so confident is the validity of a conclusion that
you are actually providing a suggestion on heart
failure.

DR GAFFNEY: If | could respond to the
| ast part of what you said, certainly to the heart
failure, because it relates to the answer that I

just gave with regard to the benefit issue as to
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whet her chlorthalidone is nmore beneficial on this
endpoi nt than am odi pi ne was, and because in the
ALLHAT trial, the 1.35 was significantly higher
than 1, | think the exercise to go through talking
about what the percent preserved was is illogica
and futile because you are already acknow edgi ng
that it is inferior to it with regard to this
endpoi nt .

So, once there is that acknow edgnent to
it, there is no reason to go through nethod 1 for
the heart failure, which is why we don't have that
here.

DR FLEM NG It is entirely possible that
you coul d have been sonmewhat worse than the active
comparator, and if the active conparator is highly
effective, that you would still be able to hit a
non-inferiority margin and rule out that you are
havi ng no effect or even preserving | ess than half
the effect.

Unfortunately, in this case, the estimte
of where the placebo would lie, if you used the 95

percent upper limt of the confidence interval, is
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at 1.31, and your estinmate is at 1.35, so your
estimate is consistent with a neutral effect,
woul d say, a neutral effect on heart failure as
opposed to the inplication you gave that it was
suggestive of a beneficial effect of 0.77 where
that analysis did not take into account the
variability in the estimate and the uncertainty of
t he constancy assunption.

DR. GAFFNEY: | have to disagree with you
sonmewhat, because | think you are msinterpreting
it. |If you look at heart failure data, the point
estimate was 1.35. The upper confidence bound on
that is 1.50. So, if you take that upper
confidence bound relative to what would be the
i mput ed pl acebo heart failure rate in that trial,
there is still a small percentage preserved of
t he- -

DR. FLEM NG That's because you are not
taking into account the variability in the estimate
of chlorthalidone's effect on heart failure.

DR. GAFFNEY: | amgoing to finish the

second point, because | did two lines of it
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renenber, so on the first Iine was the point
estimate. There is still a percentage of it
preserved. |If you then nove and incorporate the
variability around the point estimate for the
benefit of chlorthalidone that comes fromthe
met a- anal ysi s, take the upper 95 percent confidence
bound, and if you formally go through those
cal cul ations, you will now get a negative percent
preserved, indicating that all of the benefit of
chlorthalidone is given back in a sense.

DR. FLEM NG That's correct.

DR. GAFFNEY: So, | amin total agreenent
with that, and that is why | nake the statenent
that it's clear fromthat study that chlorthalidone
is better on the endpoint of heart failure.

The second anal ysis, though, was to put
the two pieces of information together to put it
into the context of the questions that were asked
earlier today, does this appear to be due to harm
of aml odipine or is it consistent with a neutra
effect relative to placebo, and that second

anal ysis was done to cone to the conclusion that it
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is consistent with a neutral effect relative to
pl acebo.

DR. FLEM NG Just a final point. |ndeed,
it is consistent with a neutral effect, and if you,
in fact, use your historical data for the effect of
chl orthali done on heart failure, and you use the
upper limt of the confidence interval of what that
effect is, then, your point estimate is then
consistent with slightly Iess than a neutra
effect, but close enough that | can accept your
statenent of a neutral effect.

So, it is far short of anything that we
woul d want to see for establishing a favorable
profile on heart failure, and that is my objection
to your pointing out the point estimte of 0.77,
which could give the inpression that we are
actual | y doi ng favorabl e.

DR. NI SSEN: Jonat han, you were next.

DR SACKNER- BERNSTEIN. My conment rel ates
to some of the discussions we will have later, but
I would Iike to take Tom s point and nove it back

up one step earlier where you presented your
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met a- anal ysi s approach.

That net a-anal ysis approach relied on a
combi nation of studies using chlorthalidone and
hydrochl orothiazide. It is inportant to realize
that de facto, the ALLHAT investigators decl ared
that those drugs cannot be consi dered
i nt erchangeabl e because they didn't random ze
people to a diuretic, they specifically made sure
it was chlorthalidone.

So, while you may want to argue you are
tal ki ng about | ow dose diuretics, the data set
really should apply to chlorthalidone, so at the
ri sk of showi ng nyself to be sonewhat of a
statistical novice, | tried to get a sense of how
certain | could feel about am odipi ne preserving
the inpact on coronary death or non-fatal M.

By | ooking at these studies, presuning
that your upper confidence interval is about 0.95,
and running through the sanme anal yses, it | ooks
like you can't be certain that you have preserved
much nmore than 18 percent of the effect, which is a

relatively small effect, certainly not as
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i npressive as the 60 percent cal cul ated here.

I think that kind of analysis needs to be
i ncl uded when we are thinking about this, as wll
become nore relevant in the afternoon session,
because chl orthal i done/ hydrochl or ot hi azi de probably
can't be assunmed to be interchangeabl e.

DR NI SSEN. Bob, you were next.

DR. TEMPLE: Well, anytinme you are doing a
non-inferiority study, your struggle is to narrow
the confidence interval for your estimate of the
control, and what was done here is what is done al
the tinme. W have seen it repeatedly where people
wi || conbine several ACE inhibitors to try to get
an estimate. Wiether you feel confortable with
that or not, | don't know.

In this case, however, the overal
i mpression of the effect is quite consistent with
what we have been saying earlier in the norning, is
the effect size on sonething |like stroke for
essentially all drugs that |ower the bl ood
pressure, so it's alittle less worrisonme than it

m ght be in other cases, but it is perfectly clear,
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if you are going to just do SHEP, then, the upper
bound is 0.095, and you are never going to be able
to show anything, so, | think it's a question of
how unconfortabl e you get.

It is worth noting that a relatively
conservative approach to non-inferiority is to use
the so-called 95/95 nethod, which they at least in
part survive if they do that. That is taking the
upper bound of 0.85, taking half of it, so you get
about 0.09, and showi ng that the upper bound of
your confidence interval for the difference is
0.07, so you are under that, and that is a
relatively conservative nethod which has been
criticized as being slightly too conservative.

So, by that nethod, there is some evidence
that you preserve half of the effect of the contro
agent, you know, how reassuring you find that is
anot her question, but it has been the standard used
for non-inferiority assessnment in a |ot of cases,
because you can't do better wi thout studies of, you
know, hundreds of thousands.

DR FLEM NG By the way, that was the key
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anal ysis you did that | do accept, that | do agree
Wi t h.

DR. TEMPLE: Yes, they did a less
conservative analysis that | don't know about.

DR. NI SSEN. Bob, you neant to say no |ess
hal f the effect, didn't you?

DR. TEMPLE: They nake the case that they
preserved at |east half.

DR. NISSEN. M chael, | think you may know
sonet hi ng about the ALLHAT study, and you wanted to
ask a question?

DR. PROSCHAN:  Actually, | was going to
just coment on the key assunption clearly is the
constancy assunption, and if you buy into that,
then, there is no reason to do this upper limt of
confidence interval

You just take the product of the relative
ri sk, take the log value, you know what the
standard errors are, but | think it's that key
assunption that's, you know, what Tomis bringing
up, you have to buy into that, and | guess people

are not willing to necessarily buy into that.
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DR GAFFNEY: Well, | think also that that
is a key assunption also to that second anal ysis,
but it is not too dissinmlar fromthe key
assunption that one is extrapolating a relative
risk fromfour trials to another trial even to get
the i mputed pl acebo response whet her you use the
poi nt estinmate or whether you use upper 95 percent
confidence linmt, which happens to be conservative.

So, | think for consistency sake here, we
have to say that these type of extrapolations and
assunptions are going on for both of these
met hodol ogi es rather than just pick on the second
one.

DR. NISSEN. Did you want to say sonething
el se, Tonf

DR. FLEM NG Just quickly. | certainly
agree that a mmjor conmponent to using that upper 95
percent confidence limt is the uncertainty of how
much adj ustment we need for the constancy
assunption validity, but another part of it is
there is variability in that estimate, and part of

the adjustment, even if you believe in the
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constancy assunption, it's about half, to be about
1 standard error is necessary to address the fact
that you have variability in the estimate of the
active conparator effect here, in this case,
chl orthal i done.

DR. NISSEN. W are going to cone back to
this.

DR. PROSCHAN: Just taking that into
account, because when you take the |og of the
product of those relative risks, you get the
standard error.

DR. FLEM NG Right, for his second nethod
he is, so when he uses the product, he is there,
and there, ny concern is apples and oranges, but in
the first method, the 95/95 nmethod, part of the
reason for that 2-standard error adjustnent, |
woul d say about 1 standard error of that is that in
that method, you have to take into account the
uncertainty of the variability in the estinmte of
chl orthalidone's effect.

DR. NISSEN. | amgoing to give the |ast

word to Bob, and then we are going to nove on to
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the next talk.

DR. TEMPLE: Wthout diverting this into
an intermnabl e discussion of non-inferiority
studi es, we have been engaged in agoni zing
di scussi ons about these all the tine, because al
of the cardi ovascul ar di seases you can thi nk now
have treatnents that save your life.

You are not going to see any nore
pl acebo-controlled trials ever. The only way to
study a new drug is to conpare it with sonething
el se, or naybe added to it, those are fine.

One of the things we have been thinking
about is whether there are sonewhat |ess
conservative approaches to sone of these things
that we have been inclined to use. They would
probably cone under the headi ng of Bayesian
reasoni ng, | suppose, although | shouldn't say
words like that if | don't understand them
realize that.

We have been tal king all norning about,
you know, with Dr. MacMahon's data, about the

consi stency over a wi de range of drugs of the
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beneficial effect on stroke, that is, drug after
drug after drug, different nechanism different
popul ati on, bl ah-bl ah-blah. They all seemto have
about the sane effect.

It seens to ne that would be ordinarily
part of your non-inferiority discussion. | don't
know how to manifest it, but we have thought of
things like narrowi ng the confidence interval for
certain measures, using a |less stringent insistence
of retention in a wide variety of ways.

Again, | don't want to divert us into a
maj or di scussion of that, but | wonder, Tom if you
have any thoughts about sone of those things,
because there is nuch nore data than those four
studi es, although those are the ones that best
apply to the actual control here, but it is not as
t hough we don't know anyt hi ng about this.

DR. FLEM NG | think that is a valid
point, Bob, and it is obviously very subjective how
you incorporate the totality of evidence of
anti hypertensives to strengthen your sense of what

the actual effect, in this case, of chlorthalidone
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is, but what you are saying is valid.

It is certainly relevant to know that w de
cl asses of agents have effects on stroke, and as
you are estimating the effect of chlorthalidone on
stroke, that you are reinforced in your sense of
the validity of what you are inputing or what you
are assuming the effect is. Yet, it is obviously
very subjective as how you would try to incorporate
t hat .

DR. NI SSEN: Just one comment, Bob. |
think what you are saying is that your confidence
in blood pressure as a surrogate neasure for
outcone in stroke is increased by the fact that you
have got dozens and dozens and dozens of trials
that show that this effect is very consistent over
a very broad popul ati on, and ot her surrogate
measures will have nore variability in that effect
and wi |l nmake your confidence in using those
surrogate neasures | ess.

I mean really, it is as nuch about
surrogate measures as anything el se.

DR TEMPLE: Yes, well, in this case,
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someone has done actual trials of an effect on a
surrogate and what the consequences of that for
stroke are.

I don't know, in non-inferiority studies,
it is all about the sanple size, and when you start
cal cul ating what the sanple size is, for exanple,
if they had only SHEP, and the upper bound was, |
don't know, like 0.095, | don't know, Tom can tel
us what the study will be, but to preserve half of
that, you will probably need a study of 100, 000
peopl e or sonething like that. It's clearly
i mpossi bl e.

So, and mmybe inpossible is the right
answer, but it mght not be the right answer,
because maybe you do need to eval uate new t herapies
even though you can't do placebo-controlled trials
anynor e.

One way to think about that is to narrow
the confidence interval, get an upper bound that
isn't as high as 0.095, and one way to do that is
to incorporate prior data maybe, but there is very

little track record in doing this and very little
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public discussion of it, so |l amjust throwing it
out for later, | don't expect a discussion of that
now.

DR. NISSEN. | amgoing to nove us on and
| amgoing to try to squeeze in one nore talk
before we break for lunch, and that is going to be
Tom Pi ckeri ng.

I think it is actually a very inportant
question, which was: Does the pattern of bl ood
pressure effects during the day matter?

Does the Pattern of Blood Pressure Effects
During the Day Matter?

DR PICKERI NG Thank you

The focus of today's neeting is bl ood
pressure, and all the studies we have heard about
so far have basically relied on a couple of
measurenents nmade at a single tinme point during the
day.

We have known for many years that bl ood
pressure varies hugely throughout the day and
ni ght, and from one occasion to another. So, the

purpose of this talk is to | ook at these issues
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here and how t hey m ght inmpact how we interpret
t hese dat a:

The diurnal rhythm of bl ood pressure,
diurnal rhythm of cardiovascul ar events, the
duration of action of antihypertensive drugs, the
effects of drugs on the diurnal rhythm of bl ood
pressure, and how the effects of timng of
adm ni stration of the drugs.

VWhat we would really like to know is what
is the true bl ood pressure which is the
hypot heti cal conponent of blood pressure that we
think | eads to adverse cardiovascul ar out cones.

Traditionally, as | said, we have used
clinical blood pressure, but it was shown nore than
40 years ago by Jeffrey Rose that serial
measurenents in healthy subjects over a period of
several weeks could lead to differences as high as
25 mm of nmercury without any intervention
what soever, and we know that this unreliability of
si ngl e measurenents can be inproved by taking
mul ti pl e measurenents, such as can be done with

out - of -of fi ce neasurenents.
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It woul d be okay if the measurenent error
between the clinic neasure and the neasure over a
nmore prol onged period of time was random and if
you had a million people, then, the error would go
away, but there is a lot of evidence that the error
is not random there are system c differences
between the clinic blood pressure and the pressure
measured at other times, which may vary in
di fferent popul ati ons and according to age.

At the present tinme, | think we don't know
which is the true blood pressure. There are a
nunber of possible candidates. It mght be the
daytine level, the dipping pattern that is the
di fference between the day and the ni ght bl ood
pressure, the nighttime bl ood pressure, the norning
surge of bl ood pressure, blood pressure
variability, or the home bl ood pressure.

It could also be different for different
outcones, it is not necessarily the same for
causing M as it is for stroke.

We do know that, in general, in

hypertensive patients, the diurnal profile of blood
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pressure is shifted to a higher |evel throughout
the 24-hour period, and this is, as you can see,
somewhat di screpant between the differences in the
conventionally nmeasured clinical blood pressure, so
it is reasonable to suppose that what we want to
achieve with treatnment is a resetting of the
diurnal profile of blood pressure back to a nornal
| evel, both throughout the night and day.

There are several clinical situations in
which this normal diurnal rhythm of blood pressure
may be | ost or dimnished, and these include
inmportantly conditions |ike diabetes and rena
failure, both of which are of particular concern,
and we have | ower target blood pressures for these
conditions, also, in African-Anericans particularly
inthe United States.

Al'l these conditions tend to be associated
with a relatively small decrease of blood pressure
during sleep, and we don't yet understand fully the
i mplications of this.

There is sone evidence that this so-called

non-di ppi ng pattern or high nocturnal bl ood
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pressure may have an i ndependent effect on
cardi ovascul ar outconmes. This is froma |arge
popul ati on study done in Japan, and as you can see,
if the dippers are given a relative reference | eve
of 1, that the risk of cardiovascular nortality
over a followup period of about 10 years is
i ncreased nore than double in the non-dippers, and
this may be--we don't yet know if this is because
they have a higher overall |evel of blood pressure
t hroughout the 24 hours or whether it is sonething
specific to the actual pattern of blood pressure as
opposed to bl ood pressure |evel

It has been well known for many years that
there is a diurnal rhythm of cardi ovascul ar events,
and there was sone earlier discussion of
i nst ant aneous effects of bl ood pressure, and
guess this is the best manifestation of that.

Just about any type of cardiovascul ar
event that you | ook at does show this type of
diurnal rhythm that is, an increased incidence
bet ween the hours of 6:00 a.m and noon, and this

is a recent study show ng episodes of ventricular
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tachycardi a detected with patients with inplanted
cardi overter/defibrillators.

Here is another example, both ischem c and
henorrhagi ¢ strokes tend to show the sane type of
diurnal rhythm and this has led to an increased
interest in the increase of blood pressure that
occurs in the norning hours, associated both with
waki ng up and with getting out of bed and beconi ng
physically active that is now often referred to as
the "norning surge" of blood pressure.

Here is a study that we published in
Circul ation a couple of years ago based on a
Japanese database. This was a four-year
prospective study of elderly Japanese patients, who
were eval uated with 24-hour bl ood pressure
nmoni toring at the beginning of the study and
foll owed for stroke occurrence.

Basically, what it shows is that there was
an i ndependent predictor of fact of the norning
surge, which was defined as the difference between
the bl ood pressure at the | owest |evel during sleep

and the first two hours after waking up.
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There was a 29 percent--for those of you
who can't read the nunbers at the back of the
room-increase in risk independently of the average
24-hour level and other factors.

So, this suggests, | don't think it
proves, that the increase of blood pressure during
the norning may have sonething to do with
precipitating these events.

Conming on now to the duration of action of
drugs, this obviously is sonething that can only be
adequat el y eval uated by 24-hour bl ood pressure
monitoring, and | think is pretty much requisite
now for any new drug to get FDA approval, that is
has to have evi dence of sustained duration of
action.

Here is an exanple of two, |ong-acting
anti hypertensi ve agents, an angi otensin receptor
bl ocker tel m sartan and am odi pi ne, both showi ng a
sust ai ned decrease of bl ood pressure throughout the
24- hour period w thout any marked change in the
pattern of blood pressure, so |I think we would

intuitively regard this as a desirable effect.
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There have been ot her studies that suggest
that sonme of the drugs which are approved for once
daily dosing may not be as effective towards the
end of the dosing period as others, and this could
have i nportant consequences.

In this particular study comparing two
angi otensin receptor blockers, they |ooked at the
effects of a missed dose, a common event | think in
all our patients, and it shows that the |onger
acting candesartan had a nore sustained effect on
the bl ood pressure neasured over a 36-hour period
than losartan, and it al so shows incidentally that
it had sone--in the doses used at any rate--had a
nmore sustained effect on | owering bl ood pressure
t hroughout the 24-hour period.

Now, |ooking at the effects of drugs on
the diurnal rhythm of blood pressure, there is not
much actually published on this, and there have
been suggestions that because renin-angiotensin
system shows pronounced diurnal rhythmof activity,
there nmight be different effects fromdrugs that

i mpact the renin-angiotensin system from drugs that
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act by ot her nethods.

So, the question is: Do different drug
cl asses have different relative effects on the
daytinme versus the nighttinme blood pressure?

We are in the process of attenpting to
| ook at this, and this is data that is unpublished
and still being anal yzed, but basically, what we
did was to | ook at the published data of 24-hour
bl ood pressure studies where there were reports of
effects of antihypertensive drugs on the daytine,
ni ghtti ne, and 24-hour bl ood pressures, and we
found 55 such trials.

We grouped theminto drugs that act
agai nst the renin-angi otensin system ACE
i nhibitors, receptor blockers, and beta bl ockers,
and then cal ci um channel bl ockers and diuretics,
and conbi nati ons of the two.

The main finding was that across all the
studi es, the absol ute change of daytinme bl ood
pressure was significantly, but not very largely,
greater than the change of nighttime bl ood

pressure, and there was no obvious difference
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between the different drug cl asses.

However, there was one rather surprising
finding. This just summarizes the differences
between the different classes of drugs - ARB and
diuretics, ACE and diuretics, diuretics on their
own, and so forth. But the surprising finding, and
we don't quite know what to nake of it, is that
when we | ooked at the effects of the drugs as a
function of the baseline pressure both during the
day and night, it appeared that cal ci um channe
bl ockers, and in this, we included diuretics, but
taking out the diuretics, you still see the same
thing, there appears to be a linear relationship
between the effects of the drug and the resting
| evel of blood pressure which is not apparent with
the ACE and the ARBs, suggesting that |ower |evels
of bl ood pressure, the cal cium channel bl ockers on
their owmn are less likely to | ower blood pressure
than drugs that antagoni ze the renin-angiotensin
system

There is some other data that supports

this, and looking in the literature, there is a
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suggestion that the effects on clinic blood
pressure, shown on the left, are generally |arger
than the effects on anbul atory bl ood pressure, and
that is well established.

Here, there is a suggestion that the
threshol d bl ood pressure, which was estimated from
the published regression lines of resting bl ood
pressure versus bl ood pressure change, in this
study, may be lower for the ACE inhibitor than the
ot hers.

Anot her study has al so shown that the
threshol d bl ood pressure appears to be higher for
the daytinme level than the nighttine |evel

It is certainly possible to change the
di ppi ng pattern of bl ood pressure with
anti hypertensive nedication. This is one exanple
showi ng that diuretics given to non-dippers tend to
have a bigger effect on the nighttime bl ood
pressure than given to di ppers who show t he nor nal
fall of bl ood pressure.

Again, this may be a reflection of the

hi gher | evel of baseline blood pressure and a

file:///Z|/Storage/0615CARD.TXT (200 of 506) [6/29/2005 3:47:39 PM]



file:///Z|/Storage/0615CARD.TXT

greater change. W don't know what the therapeutic
inmplications of this type of thing are yet, but
certainly it is possible to change the dipping
pattern.

Coni ng back to the norning surge of blood
pressure, we don't yet know if selectively |owering
the norning surge of blood pressure is going to
have a favorabl e inpact on outconmes. There is this
one study conparing nmetoprolol with carvedil ol

On the left, you can see that there is no
significant difference between the two on the
clinic blood pressure or the daytime average day or
ni ghttine bl ood pressure, but the carvedilol did
appear to | ower the norning surge of blood pressure
to a greater extent.

They al so found that it had a greater
effect on carotid intinma nedia thickness, so there
is a question of whether there is a connection
between the two, which | think is an interesting
research question.

Again, it is possible to selectively |ower

the norning increase of blood pressure. This is a
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study using an al pha bl ocker doxazosin. | think
you can see that the norning rise of blood pressure
was | owered with doxazosin, and as | said, in the
earlier study | showed you, with an ARB and cal ci um
channel bl ocker, we didn't see that, however, it is
perfectly possible to prepare fornul ati ons of
anti hypertensive drugs that can do this.

This is a study published recently using
an extended release formof diltiazem and | think
you can see that it did |ower the increase of bl ood
pressure during the norning hours.

The only outcone study that has attenpted
to look at this was the CONVI NCE study, which, as
you know, was basically negative, and
unfortunately, did not include any 24-hour
nmoni toring sub-study, so we don't know what
happened actually to the difference in the increase
of morning bl ood pressure.

Finally, the effects of timng on
adm nistration of drugs. This is sonmething that is
not usually referred to in the drug | abeling, and

am just going to show you one exanple, which I
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think is of some rel evance.

This is a study of val sartan given either
in the norning on awakeni ng or at bedtime, and the
message here is that the daytine bl ood pressure was
|lowered to a greater extent when the drug was given
the night before than when it was given in the
nor ni ng.

As we have seen, the daytine is the tine
when nost of the bad things happen, and if you | ook
at the labeling for diovan, it says it can be used
over a dose range of 80 to 320 ng given once a day.
It doesn't say anything about time of dosing.

It is interesting to specul ate what woul d
have happened in the VALUE study if the valsartan
had been given at night rather than during the day,
and it is also worth noting that in the HOPE study,
that, of course, achieved quite dramatic results,
the drug was given at night.

Finally, this is a couple of slides | got
from Steve Ni ssen, but when we tal k about bl ood
pressure i ndependent effects of these different

cl asses of agents, | think in very dangerous
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ground, because we are tal king about very snall
di f f erences.

St eve MacMahon was tal ki ng about
differences of 1 or 2 mmof nmercury, and in the
HOPE study, the argunent for the bl ood pressure
i ndependent effect was based on a decrease of
systolic bl ood pressure of about 3 nm which on the
St aessen curve, that we have seen so many tines
this nmorning, puts it on the boundary of the limts
of the curve

But, again, you are probably famliar with
this, but there was a very small sub-study of HOPE
that did use 24-hour bl ood pressure nonitoring, and
found a 10 nm decrease of 24-hour blood pressure,
whi ch puts the HOPE results right in the mddle of
the Iine.

So, again, | think we have to be very
cautious about how we interpret these bl ood
pressure i ndependent effects of different classes
of drugs given the potential inaccuracies in the
conventi onal method of measuring bl ood pressure.

So, in conclusion, there is a pronounced
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diurnal rhythm of blood pressure and events, with
both tending to peak during the norning hours. The
normal di pping pattern is lost in sone patients and
may be associated with an increased risk. The data
is not entirely consistent on that.

Drugs approved for once daily dose may
have different durations of action, particularly
after m ssed doses, which could be inportant.

Most cl asses of antihypertensive drugs
| ower daytinme blood pressure nore than nighttine
bl ood pressure.

The effects of cal cium channel bl ockers
may be nore closely related to baseline bl ood
pressure |l evels than those of ARBs or ACE
i nhibitors.

D fferent antihypertensive drugs or
fornul ati ons may have different effects on the
mor ni ng surge of bl ood pressure.

Wth sone anti hypertensive drugs, the tine
of dosing may have significant effects on the
diurnal variation of blood pressure. This is not

true, for exanple, with anl odipi ne, where it
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doesn't seemto matter.

The inplications of these tinme-dependent
di fferences for cardiovascular norbidity are
| argely unknown and need to be nore fully
i nvesti gat ed.

Finally, inplications of blood pressure
i ndependent effects of antihypertensive drugs based
on snall differences of clinical blood pressure nmay
be unwar r ant ed.

So, | think ny nessage to the FDA is for
future trials, | hope you will encourage the
sponsors to use out-of-office nonitoring and
24-hour bl ood pressure nonitoring to help resolve
these potential bl ood pressure independent effects.

Thank you.

[ Appl ause. ]

DR. NISSEN. | am sure everybody's
stomachs are growing, but let's take a few burning
questions and then we are going to break for |unch
Anybody?

DR. KNAPKA: As a non-physician and a

patient, | do have a little bit of background in
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statistics, but after hearing this norning about 2
mmin blood pressure nmakes a big difference, and
then listening to Tom s talk, | wonder, for al
these studi es we have been reviewi ng and | ooki ng
at, what is the standard for taking bl ood pressure?
Is there a standard tinme? Unless thereis, | don't
know what sone of this data really neans.

DR. NI SSEN. Well, it's a great question
One coment | woul d nake, Tom | think your point
is very well taken, and that is that there is a
tendency for sponsors of studies, and in the
devel opment of drug, to want to give drugs
infrequently, because it is obviously easier for
patients to give a drug once a day than twi ce a
day, and it obviously has marketing inplications,
but it also may have inplications on clinica
out cone.

I amvery troubled by the fact that if you
give a drug in the norning, and then you neasure
bl ood pressure in trials, which is al nost al ways
going to be done in a clinic visit, you are pretty

much measuring the peak effect of the drug, or if
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you give the drug at night, you are neasuring, in
the dayti me when you cone to the clinic, a trough
effect, and that was one of the issues that |
brought up about the HOPE trial where the drug that
was given was specified to be given in the evening,
but the bl ood pressure was bei ng neasured the next
day, you know, which was really a trough bl ood
pressure, so that 3-nmdifference reported in HOPE
was as trough pressure, not a peak pressure.

DR TEMPLE: In the studies that we use to
approve drugs that | ower blood pressure, they are
very explicit about whether it's a trough pressure
or a peak pressure, we insist on both, but you are
right, in the outcone studies, | amsure there is
much | ess control over that.

DR NI SSEN. Again, different studies wll
specify different regi nens, so unless you actually
factor that in, you know, this question of are
there effects beyond bl ood pressure, well, it
depends on when you are neasuring it.

If you are nmeasuring it at trough, the

drug tends to | ook better. |If you are neasuring at
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peak, the drug tends to |l ook worse, that is, with
respect to the rel ationship between bl ood pressure
reduction and event reduction, so it's conplicated.

DR PICKERING | don't think it was
necessarily neasured at trough during the HOPE
study, because they woul d have had to neasure at
ni ght before the patient took the nedication. The
paper was actually very vague about how bl ood
pressure nmeasurement was actually made. | think in
the initial paper, they didn't even say that it was
taken at ni ght.

DR. KNAPKA: One other comment. Being a
70-year-ol d and supposed to take drugs tw ce a day,
| forget sometines. Thinking about it, well, |
took it, was it yesterday or today, and in these
studi es, how do you account for people, and in
these studies, there are 70- and 80-year-old
peopl e, how do you account for people that mss
their drugs, and | amsure it happens?

DR. NI SSEN. You know, it is interesting.
I amonly 32 years old, and | occasionally forget

to take ny drugs, too. The issue of conpliance,
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think maybe we will come back to that a little bit,
t oo.

My stomach is definitely growing, but if
there are burning questions, | will take them

DR. TEMPLE: You are forgetting your age.

DR. NI SSEN: Yes, of course.

I would Iike to get us started again at 1
o' clock exactly. W are running about an hour
behi nd and we have got a lot of work to do this
af t er noon.

[ Wher eupon, at 12:08 p.m, the proceedi ngs

were recessed, to be resumed at 1: 00 p. m]
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AFTERNOON PROCEEDI NGS
[1:08 p.m]
Open Public Hearing

DR NISSEN: In order to be on tine for
our open public hearing, | think we are going to
take that first and then we will turn to Ron
Portman's short talk.

I think there is at |east one person who
has requested to speak at the open public hearing.

Charles Panplin has requested tine to
speak.

I amsorry, | amgoing to read this
script.

Both the Food and Drug Administration and
the public believe in a transparent process for
i nformati on gathering and deci si onmaki ng. To
ensure such transparency at the open public hearing
session of the Advisory Committee neeting, the FDA
believes that it is inportant to understand the
context of an individual's presentation

For this reason, FDA encourages you, the

open public hearing speaker, at the begi nning of
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your witten or oral statenent to advise the
conmittee of any financial relationship that you
may have with any conpany or any group that is
likely to be inmpacted by the topic of this neeting.

For exanple, the financial information may
i nclude a conpany's or a group's paynent of your
travel, |odging, or other expenses in connection
with your attendance at the neeting.

Li kewi se, the FDA encourages you at the
begi nni ng of your statenent to advise the conmttee
if you do not have any such financia
rel ati onships. |If you choose not to address this
i ssue of financial relationships at the begi nning

of your statenent, it will not preclude you from

speaki ng.

So, Charles Panplin.

DR PAMPLIN. Good afternoon. | am Dr.
Charles Panplin. | amthe Vice President for
Medi cal Affairs at King Pharmaceuticals. | am

representing King Pharmaceuticals this afternoon
We would like to take this opportunity to

recogni ze the FDA for bringing greater awareness to
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the nmedi cal community on the inportance of risk
reduction. As you have heard this norning,
hypertension is an inportant public health issue
which is too often under-treated despite all that
is known about its effects and the numerous
evi dence- based treatment guidelines.

We support the use of the product |abel as
a neans to link the inportance of hypertension
treatment with di sease outconmes. As noted at the
nost recent neeting of the Anerican Society of
Hypertension, and al so earlier this norning,
hypertension is a conpl ex cardi ovascul ar di sorder.
It is not just a collection of elevated bl ood
pressures taken at various tinmes of the day and by
various nethods, but rather "a progressive
cardi ovascul ar syndrone with many causes that
result in both functional and structural changes to
the heart and vascul ar system"”

We believe that it is inmportant to
acknow edge the conplexities and linitations of
extrapol ati ng benefit between drugs of the sane

class and drugs of different classes.
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Traditionally, we have relied on nechani sns of
action to determne a drug's cl ass.

VWhile this provides a framework to conpare
and contrast therapeutic agents, it certain does
not inply equality. dinical studies have often
shown differences anong drugs with simlar
mechani sns of action. Significant differences
related to bioavailability, distribution,
met abol i sm cl earance, receptor affinity, genetics
exi st both within and between various cl asses of
anti hypertensives.

O key importance and not to be
underesti mated, dosage is a critical aspect of
achi eving benefit. Not only dose, but as you have
heard recently, tine of day of dosing may be an
inmportant factor. Assigning simlar benefits to
drugs within a class without a clinical outcones
trial that is powered appropriately and capabl e of
identifying the optinmal dose, may expose patients
to inferior treatnment and unacceptabl e side
ef fects.

Any | abel i ng which includes conmmon
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informati on pertaining to the inportance of

| owering blood pressure, and the possible benefit
on cardi ovascul ar di sease, nust recogni ze these
differences as matters of both efficacy and safety

and allow for clarifying informati on about what

known and inportantly, what is not known about

drugs in the class.

Drugs with simlar blood pressure | owering
effects may have other "non-class effects,” which
are unrelated to the decrease in bl ood pressure,

but which can have an inportant inpact on clinica

endpoints, either positive or negative.

Drugs with sinmlar effects on bl ood

pressure do not always have simlar effects on
outcome. As we have heard today, stroke is the
clinical endpoint nost closely associated with

bl ood pressure reduction, and yet in randonized

trials, such as LIFE, sinilar blood pressure
reduction led to different outcones in stroke.

In the ALLHAT study, treatnent with

doxazosi n, which achi eved bl ood pressure control,

was associated with a doubling of rate of heart
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failure.

Al tace, King Pharmaceuticals' branded form
of rampril, is one of the nedications with proven
clinical cardiovascular endpoint data that is
widely interpreted to support risk reduction beyond
that expected by bl ood pressure reduction al one.
Renenber that this was not prinmarily a hypertensive
st udy.

VWi |l e bl ood pressure in the HOPE trial was
relatively nodest as | say by design, the inmpact of
ramipril on the conposite endpoint of reduction of
cardi ovascul ar death, nyocardial infarction or
stroke far exceeded the expectations of the study
i nvestigators.

Utilizing i ndependent observationa
anal ysis fromother studies and that derived
jointly fromthe Wrld Health
Organi zation/ I nternational Society of Hypertension,
the relative risk reduction in nyocardi a
infarction and stroke was significantly greater
than estimates based on actual achieved reduction

in blood pressure in this study.
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Furt hernore, outcones data from HOPE
indicates a simlar risk reduction benefit in
patients who were either nornotensive, the majority
of the patients | mght add, or who were controlled
hypert ensi ves.

Therefore, while ram pril does reduce
bl ood pressure, the najority of its benefit on
cardi ovascul ar risk reduction cannot be attributed
solely an antihypertensive effect. Thus, to
extrapol ate its cardiovascular norbidity and
mortality benefits to other agents solely on the
basis for reduction in blood pressure may be
i nappropri ate.

I want to enphasize that hypertension is
an inportant public health issue. W should, as a
medi cal conmmunity, do everything possible to
improve its detection and adequate treatnment. We
support | abeling that woul d recogni ze the
i mportance of this syndrone. However, differences
bet ween cl asses are real and significant, and in
the interest of appropriate medical treatnent,

these shoul d not be ignored.
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Wiile differences in nolecular structure
within a class may appear subtle, the consequences
of those differences are far fromsubtle.

Evi dence-based practice paradi gns and indi vi dua
pati ent needs nust be taken into account when
choosi ng an anti hypertensive agent to nmaxim ze
reduction in cardiovascular norbidity and
nmortality.

Optim zing risk reduction would be best
achieved by identifying a patient's conorbidities
and utilizing agents with proven effective outcones
dat a.

Thank you.

DR NI SSEN: Thank you very nuch. Are
there other speakers for the open public hearing?

[ No response. ]

DR NI SSEN: Seeing no one, let's turn to
Ron Portman's presentation, and then we are going
to have to dive in, in the tine we have left, to a
very conpl ex di scussi on.

Does the Benefit Associated with Treating

Hypertension Apply to Children?
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DR PORTMAN: Thank you to Dr.
St ockbridge, Dr. Tenple, and nmenbers of the
Conmittee and guests for asking me to nmake this
presentation on pediatric hypertension. Hopefully,
our cerebral to gastric bloodfl ow bypass, we will
still be alert, and particularly Norman asked nme to
address this issue, does the benefit associated
with treating hypertension apply to children

Hypertensi on has now taken a prom nent
role in pediatrics fromthe standpoint of chronic
diseases. It is up with asthma as one of the npst
preval ent chronic diseases in children and trailing
only obesity now that that has been recogni zed as
di sease, as chronic diseases of children. O
course, over a third of obese children have
hypert ensi on.

Last sumer, the fourth Working G oup
Report fromthe NHLBI gave us some inportant and
conpr ehensi ve guidelines for the nanagenent of
bl ood pressure in children including the issue of
measur enent techni ques and the dilemmas in

measur enent with di sappearance of nmercury and using
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oscillometric nonitors.

Qur normative values continue to be based
epi dem ol ogi cally by gender, height, and age. W
have a new definition of hypertension in concern
with JNCVII.

We have now, and the nost inportant factor
in my opinion is that the presence of end organ
damage was presented, and | will go over that in
some detail.

We have eval uation guidelines including
conorbidities and the nost conprehensive
therapeutic guidelines to date.

This is our classification of hypertension
in children and adol escents, which should | ook very
famliar to you as it parallels JNGVII. Normal is
| ess than the 90th percentile for age, gender, and
hei ght .

Prehypertension is defined as the 90th to
the 95th percentile, however, for teenagers, the
90t h percentil e often exceeds 120/80, which is the
lower limt for adult definition of

prehypertension, and so we use 120/80 even if it's
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bel ow the 90th percentile.

Stage 1 hypertension is fromthe 95th
percentile to the 99th plus 5. That is clearly
arbitrary, but one has to |look at JNC-VII and see
that there is a 20-mm nmercury spread in Stage 1 to
Stage 2, whereas, in pediatrics, as | will show you
on the next slide, there is only 7 nmnercury
spread, which given the variability of blood
pressure, is just too small. So, we arbitrarily
added 5 to that in our definitions.

Then, Stage 3 hypertension is greater than
the 99th percentile.

This is just a sanple of the conpl ex
curves that we have to use. Fortunately, it is now
comput eri zed, and you can download it off the NHLB
website to your Palm

Here, we have 12-year-old boys across what
woul d be the x axis, we have the percentile of
hei ght. W had the 50th percentile of blood
pressure for the first tine, so we know what true
norm shoul d be, the 90th, 95th, and 99th

percentil e.
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You can see there is, over the various
heights fromthe 5th to the 95th percentile, we
have 102 to 109 in this exanmple, about a 7 mm of
mercury spread for the sane age, which holds true
at all the different percentiles.

Again, fromthe 90th to the 95th, we have
about a 3- to 4 mmof nercury spread, and fromthe
95th to 99th, about a 7 mm of nercury spread.

So, in evaluating a patient who has been
di agnosed as hypertensive in children, fromthe
patient's standpoint, we asked four questions: Am
I really hypertensive? Well, in order to determ ne
that, due to the regression to the main phenonenon,
and just the disconfort associated with bl ood
pressure neasurenment for a child, we used
repetitive neasures at last three tines greater
than 95th percentile to nake that diagnosis and/or
use anbul atory bl ood pressure nonitoring.

What other nodifiable risk factors for
cardi ovascul ar di sease do | have? The sane as
adul ts, diabetes, snoking, hyperchol esterol em a,

and proteinuria.
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What has hypertension done to ny body, in
other words, do | have any end organ damage? Well
as opposed to all the discussion we have had
earlier this norning about stroke and heart attack
and end-stage renal disease, we don't have those
ki nds of hard endpoints in pediatrics, thank
goodness. W have eval uations of subtle
subclini cal changes

Finally, what is the cause of ny
hypertension? Primary hypertension is now the nost
preval ent cause of hypertension in children,
particul arly adol escents, but secondary causes are
more common than in adults. Qur mantra is that the
younger the child, and the nore severe the
hypertension, the nore likely to be of secondary
eti ol ogy.

O course, or final question is what do we
about that, which is not a small question.

If we | ook at the etiology of secondary
hypertension in children, the reason the I, as a
nephrol ogi st, aminvolved in this, and Fred, as

well, is that 90 percent of the causes of secondary
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hypertensi on are renal

Now, target organ damage is obviously a
big i ssue. A decade ago, if | were standing here,
peopl e woul d not even necessarily know t hat
chil dren have hypertension, and now we have sone
pretty good data to suggest that this hypertension
actual | y causes danmmge even during the chil dhood
years.

LVH has been reported even using the adult

norns of 51 grans/neter
2.7, in 34 to 38 percent of

children with mld untreated hypertension with a
hi gh correlation to blood pressure and, in
particul ar, ABPM

So, using Dr. Cohn's paradigmfromthis
mor ni ng, these patients have gone al ready way
beyond the earliest changes of hypertensive danmage
into LVH.

The Worki ng G oup reconmendati ons based on
these findings is that echocardi ograns shoul d be
assessed for LV mass at diagnosis of hypertension
and periodically thereafter.

The presence of LVH is an indication to
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initiate or intensify antihypertensive therapy in
children. However, no studies have been done as
yet to denmonstrate regression of this LVHwith
therapy. W have one study that is conpleted and
the results are currently pending.

This a very scary graph. It |ooks at
cardi ovascul ar di sease in children fromthe USRDS
and this is the death rate per 100,000. This is
the general popul ation here, fromzero to 14, and
15 to 19 years of age. You can see the preval ence
isreally quite | ow

However, if we look at pediatric
transplant patients, it's 100-fold increase over
the general popul ation, and for dialysis patients,
it is 1,000-fold increase in death, cardiovascul ar
deat h.

So, this is obviously very concerning to
us, and in pediatrics at |east, one of the nost
important contributors to cardiovascul ar disease is
hypertension, and that is the one that we can have
a mgj or inpact.

In fact, if we look at hypertension in
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this patient popul ation, we see that in the NAPRTCS
dat abase, for children with chronic kidney di sease,
38 percent of patients with CRI have hypertension,
60 percent of dialysis patients, 74 percent of
transpl ant patients have hypertension

If we | ook at the correspondi ng popul ati on
with LVH, we see about 22 to 31 percent have LVH in
the chroni ¢ kidney di sease, not dissinilar fromthe
general popul ati on of hypertensive patients, 55 to
85 percent of dialysis patients and 30 to 75
percent are transpl ant patients.

If we | ook at hypertension and chronic
ki dney di sease progression, again, this is fromthe
NAPRTCS, North American Pediatric Renal Transpl ant
Cooperative Study database, |ooking at patients
whose creatinine clearance is less than 75 with the
standard definition of hypertension, about half
were hypertensive, half were nornotensive, |ooking

at endpoints of a decrease in G-R of 10/1.73M

renal replacenment therapy, you can see that there
is a significant difference between those patients

who are hypertensive and those patients who were
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nornotensive in this group

Finally, in looking at other things other

than the heart, we are al so doing studies |ooking

at carotic intima nedia thickness. This is a

study, a very small study done in our center

| ooki ng at patients who are either hypertensive or

overwei ght conpared to their nornotensive and

normal weight controls, and | think you can see

that by the time you have hypertensi on and

overwei ght, that the carotid intinma nmedia thickness

is at least 70 percent larger than a normal weight,

normal bl ood pressure patient.

Al so, we have the ESCAPE trial from

Europe, and this is 352, which is the |argest study
we have, not 352,000, |ike we heard this norning,

but 352 kids aged 3 to 18 years of age with G-Rs of

11 to 80.
They were treated with 6 nonths of

rampril at 6 ng/ M
2 with no placebo. Blood

pressure was reduced by 7 mmof mercury. They

noted that the higher the initial blood pressure

and the greater the proteinuria, the greater the
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bl ood pressure |owering effect.

They were able to nornalize bl ood pressure
in 87 percent of patients, and 56 percent of them
being I ess than the 50th percentile.

Interestingly, proteinuria in this popul ati on was
reduced by nore than 50 percent.

So, once we have nade the di agnosis of
hypertension in a child, we treat themfirst, al
patients, with therapeutic lifestyle changes. |If
they have normal bl ood pressure, obviously, we are
not going to treat them if they are
prehypertensive, as noted in JNCVII, we do not
initiate pharmacol ogi c therapy unless there is a
conmpel l'ing indication, such as chronic ki dney
di sease, diabetes, heart failure, or end-organ
damage.

Stage 1 hypertension, we will initiate
therapy based on the next slide. Stage 2
hypertension, we will initiate therapy i mediately.

For those with Stage 1, we will treat them
if they have synptomatic hypertension, secondary

hypertensi on, hypertension-induced target organ
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damage, di abetes or chronic kidney di sease, and
obesity is still kind of up for grabs at this
poi nt, or persistent hypertension despite
therapeutic lifestyle changes.

We start our pharmacol ogic therapy with a
single drug. The goal for antihypertensive
treatnent--and Henry is not here, but we use goals,
as well--should be the reduction of blood pressure
to less than the 95th percentile unless there is a
concurrent condition in which we shoot for |ess
than the 90th percentile, or we look for resolution
of any end-organ danmage that we m ght have

Now, tal king about the FDAMA | egi sl ati on,
the Food and Drug Mbdernization Act of 1997, prior
to FDAMA, we had al nbst all antihypertensive had
been used for the treatnment of hypertension in
children off label. No drugs have been approved
for children with hypertension. No doses were
established for safety or efficacy. No available
dosage forns.

Since then, we know that if a drug has the

potential for use in children, that a witten
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request is issued, that a suggested study design
was furnished, and the design was then revi ewed by
the FDA before a study began.

This was a voluntary programwith a 6
mont hs addi ti onal patent protection as conpensation
for the conmpany. The new Pediatric Rule woul d nake
these studies required for drug approval,, but the
FDA has discretion to first obtain approval in
adults before a pediatric study.

This FDAMA program | can't tell you what
this has nmeant to the pediatric nephrol ogy and
hypertensi on comunity. It has been an extrenely
successful program W have | earned nore about
hypertension in pediatrics through it than anything
that had been done in previous history.

The FDA, | applaud for being very
cooperative, interested, innovative, and definitely
an advocate for children.

These are the studies that have been done
to date, either conpleted or in progress, and you
can see that it enconpasses alnost all of the

avai | abl e anti hypertensive agents. Those with
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stars are already conpleted and published. Those
with the cross hatching have not yet been
publi shed, and the rest of themare still in
progr ess.

Nor man asked ne to address a specific
question, which | will do now, and give ny opinion
at | east.

The question is that the agency can
require studies of antihypertensive drugs in
children prior to approval for use in adults,
shoul d they do this?

Vel |, before we answer that question, we
have to first ask are anti hypertensive drugs used
in children, and they are, and is their use
war r ant ed.

Well, the answer to that question we
believe is yes, but is there proof of efficacy
beyond bl ood pressure | owering, and the answer,
qui te honestly, is not yet.

So, back to the question of whether the
FDA shoul d require the child study before approving

the drug, and our feeling is no, they should not,

file:///Z|/Storage/0615CARD. TXT (231 of 506) [6/29/2005 3:47:39 PM]



file:///Z|/Storage/0615CARD.TXT

232
that any new conpound shoul d be thoroughly tested
for safety and efficacy in adults first, unless
there is a conpelling indication or some reason
that we think the drug would be nore effective in
children first.

However, and this is the worry, is that
once that drug is approved, pediatric studies stil
nmust be done after the adult approval

The agency can al so prompte studies in
children by granting additional exclusivity for
assessing the effects of antihypertensive drugs in
children. Should they do this?

Wel |, our answer would be yes. This
program agai n has yiel ded trenmendous know edge
about pediatric hypertension, and let nme just give
you sone sanpl es here

These are the studies for exclusivity for
safety and efficacy. The initial studies, quite
honestly, the first two or three, weren't the best
done, and we had really rather |ow expectations for
what they would give us, but that was quickly

rectified.
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Phar macoki neti c studi es have been required
and we have them for virtually every drug | showed
you previously. The |latest set of FDA witten
requests require an interpretable study, in other
words, the study nust be powered to prove one way
or the other whether the drug actually works in
children.

The age group is from6 to 16 years, and
40 to 60 percent of the children nust be
African-American. That is very inportant, but we
al so have nmultiple sub-studies for end-organ damage
that are ongoing, and hopefully, we will be seeing
the results of these studies in the next year or
t wo.

That includes al so sub-studies for
met abolic effects. The FDA has encouraged all
conpanies to obtain |labeling. They have
encouraged, in fact denanded, that every conpany
that cones up with a study drug, that for use in
children, a liquid preparation, for instance, that
that preparation be nmade avail able, that it be

conmpounded and prove that the conpany can actually
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do this, so that we can have this drug avail abl e
for children.

They don't necessarily have to have it
commercially available, but at | east we need to
know what the formulation is, so that it can be
compounded. That is obviously extremely inportant,
why have the drug be approved in kids if you can't
use it.

Then, we put in a year-long safety study
instead of just 4 to 6 weeks to see whether this
drug is really safe over a |long term

W are now also in the |atest studies,
begi nning to exanine the effects on devel opnent,
school performance, and so forth, and very
excitingly, we have now noved down to a younger age
group where we have three studies fromage 1 to 5
to see what effects these drugs have on that
particul ar age group.

Finally, we have a new study that is not
yet approved with an endpoint actually other than
bl ood pressure | owering.

So, anot her question that Norman put to us
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is: 1Is the study of effects on blood pressure
adequat e al one? The answer to that, in ny opinion,
our opinion, is not anynore.

So, FDAMA: The Next Generation. Studies
need to be designed to deternine optinmm dosing or
use, not just an effective dose as our current
studi es do.

We need a study to deternine the nost
effective drug for pediatric hypertension. It
woul d be a fair question for you to ask ne, well,
what drug woul d you recomrend that we use in a
pati ent who has hypertension, and | can tell you
I don't know.

Studies to deternine end organ danage and
di sease reversibility, studies using other
endpoi nts besi des bl ood pressure | owering, studies
for long-term bl ood pressure control, studies of
anti hypertensi ve conbi nati ons. W have heard all
nmorning long that it takes nore than one drug to
control blood pressure, and we need to address this
in children, as well.

We need to exam ne specific therapies for
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the nost preval ent di seases associated with
hypertensi on, being obesity and CKD. W need to
have comercially avail able preparations as there
is no Medicaid funding for drug conmpoundi ng. Even
if | have the fornmulation, and | have a child with
Medi cai d who needs it, they can't get it, because
Medi caid won't pay for it to be conpounded.

We al so now need to begin to exam ne
neonatal and infant hypertension, and then finally,
the issue is prevention. Hypertension begins maybe
in the wonb, but it certainly begins during
pedi atric years.

We need to identify these kids early on,
those who are at risk, intervene early on whether
it be with drugs or with therapeutic lifestyle
changes, and prevent hypertension from happening
al t oget her.

The child is truly father to the man, and
whil e the question asked to us was whether the
benefit associated with treating hypertension in
adults applies to children, | could al so ask does

the benefit associated with treating hypertension
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in children apply to adults.

Thank you.

[ Appl ause. ]

DR. NI SSEN. Let's take any specific
guestions for Ron, and then we are going to nove on
into the main discussion

DR CARABELLO  Just a quick question. |
noticed that in the pediatric data, you nornalize
for height.

DR, PORTMAN:  Yes.

DR. CARABELLO Is that just because of
Pascal's laws, and if so, how come we never do it
in adul ts?

DR. PORTMAN: | paid you to ask nme that
question, didn't 1? |In point of fact, many tines
when | have spoken like this, | have gotten on the
case of ny adult colleagues to tell themthat they
shoul d be, in fact, using height.

Can you i magi ne a 60-year-old |lady, who is
5 foot, 90 pounds, whose bl ood pressure is
considered the sane as a 6 foot 4 inch, 250-pound

football player? And yet that is what you do
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DR CARABELLO But that is Pascal, right?

DR PORTMAN:  Yes.

DR. CARABELLO | nean you were tal king
about gravity and the height of a columm of fluid.

DR. PORTMAN: To a certain degree.

DR. CARABELLO  Just so you understand,
Pascal's first name was Blase, ny only rea
i nterest.

DR. PORTMAN: | agree with you conpletely,
I think that is sonething the adult group needs to
pay nmuch nore attention to.

DR. FLEM NG Ron, you did say a coupl e of
tines that we should do studies with measures other
than bl ood pressure, and | think your slide said
end organ damage reduction

DR PORTMAN: Ri ght.

DR. FLEM NG Do you have suggestions,
more speci fic suggestions than what the size of
those studies mght?

DR. PORTMAN: | think one very good study,
particularly aimng at a very high-risk popul ati on,

whi ch woul d be chronic kidney di sease, or diabetic
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popul ati on, and you are probably aware, not only is
there an epidenic of obesity, but there is an
amazi ng epi dem c of Type 2 di abetes, and | ooking at
m croal bumi nuria as a marker for nephropathy in
these patients. W would propose that a study be
done to | ook at the di sappearance of
m croal bum nuria with these nedications.

Anot her one is chronic kidney di sease
where you have mcroal bumi nuria and using a simlar
nmeasure. Then, of course, we have in a nunber of
di fferent popul ations, left ventricular hypertrophy
as a marker of cardi ac danmage, and we woul d suggest
that that also be used as a marker

DR KASKEL: | wanted to thank you, Ron,
for an excellent review, and our coll eagues just
conpleted a study that will be published in the
Journal of Pediatrics | think next nonth, on the
rol e of anbul atory bl ood pressure nmonitoring in
adol escents and younger children with Type 2
di abetes and who have BM s above normal, finding
very good evidence that the anbul atory bl ood

pressure nonitorings are abnormal in these
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children, they have abnormal nocturnal dipping and
abnornmal systolic/diastolic patterns, and
m croal bum nuria, so this whole population is at
ri sk and needs to be studi ed.

DR PICKERING | would just like to
endorse what has been said about the inportance of
this issue in children, and nention that there are
sonme very interesting ani mal studies that suggest
that treatment of hypertension for even a limted
period of tinme nmay substantially affect the tine
course of the bl ood pressure during maturation

W don't know if it is the sane in humans
obviously, but | think it is an extrenely inportant
ar ea.

DR PORTMAN.  Well, it is, and, in fact,
that study is in devel opnent followi ng along with
the TROPHY study that is being done currently. W
are planning TROPHY, JR in a younger popul ation

DR. NI SSEN: Bob?

DR. TEMPLE: One of the things we have to
worry about is what kinds of studies people can

still or are willing to do, so ny assunption is if
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a person has ki dney danage and an el evated bl ood
pressure, probably no one is going to want to | eave
them untreated, so what kinds of studies to
docunent that a particular drug--this is alittle
bit like the adult situation, it is hard to do
those studi es now -what kinds of studies can you
actually do in a reasonable ambunt of tine to add
to the fact that you know the drug, in fact, |owers
bl ood pressure? What do you think are the areas
you can actually | ook at?

DR. PORTMAN: You nean outside of just
| oweri ng bl ood pressure?

DR TEMPLE: Well, yes, because you
sai d--1 amresponding to your conclusion that that
wasn't enough anynore.

DR PORTMAN:. Right. | think that you are
right, and a study that we are currently
contenpl ating actually | ooks at an issue where the
patient may be hypertensive or maybe not be
hypertensive, in other words, our goal is
m cr oal bum nuri a.

We are taking a group of patients who, in
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fact, have probably been hypertensive for nonths,
if not years, and plan to do a phased study where
there actually is a placebo-controlled trial for a
period of 3 nonths, followed by the target drug
conpared to a standard therapy or a different kind
of therapy, if you will, for a period of tine,
followed by a withdrawal phase to see if the effect
persists, and that is the kind of study that | was
referring to.

DR NI SSEN: Just one comment, and that is
that one of the things that strikes nme about this
hypertension issue in children is that the time
hori zon is so very long. | nean if you start at
that age, and it is obviously not advantageous for
the pharnmaceutical industry to do |ong-term
studies, but it would certainly be very interesting
to have the NIH or sonebody el se do this to sort of
| ook at what 10- and 15-year outcomes look like in
chi | dhood hypert ension

My guess is that there would be a
trenmendous nmagnification of effect over tine. |Is

anything |ike that being planned?
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DR PORTMAN:  Well, we have a
retrospective study based on the Wrking G oup,
that | ooks at four years of tracking based on the
new bl ood pressure definitions, but as far as the
| ong-term studi es are concerned, we are sort of
relying on, at the noment, at the ongoing studies
|i ke Muscatine in Bogalusa, you know, to see what
happened to themlong term

Commi ttee Di scussion and Questions

DR. NI SSEN. W are running sonmewhat | ate
and we have got a lot to do. Ron, thank you very
much.

Now, organi zing our thoughts in this
di scussion will be a challenge, and |l et me make
sure | understand, Nornman, where we are going to go
here. You don't want any votes on anything, you
want to hear a very robust discussion, is that
correct?

DR STOCKBRIDGE: Yes. | don't think you
need to vote on any one of these questions.

DR. NI SSEN: But we really want to make

sure all the points of view get aired out and that
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we have sone dial ogue. What | would |ike to do,
and Tom had this suggestion, that we all ow sone
free dialogue to take place here where people can
kind of do a little back and forth as we explore
t hese i ssues.

I think the questions help us to structure
that, so | amgoing to suggest that we nove into
the questions, unless there are broader issues you
want to discuss.

DR HI ATT: Just remind us what the
outcome of this discussion is going to be.

DR. NISSEN. | amgoing to guess and then
I will let Normand Bob cormment on that. As is
clearly stated upfront here, there really aren't
very many outcome clainms for this class of drugs,
and that does, in fact, inhibit to some extent
inform ng the users of these drugs about what to
expect .

So, as | understand where you want to go
here, is that you would like the labels to say
more, if they can, if we agree that there are nore

things that we can say, to informthe people that

file:///Z|/Storage/0615CARD. TXT (244 of 506) [6/29/2005 3:47:39 PM]



file:///Z|/Storage/0615CARD.TXT

245
have to use these drugs about how best to use them

DR. TEMPLE: Yes. Did they get the four
sampl e versions?

DR NI SSEN:. Yes.

DR. TEMPLE: W are not wedded to any of
those. They are all in flux. The first question
is really designed to get at the question, do you
think we should do this? | mean nobody, except for
maybe Pfizer, which you just heard, nobody is
comng forward with a burning desire to include
these things. Everybody is sort of content to
leave it alone with essentially no clains, and yet
that is weird for a class of drugs |ike
anti hypertensives.

So, part of this should be do you think
our idea of going actually beyond class alnpbst into
sort of all drugs that |ower blood pressure and
sayi ng sonet hing about them O course, we are
going to get into the details of how valid you
think that is, do you think it is a good idea to
try to put sonething into | abeling that says | ower

bl ood pressure is good, and then nodify it
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appropriately, or not, because we have been
surviving without this for a long tine.
So, part of it is how do you feel about

the general idea of doing it.

DR NISSEN:. Let's divein. | think it
wi Il become clearer in just a mnute. Go ahead,
Susanna

DR CUNNI NGHAM | have one question. |

woul d Iike to know what the FDA knows about the
readi ng of |abels and the use of |abels, and who
does read them who doesn't read them what inpact
wi || changing the |abeling have.

DR TEMPLE: Well, that's a fair question,
and, of course, information technol ogy keeps
changing. One fact of life is that |abeling
determnes pronotion. It limts it and in sone
ways encourages it.

So, if we had sonething that was
attractive to sonebody who brought out a not yet
generic anti hypertensive, then, they nmi ght have a
responsi bl e educati on/ pronoti onal canpai gn that

says it is really inportant to | ower bl ood
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pressure, here is why, and they m ght quote the
statenent, and then it might be nanifested.

There are other ways we sort of hope that
people m ght get the idea. W have hopes, who
knows, that various health organizations, if they
found these kinds of statements useful, would, in
addition to JNC, whatever, find it possible to
guote sone of these things, and | abeling and things
fromlabeling get circulated in various ways.

Do people sit down and call up the
| abeling for a drug they are famliar with and read
it? Probably not, not very often anyway. So it is
the translation of | abeling by commercial sponsors
that is an inportant conmponent of education, or
could be. It is whether you think what goes on now
is education or not is sonething we can debate at a
|later time, but it can becone part of what people
are told, and it can be educational, there is no
rule against it.

I think that is all | would say. That is
probably how it woul d be manifest ed.

DR. NISSEN. And just to further that,
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right or wong, it sonetines appears in
direct-to-consuner advertising and other public
education things that nmight have sone inpact on
public health.

DR TEMPLE: It is worth noting, people
are conscious of this, that sone of the drugs that
everybody thinks should be on the list of drugs
that are used, are off patent and generic, and
pronotion of those drugs is very unusual, to say
the | east.

DR CUNNI NGHAM  So, how wi |l that be
influenced in this case, then, if alot of this is
done by the conpanies?

DR. TEMPLE: Well, that is an interesting
question and it depends a little on what we wite.
If the statenment gets widely circul ated that says
that a wide variety of drugs are known to have
favorabl e effects on outcone, you m ght think that
encour ages people to look for drugs that don't cost
much, in addition to the ones that cost a | ot.

But again, | can't predict how these

statenents will be used, the marketplace wll.
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DR NI SSEN: And, of course, we are not
going to be asked to predict how they are going to
be used, but we are going to try to accurately and
scientifically reflect what we know based upon a
lot of trials involving a | ot of people, and then
we will have to let the chips fall where they may
in the future as a consequence of that.

I amgoing to bring us forward here,
because | don't want to get stuck on this. Let me
take it up to Question No. 1, because | think
Question No. 1 is pretty pivotal to the entire
di scussi on.

The Advisory Committee is asked to opine
on class labeling for antihypertensive drugs.

Anti hypertensive drugs, with few
exceptions, have no outcone claimin their
| abeling. This is inconsistent with their approva
based upon the surrogate of bl ood pressure and with
the advice given to practitioners. This neeting is
to consider how, if at all, l|abeling should address
the rel ationship between bl ood pressure and

out cone.
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Question No. 1. Since outcone data cone
fromstudi es of drug regi nens and not single
agents, what can one determi ne about the effects of
i ndi vi dual agents or drug classes? 1Is it
appropriate to generalize any observed benefits to
all agents or classes, or should one concl ude that
one does not know enough about nobst single agents?

Qoviously, a very inportant issue that
drives a lot of the rest of our discussion.

Let's hear sone thoughts. | definitely
have sone. Go ahead, Tom

DR. PICKERING First, let me say why I
think this is extraordinarily inmportant. |[|f you
| ook at the labeling in the PDR for
anti hypertensive drugs, you basically find the
indications for treating hypertension, period. The
only drugs that | am aware of where it says
anyt hing nore about risk reduction are |osartan and
ram pril, and we heard this norning about sone
controversi es about the LIFE study, and we have
al so heard controversi es about the HOPE st udy.

If you |l ook at chlorthalidone, |I couldn't
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even find an entry in the PDR for chlorthalidone
alone, so this is the sort of |andmark drug. So,
think there is an urgent need to rectify this, and
a good analogy is the statin drug |abeling where
you have incorporated a | ot of the NCEP guidelines,
and | think there are at | east three reasons why
this is beneficial

One is for education of the patients and
physicians. Another is that it mght shape the
behavi or of the pharnaceutical conpanies in the
clains that they nake and the studies that they
perform

A third problem which is increasingly
inmportant, is this issue of therapeutic
substitution that many of the insurance conpanies
are treating all nenbers in a class equally, and if
a physician wites a prescription for one drug,
they can substitute another in the sane class,
sonmetinmes w thout any consultation, and this
practice has | think been condemmed by all the
prof essi onal societies. So, again, the |abeling

m ght address this issue.
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DR. NISSEN. | wanted to make a coupl e of
comrents. First of all, I think this is really a
step forward. It is difficult, but very inportant,

and one of the reasons is that hypertension is sort
of like the Rodney Dangerfield of cardiovascul ar
medi cine, it doesn't get any respect.

We know as nuch about bl ood pressure
| oweri ng agents as any other class of drugs for any
other reason in any field of medicine. | nmean the
nunber of studies on blood pressure, going back as
far as they go, and yet we don't say very nuch
about themin the |abels, and what that neans for
the practitioner is that--what | have seen in the
| ast decade is this intensity of focus on lipid
| owering, because lipid lowering is kind of nore
recent, there is nore data, there is nore
i nformati on ki nd of comi ng out year by year

| see patients coming in nmy office with
| ousy bl ood pressure control, no one is paying
attention. So, the opportunity exists here to
refocus the attention of practitioners, the public,

everybody on the fact that we have got a | ot of
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informati on that says that controlling blood
pressure is really, really inportant, and can save
alot of lives and a lot of norbidity.

So, the nore we can say that will create
sone noi se, sone discussion around this, the nore
the public health is going to benefit. Now, the
chal | enge, of course, is what can we say, because
of all the |legacy issues involved, but | think that
it isreally inmportant that we try.

DR. TEMPLE: Let nme nention one thing.
There is no intent here to try to sort of cover al
the things that drugs that are nominally
anti hypertensives do. So, for exanple, if a
so-cal l ed anti hypertensive is used to treat heart
failure, apart from bl ood pressure, we are not
trying to change any of that.

The trial that they have done woul d stil

be there. |If there is a post-infarction study for
one of them they still have that, no intent to
influence that, but a little bit, like going to the

previ ous comment, there is some tendency for this

to decrease the distinctions or potentially, it
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depends on what you advise us, there is the
tendency to decrease the distinctions when it cones
to just |owering blood pressure.

So, you have got to decide whether you
i ke that idea, but we are not.

DR. CARABELLO But | see this as a
positive obverse to cigarette |labeling. W went
fromcigarettes are dangerous to your health to
cigarettes cause a whole series of things, and that
is what is on the |abel

I think that instead of you should treat
hypertensi on, we should cone up with a | abel that
says you should treat hypertensi on because it wll
save lives fromstroke, heart attack, et cetera,
how far we want to go with that, and whether
cigarette |labeling had an effect, | have no idea,
but we are, with the exception of the VA, doing a
I ousy job in controlling blood pressure, and
think anything that we can could do to nake that
better we shoul d.

DR. H ATT: dearly, this is an inportant

di scussion froma public health point of view, so
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related to Question No. 1, it seens the
overwhel mi ng wei ght of evidence going back decades
to the first thing internists could do to nodify a
di sease outcone, it's all about the blood pressure,
and what we heard today is very consistent with
t hat .

| don't think that is terribly debatable.
I mean the public health consequences of
proclaim ng that are huge, | think, or would hope
to think so

The issues that | think are going to be
more of a struggle in ny mnd are two things. One
has to do with the sort of a Bayesian approach to
the absolute benefit, and | do think it varies by
popul ation. So, whether we are tal king about a
relatively lowrisk primary prevention popul ation
versus a relatively high risk quasi-secondary
prevention population, | do think that the |abeling
and the discussion around this issue should reflect
the pre-test probability of an event, because we
all know that the absolute risk reductions are nuch

bi gger when you have a hi gher background event
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rate.

I think the second thing is that the
di scussi on should focus a bit on there are sone
class differences that may, in fact, matter, and
there are probably sone things that nmaybe really
don't matter, so the diabetes discussion, you know,
maybe isn't quite there yet, prevention of rena
di sease, that is not there yet, but maybe the heart
failure discussion is worthy of serious
consi derati on where the public ought to know that
there might be differences between drug cl asses.

But ny thought would be to linmt the
anmount of distinction between these drug cl asses
and focus nore on the bl ood pressure control as the
first point, and the second point to focus on the
event rate issues and how these relative risk
reductions apply to different popul ati ons, and then
very, very carefully raise up any class differences
that might truly matter, and m nim ze any
differences that don't matter.

DR. NI SSEN. Tom

DR FLEM NG | guess in general terns, ny
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sense if what we need to do is to state what we
know, but not overstate what we know. \Vhat is it
that we are trying to do with antihypertensive
drugs, what is the biological process, what are the
clinically tangi ble benefits we are trying to
achieve, and | found all the presentations today
very hel pful, very informative, and just quoting
Jay Cohn's characterization about hypertension,
it's a progressive cardiovascul ar syndromne
associated with functional and structural cardiac
and vascul ar abnornelities that damage the heart,
ki dney, and vascul at ure.

I find that hel pful because it hel ps ne
kind of think in terns of, to put it into context,
what are the nechanisns of action here that the
di sease process at hand is using to i nduce what we
care about, what are the outcones. The outcones
are neasures, such as stroke and Ms, heart
failure, cardiovascul ar-rel ated deaths, rena
damage. These are the things that we are trying to
i mpact .

Bei ng soneone very conservative about
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surrogate endpoints, it is quite an acknow edgnent
for me to say that | am persuaded that |owering of
bl ood pressure is one of the best established
surrogates that we have
It does, innmy view, with all the
preponderance of evidence here, substantially

represent how these interventions are influencing

outcomes. Having said that, | am highly inclined
to think that there are still a lot nore to the
story, that there are still a lot of things we

don't understand about how each of these

i nterventions can be influencing outcone, and, of
course, how these interventions can be inducing
uni nt ended effects.

So, to sinply state that an intervention
that lowers blood pressure is, as a result, going
to yield these benefits, is | think overstating
what we know, and sonme extreme cases, we know t hat
hi gh-dose diuretics, we think it is through
hypokal emi a, we know that short-acting cal ci um
channel bl ockers, we have specific exanpl es of

where we know enough that there are sone uni nt ended
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mechani sns that are occurring

W al so know that there are differences in
heart failure between what ACE inhibitors and beta
bl ockers have in a nore favorabl e sense versus what
doxazosi n and cal ci um channel bl ockers have in an
unf avor abl e sense.

There are a lot of additional analyses
that we have heard today that |eave ne very
uncertain. | had thought conming into today's
di scussi on that exanples, such as LIFE and HOPE
potentially characterized interventions that night
have had beneficial effects on our targeted
endpoints, not fully captured by bl ood pressure
| owering, and yet | think sone very good
expl anations have been given about the fact that if
bl ood pressure lowering isn't necessarily what we
measure it to be, our neasurenents are not always
captured in a consistent way, at the right tines,
to fully understand what that overall effect is.

W have heard sone ot her anal yses from
St eve MachMahon that pointed out, for exanple, there

m ght be differences in how ARBs and ACE inhibitors

file:///Z|/Storage/0615CARD. TXT (259 of 506) [6/29/2005 3:47:39 PM]



file:///Z|/Storage/0615CARD.TXT

260
are achieving effects on M, for exanple, but night
not be fully captured by effects on bl ood pressure
| oweri ng.

So, just to kind of stop, there is nuch
more to say, but just to kind of stop at this
point, ny sense is there clearly is nore to the
story than we currently are including in the
| abel s, that should be included about what we do
under st and about the inplications of blood pressure
| oweri ng.

Clearly, however, those inplications are
still specific to classes of interventions, they
can be specific to issues that in many cases we
don't fully understand, which is how dose and
schedul e and PK i nfluences outcone, and what

uni nt ended nechani sns, what influence they would

have.

So, ny sense is we should say nore, but we
should still be cautious not to overstate what we
know.

DR. NI SSEN: Well, you know, it is very

i mportant what you say because, in fact, unintended
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mechani sns are a hazard of all drug regulation. |
mean the exanpl e of the thiozolidinedi ones, where
one drug in the class caused liver failure, and the
rest of themdidn't. | nean it's an idiosyncratic
effect, and they do all the sane beneficial things,
but one drug has a hazard that we weren't aware of.

So, we can't imunize ourself against
that. There always has to be, in drug approval, an
adequat e safety database, an adequate postmarketed
surveillance to find the unintended consequences.

What | am conming down to is that we can
say sonet hing about | owering blood pressure, we
can't say as much about that as we can say about
some individual agents based upon studies, but
there are some things we can say about bl ood
pressure in general based upon the totality of
evi dence.

There are other things we can say about
cl asses of drugs, that it appears that there are
certain benefits of sone classes of drugs that have
been pretty robustly shown, and that shoul d be

consi dered a class benefit unless there is evidence
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that it's not the case.

Then, we can say even | ess about
i ndi vi dual agents, but as we wal k through this, it
seens to ne we have got to find those
commonal ities. What can we say about bl ood
pressure in general? What can we say about ACE
i nhibitors and cal ci um channel bl ockers and
diuretics, and then what can we say about
i ndi vi dual agents? Well, that cones down to
i ndi vi dual drug | abeling.

I think the challenge is where to draw
each of those dividing lines in a scientifically
appropri ate fashion.

Bob, you wanted to say sonething.

DR. TEMPLE: The uni ntended consequences
issue is very inportant when you are relatively
unfam liar with classes of drugs, but every class
of antihypertensives, | amnot sure there are any
exceptions, has had in one formor another, not
necessarily in hypertension, but it could be heart
failure, hypertension, postinfarction, very

substantial outcone studies, alnobst all of them
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maybe not al pha bl ockers so nuch, but nost of them

You are reasonably confortabl e about
those, it's not as though it's a brand-new cl ass
I'i ke mght cause liver disease or sonething that
you don't know about. These have nostly been
through that, so we are relatively unworried,
woul d say.

| guess the one thing to keep renenbering
is that what we know about the drugs that aren't as
good at heart failure as sone of the others, is
that they are not as good at heart failure as sone
of the others. W don't really have evidence that
they are bad, which is an inportant potential
di stinction.

DR. SACKNER- BERNSTEIN: | think the need
for accuracy in the |abeling, as evidence continues
to accurmul ate is very inportant, so | would agree
very much with Tom s point, but | think that when
we start tal king about class effects, we are being
sonewhat nai ve

The only thing we know for sure about a

class is that it affects a particular receptor. It
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is not possible for us to know, with a new chenica
entity, even if it's within a certain class, that
it doesn't have these untoward effects.

You can | ook at beta blockers. There is
the atenolol story that we discussed earlier, about
its lack of efficacy at reducing strokes and
cardi ovascul ar events based on the neta-anal ysis
despite | owering bl ood pressure based on those
controlled trials.

So, while | would agree that saying
sonething is very inportant in order to nake sure
the message is out there for people to follow,
whil e we should tal k about the inportance of bl ood
pressure |l owering, because | think that is the
overriding factor, we do need to recognize that
there are these exceptions, and by putting these
exceptions in there, in the follow ng paragraph or
the followi ng sentence, it also creates a level to
whi ch new applications and new devel opnent prograns
will hopefully realize they need to strive to, to
prove that they shouldn't be listed as one of the

exceptions that may have sone concern
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DR CARABELLO Then, what about
anti hypertensi ves before random zed controll ed
trials, al pha nethyldopa, quinidine, | don't think
we know specifically what they do to nortality.
WIl we include themin this Iabeling?

DR. NI SSEN: That is part of the
di scussion, and | think you would like to air sone
nore di scussion about that. That is what | neant
when | said that there are sone things we can say
about all antihypertensives, they are nore limted
than what we can say about specific classes, so we
are going to try to divide those lines up a bit
t oday.

Dr. M eskey.

DR. McCLESKEY: Thank you. | would like
to just perhaps throw sone coments out that night
be representative of at |east sone nenbers of the
pharmaceutical industry. W are certainly key
pl ayers and stakeholders in this issue, and | think
I can represent the industry fairly by saying that,
nunber one, we want to encourage this commttee and

the FDA to do what is best for the public health,
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as wel | .

If it's in the public health interest to
publicize this kind of benefit of these cl asses of
drugs, we certainly would want to endorse and
encourage that, as well. |t does beg the question,
however, that Dr. Cunninghamraised earlier would a
change in the | abel actually produce a beneficia
result. | think it would for some of the reasons
that you mentioned, Bob, but nevertheless, it does
beg that question

But in balance, in fair bal ance, as you
consider this issue, keep in mnd the inpact that
it mght have on the pharnmaceutical industry and
the future of pharmaceutical inquiry. W heard
today fromDr. Cohn and Dr. Pickering about issues
that chall enge the overall statenent about a class
effect.

if there is a class of label that is
applied generally, it seens to ne that then that
i ncreases the inportance of naintenance of specific
trial information in |labels that differentiate a

gi ven product from other nenbers of the class. In
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fact, it may enhance the inportance of that
differentiation being included in future | abels.

Secondl y, the considerations that were
articulated very nicely | thought by Dr. Panplin of
Ki ng Pharrma, were assigned benefit nore universally
wi thout a clinical outcone trial raises issues of
safety very nuch like the issues that you just
spoke to a nonment ago, does that, in fact,
oversinplify the issue and hurt patient safety as a
result rather than doing what we are striving to do
by including sone general statenent.

Finally, | was struck by Dr. Portman's
comments earlier, conplinenting the FDA on FDAMA,
and how nuch increased scientific understandi ng has
resul ted because of the encouragenent of industry
to do further studies and further inquiry.

I just hope that by virtue of applying
some kind of class label, in fact, the opposite
woul dn't result, that it would result in sonme kind
of disincentive to further inquiry fromfuture
phar maceuti cal research.

So, | would say, in general, | think the
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pharmaceutical industry would be very interested in
supporting and encouraging class labeling if, in
fact, it enhances patient safety and care, but at
the sane tine, is there a way to devise a
met hodol ogy and a mechani smto where specific
scientific inquiry and pharmaceutical inquiry in
the future can al so be supported and encour aged.

DR. NI SSEN. Before Bob speaks, | just
want to point out that none of this precludes
including specific trial information in a drug
| abel , where you have done a trial. | nean that is
al ways going to be the case, and | assune, Bob, you
are not going to take away that opportunity.

DR TEMPLE: No, but the recent
conversation points out the difficulty here. In
order to | abel a drug as effective in
hypertension--1 am not tal ki ng about heart failure
or sonething el se like that--you need unequivoca
evidence that it has a favorable effect on stroke,
et cetera, et cetera, et cetera.

None of the drugs are going to be | abeled

except chlorthalidone probably, because there
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aren't any nore placebo-controlled trials. You
just saw someone try to nmake the case for a drug
that was the subject of the |largest hypertension
trial ever done, and it mght just make it, it
m ght just nmake it. Nobody else is going to nmake
it.

So, if that is what it takes to get into
the | abel for none of the other CCBs, none of the
A2Bs, none of themare going to nake it, they would
be relying on active control trials. The constant
assunption will be the devil to nake the case for,
and it won't happen. It absolutely, positively
wi Il not happen. That is why it never has
happened.

So, doing this depends on deciding that
you are convi nced enough that | owering bl ood
pressure, naybe even with clonidine is a good
thing, and that the doubts you have aren't enough
to keep you fromdoing it.

Again, | amnot taking a position on this,
but there is no way each of these drugs is going to

get a claimfor heart--1 nmean naybe stroke for sone
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of them nothing else, no chance. They are never
going to make it, because you don't have any nore
pl acebo-controlled trials since, you know, since
SHEP, that is the end of it.

So, the only way to have a genera
| abel i ng about outcones in hypertension is to nake
sonme assunptions that we are all going to be very
unconfortable with at least until we talk it
through. So, | just want to be clear on that,
because individually, they are not going to nmake
it.

DR. NISSEN: Tom you were next.

DR FLEM NG | just wanted to follow up
Bob, on this, and ny comrents here actually rel ated
to what | was wanting to di scuss on Question 3.2,
which relates to how specific should we and can we
be when there are direct data on that specific
agent .

I guess ny sense about all this in the
spirit of what | was saying before, which is saying
what we know, but not overstating what we know,

| aying out what in general terns is known about
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anti hypertensi ves and about the specific class in
which this agent lies, but then to be very explicit
about the extent to which there are data on this
speci fic agent.

So, why can't we, in fact, when there is
an agent in a class for which there isn't a forma
val id placebo-controlled or non-inferiority
assessnent on clinical endpoints, acknow edge what
we know about the class and about antihypertensives
in general in the relationship and what is likely
to occur relative to these clinical endpoints, but
reward those sponsors that have done trials that
definitively establish what the effects are on
t hose endpoints, and nake that explicitly clear in
their | abel?

DR TEMPLE: That is the thought. | am
just pointing out very few of themare going to
have that. You know, chlorthalidone, lots of data
on SHEP, whatever

DR. FLEM NG But Dr. MC eskey's coments
were right on target on that point. Wat we do

shoul d not be a deterrent to sponsors having the
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incentive to do nore detailed studies that actually
nmore concl usively establish effects on those
clinical endpoints, and when they do, they should
be rewarded

DR TEERLINK: | was actually going to
pi ck up and say much of what Tom just said, that |
think one of the things we can include is this
concept of level of evidence. | think one of the
things that has been useful for a lot of the nore
recent guidelines and things, not only do they say
what the statement is, but also the |evel of
evi dence for each of those things, so as we do a
general statenent, a parenthetical coment can say
this drug was part of a class that contributed
this, this drug was specifically studied within
this context and contributed to this finding, or
this drug is froma class that we don't really
know, but we think blood pressure is inportant.

So, we can include those different levels
of evidence as we develop going froma generic to a
nmore specific discussion of the drug specs.

DR NISSEN:. | don't want to be one to

file:///Z|/Storage/0615CARD. TXT (272 of 506) [6/29/2005 3:47:39 PM]



file:///Z|/Storage/0615CARD.TXT

throw a nonkey wench in this, but | feel conpelled
to point out sonmething here, and that is that for

al most all the classes we are tal king about, there

is at |l east one outlier | know of.

For beta bl ockers, beta blockers with

intrinsic synpathomnetic activity, do sone nasty

things. There is at |east one drug in the ACE

i nhi bitor class that causes agranul ocytosis,

short-acting nifedipine had sone potential hazards,

hi gh- dose diuretics, as has been pointed out,

sonme hazards, so we had better be pretty carefu
here, because, you know, there have been plenty of
exanpl es where things, you know, in a class that

| ooks pretty good, did sonething we didn't want

to do.

DR TEMPLE: dearly, you nention sone bad

adverse effect, if there is one, you know.

Labetal ol has liver problens. Nothing changes on

those things, nothing, nor would there be any

intent to.

DR. NI SSEN: | guess what | am pointing

out, though, you know, | share Tom Flenming's
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general disconfort here, and the general disconfort
is around the fact that unintended consequences of
drugs will always be with us, you know, things that
we just never anti cipated.

So, now you cone along and a cl ass | ooks
fantastic, and you bring a new drug to market in
that class, and there is sonething about it that is
bad, that we don't know about. It |ooks very good,
it gets marketed very aggressively because it is
now a patented nedication, and then we find out
| ater we screwed up.

I amtrying to be sure we don't make
oursel ves excessively vulnerable to that.

DR. TEMPLE: You have got to divide that
into two parts. |If you screwed up because it turns
out to be hepatotoxic, that is the nornmal order of
things. |If you screwed up because it doesn't |ower
stroke rate, that's different. |If that is what you
are worried about, then, you m ght be very
unconfortabl e about doing this, you night want to
just leave labeling the way it is, because that

woul d be very unnerving. The fact that it causes
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sone toxicity, that happens sonetinmes to any drug
that is new-

DR. CARABELLO  Obviously, the question is
simply do we want to wite the same | abel for every
medi cati on conceivabl e that |owers bl ood pressure,
and | think I have ny answer to that, but--

DR NI SSEN. What is your answer, because
I nean that's what we are tal ki ng about here?

DR. CARABELLO My answer is no, because
mean | think I know, | nean because the data have
accrued fromthe drugs we have tal ked about today,
but | have not a clue whether al pha nethyl dopa or
short-acting nifedipine or beta blockers with
intrinsic synpathom netic activity do those things.

DR. NI SSEN: Dr. M eskey.

DR MCLESKEY: Just one other little
appendage to what | was saying before, and
appreciate this discussion, the fact that you state
that specific study information will be retained in
the label, in fact, potentially enhanced.

I think unstated by many of the industry

peopl e here, the proprietary industry here, if sone

file:///Z|/Storage/0615CARD.TXT (275 of 506) [6/29/2005 3:47:39 PM]



file:///Z|/Storage/0615CARD.TXT

276
kind of a class statenment is contained, would the
overall result of other information in the |abe
then be somewhat diluted, would its inportance be
sonmewhat dil uted?

Again, we don't want to stand in the way
of this, we want to encourage this if it wll
i nprove patient safety and patient health, but is
there a way these kinds of conments can be
incorporated to where the industry's concern wll
be appeased, and, in fact, others will subsequently
be enhanced?

DR. TEMPLE: Let's be clear. At the
present time, drugs for hypertension say this is
for hypertension alone or in conbination with other
drugs. That is what they all say. There is, to ny
best know edge, with the single exception of I
guess the conparison with atenolol, that is in
| abeling, there are no outcone studies for any of
these drugs with one or two exceptions, at |east
partly because all the placebo-controlled trials
came a mllion years ago and are for drugs that are

of f patent, and nobody cares about them
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I guess you could put in SHEP if sonebody
cared about chlorthalidone, you woul d probably get
SHEP in the | abel or you could have asked. No one
ever did, because no one ever cared. So, the
current situation is there isn't anything about
hypertension. There is a |ot about heart failure,
there is a ot about treating diabetics. Those
things are there.

There isn't anything about this now, and
little prospect of there ever being it, because as
we di scussed before, there aren't any nore
pl acebo-controlled trials. 1t is very unusual to
beat an active drug, not that the answer is never,
but it is not easy. So, there is little prospect
of any of those getting in.

DR. NI SSEN: There are two other issues
that are inplicit in your Question No. 1 that worry
me. Let nme see if | can articulate them Let me
use a concrete exanple. Both ACE inhibitors and
ARBs are not so effective at |owering bl ood
pressure except if you give themw th a diuretic

where they tend to work pretty well.
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So, because a |ot of the studies we were
| ooki ng, and you asked this question very
explicitly, at conbinations, we are | ooking at
regi mens, you know, it is very hard to tease out
froma study where you could give diuretics. How
much of the benefit came fromthe lisinopril and
how much of it cane fromthe diuretic, or what?

So, this always bothers ne about all of
this, because, you know, not only do we not have
pl acebo-control |l ed data, even the data we have uses
various conbi nations and permrutations.

DR. TEMPLE: W totally agree. |If
sonebody asked to say sonething about a single
drug, | don't know what data they would use. There
are no such studies.

The closest in a way is ALLHAT where at
| east you weren't allowed to use anything sensible
as an added-on, so you do get a pretty good idea of
what the drug does by itself.

DR NISSEN: In addition to this issue of
the fact that we are | ooking at conbi nations, you

know, Tom | have watched you do sone nental
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gymastics at these commttee neetings before to
try to answer those questions, and it is really
tough statistically, but the other issue is
i ntracl ass heterogeneity.

This differs a bit fromdrug to drug.
Maybe all ACE inhibitors are the same, but are
am odi pi ne and ni f edi pi ne the sane? Probably not.
Are am odi pi ne and verapani|l the sane?

I nean the cal ci um channel bl ockers, for
exanpl e, sone have very big peripheral vascul ar
effects, some of them have nore central effects,
and so within these | arger classes, dependi ng on
whi ch class you are tal king about, there is a fair
anount of intraclass heterogeneity, and it depends
on what class you are tal king about, how nuch
het erogeneity you have.

So, we have to be willing to tal k about
that when we tal k about class-related effects,
because | have a harder tine in sone classes than
have in others in naking sure it really is a
uni f orm cl ass.

DR TEMPLE: Let ne just tell you what our
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t hought was and see if that helps. The only thing

that you have to suppress your concern about

differences is if we are going to be able to do
this, is the idea that |owering blood pressure is
good, and | think in light of what Dr. MacMahon
showed, that pretty uniformy across all classes,
it has favorable effects on several nmjor outcones,

and you can debate other outcones, and rmaybe you

are not ready to say that.

That in no way says there aren't reasons

to choose one therapy over another on a w de

vari ety of grounds, because of other effects it
m ght have, because of concerns about toxicity,
because of ease of taking it. There is a whole
bunch of reasons. Nothing says those woul dn't

still be there, and they should be, and if a drug

has a particul ar di sadvantage or has

hepatotoxicity, that is going to be proninent,

is going to be a warning, and all of those things

would still be there.

The crucial and | think difficult

question, it is not the way we usually work, is

file:///Z|/Storage/0615CARD.TXT (280 of 506) [6/29/2005 3:47:39 PM]

280



file:///Z|/Storage/0615CARD.TXT

281

whet her you are confortable in saying | owering
bl ood pressure is good, we know of no exceptions.
So, it is clear as for stroke, it is not as clear
for sonme other things, whatever nodifications it
has, and being able to say that, and that is why we
use these drugs, and then you choose the drug
i ndividually based on a whole | ot of reasons
including the size of the effect it night have.
There is a lot of reasons, sone are different in
bl acks and whites, and there is a mllion of
reasons for individualizing therapy.

DR. NI SSEN: Tom

DR PICKERING | think we all agree that
bl ood pressure is the nunber one, but | don't think
realistically, you can ignore class effects. There
is alot of published guidelines from organizations
like JNC VII, the National Kidney Foundation, the
Aneri can Di abetes Association that all makes
specific recommendations, well, genera
recomrendat i ons about cl ass effects.

My feeling is that you should probably

refer to these without necessarily being very
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speci fic about individual drugs, and certainly any
statenent that the FDA nakes shoul d not conflict
with these other statements.

I think if you talk to nephrologists, they
woul d nmostly agree that ACE inhibitors probably
shoul d be used to prevent the progression of rena
di sease

DR. KASKEL: Thank you for bringing that
up. | was going to nention about an initiative
fromthe NIH call ed the National Kidney D sease
Education Program nowin its fourth year.

They are neeting next Friday here to
di scuss the progress of this program which is
ai med at educating the public and primary care
doctors about taking care of patients with rena
di sease, and hypertension is the first thing they
tal k about.

You need to control the blood pressure to
prevent progression, and if you are a diabetic, you
need to think about a class of drugs, and they nake
it quite clear what they are tal ki ng about based on

the controlled trials that have shown sone
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efficacy. It's on the website, for anyone who
wants to | ook at it.

So, with that said, we are telling the
public and we are telling primary care doctors now
about a preferred class of drugs for treatnment in
that group of patients.

DR NI SSEN: You know, there is another
problem here that | wanted to al so make sure we got
on the table, and that is this. For diuretics, you
know, we had obviously this huge trial ALLHAT and
some very broad statenents. | nmean | watched every
tel evision programthe night that it was reported,
and heard the same nessage over and over again,
that diuretics are unsurpassed in efficacy, and
t hought about the fact that | haven't seen a
patient on chlorthalidone in five years.

So, now | have got a really big problem
you know. | amglad to know you take it, because
you are the first person | have net that takes
chl ort hal i done.

The reality is--maybe our hypertension

experts can tell us--what percent of patients
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taking diuretics are taking hydrochl orot hi azi de and
what percent are taking chlorthalidone. 1Is it
possi bl e that hydrochl orothi azide is sufficiently
inferior to chlorthalidone that that generalized
recomendation is actually not a good
recomendat i on, because it is actually taking
people to use a weaker drug, that if it had been
really tested in ALLHAT woul d have been slightly
inferior?

So, it is pretty tough when the drug you
have tested so nuch of is not used by anybody.

DR. TEMPLE: The fact is you are not going
to get good dose-response information these days on
diuretics. Chlorthalidone has a 30-pl us hour
hal f-life. You actually can take it every other
day, and it's not exactly the sane.

Havi ng said that, though, does that matter
for this statement? That is what you have to
decide. You are not going to say choose
chl ort hal i done or choose hydrochl orothiazide. You
are going to say lowering blood pressure with a

wi de variety of drugs has good outcones, and then

file:///Z|/Storage/0615CARD.TXT (284 of 506) [6/29/2005 3:47:39 PM]



file:///Z|/Storage/0615CARD.TXT

285
people will, on various grounds, choose the
particul ar drug they are going to use.

For exanple, if you get your dose of
chl orthalidone up too high, you are going to get
hypokal emi ¢, so you mi ght decide to use it or not
use it dependi ng on whether you are on other drugs
that raise the potassium and a wi de variety of
t hi ngs.

This doesn't free you of the need to
thi nk, but naybe you can say sonething genera
about it. That is really what the question is.

DR. PORTMAN: | guess anot her question

that | have is how we classify the particul ar drugs

that we are talking about. If we call an ACE
i nhi bitor an antihypertensive, well, certainly it
does that, but it does other things, as well, and

t hi nk many peopl e who take care of diabetics, who
take care of patients with chronic kidney disease,
wi |l have patients who aren't even

anti hypertensive, and will have them on these drugs
for their mechanisnms in the kidney, not necessarily

the system c hypertension
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So, how do we deal with that issue?

DR. NI SSEN. Well, that is not precluded.
I nmean again | heard you loud and clear. \Wat you
are saying is that drugs that have specific
benefits for specific diseases denpbnstrated in
clinical trials will always get to put that claim
in.

You know, if you show you reduce al bumin
excretion or protect agai nst worsening ki dney
function--1 know you don't like albumn, but that's
all right--the bottomline is that there is nothing
here that says you can't give specific clainms to
drugs for specific benefits denonstrated by
specific clinical trials. | get it, | understand
what you are saying.

DR TEMPLE: Right, and if your patient is
di abetic and has--1 mean there is actually a clear
di stinction between several drugs that are normally
anti hypertensives and their effect on that. W
actual |y have data on that point.

DR. NI SSEN: Sone of these drugs reduce

angi na frequency. You are not going to take that
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way, right?

DR TEMPLE: Right.

DR. NI SSEN: Sone of themwork if you have
had a heart attack, and sone of themdon't.

DR. CARABELLO  Obviously, we could craft
a | abel that was somewhere in the mddle, where we
say that nedications in this class that have
| owered bl ood pressure have done so-and-so, saved
lives. W don't know whether this specific agent
has done that, because it has never been tested,
but isn't part of what we are doing here is to use
the | abel as an education device to increase the
nunber of patients whose bl ood pressure is treated
adequat el y?

DR. TEMPLE: The format, | mean they are
all different, but one of the formats is a sort of
general statenent about why | owering bl ood pressure
is good, followed by a paragraph that says you wl|l
find the specific studies of this drug in the
Clinical Trial Section, or sonmething like that, and
then obviously, any other clains they have, those

are unaffected.
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DR NI SSEN: Jonat han

DR. SACKNER- BERNSTEIN: The comment that
was there before, that we really need to agree
with, treatnent guidelines | think is very
i nportant, but there is an exception that | think
woul d be reasonable to that, would be that if there
are data that the FDA has access to, that the
Qui delines Committee may not have had access to,
fromwhich the FDA can actually coment, those data
shoul d be used in a way that can go beyond what the
treatnment guidelines committees would be able to
say.

But as it goes to the |label, maybe I am
getting ahead of the order that you guys had
envi sioned, Version 4, | think does a nice job of
bot h saying that bl ood pressure lowering is
i mportant, but also focuses on sone of the
exceptions that have been noted.

Specifically, what it includes that |
like, is the difference between the inpact of
| ow- dose diuretics and hi gh-dose diuretics,

particularly w thout dealing with potassium]l oss,
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and how that is associated with a differenti al
effect on clinical events and clinical risk.

I think that it is inportant to get back
on the table, the discussion of atenolol, and maybe
I ama |l one voice here, but | know Tom brought it
up before. The meta-analysis of atenolol, | think
is very inportant because | know that previously,
there was a di scussion by Dr. MacMahon that by
taking the influence of beta bl ockers out of the
statistical nmodeling, it showed that that didn't
have an effect, but it does have an effect.

If you have a patient who is being treated
in clinical practice with a nedicine that | ower
bl ood pressure, that gives the physician a fal se
sense of security, number one, because it doesn't
reduce events, and it furthernore reduces the
ability to treat with another drug, because then
maybe the next drug wouldn't be tol erated because
of further blood pressure |owering, so in that
setting, | think that atenolol, fromthe best data
that | have found in the literature, is associated

with potential for risk froma public health point
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of view, because it may be a barrier to bl ood
pressure lowering with drugs that al so favorably
af fect natural history of disease.

DR FLEM NG | am gl ad Jonat han rmade t hat
poi nt, because it leads right into the point I
wanted to make, which was, Steve, you asked a
question before, | don't think we fully addressed,
and that is, you said the guidelines have cone out
now and have strongly indicated the nmerits of
diuretics, and you pointed out that chlorthalidone
has been the basis of the scientific evidence for
that, and yet in your sense, hydrochlorothiazide is
what is being predom nantly used.

The di scussion that ensued indicated
appropriately that we can make cl ear when certain
agents have been the specific agents studied, we
can nake that clear in the |abel, and that woul d,
in fact, provide potentially greater encouragenent
toward chlorthalidone, but it wouldn't necessarily
prevent the risk, that now Jonathan is pointing
out, and that is--and | don't know the answer to

this--but if, in fact, hydrochlorothiazide is, in
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fact, providing | ess benefit relative to the anpunt
of blood pressure lowering that it provides than
chlorthalidone, if that were the case, then we
woul d be potentially m sl ed.

One exanple of that, that | was going to
use, as well, is ny sense of the LIFE trial com ng
in today was that it might be an exanpl e of where
the effects that we are having on stroke is
exceeded by what the blood pressure | owering
conponent of the effect would indicate, and yet
what we are hearing or what | have heard is that it
m ght be that atenolol is providing | ess actua
ef fect agai nst stroke reduction than what you woul d
expect fromthe blood pressure | owering.

So, | need to understand. Is, in fact,
that realistically possible? If it is, then, as
Jonathan is pointing out, we are at risk of
m sgui di ng people by just giving global information
about what the effect is on stroke and ot her nmajor
nmorbidities as a result of blood pressure | owering.

DR. NI SSEN: Let me help you with that a

little bit, Tom and say that no one here is saying
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necessarily that every drug has the sane inpact on
every endpoint. | nean what the real conclusion of
ALLHAT was, when you throw everything into the m x,
the hazard ratio for lisinopril, am odipine, and
chl orthal i done was indistinguishable, and that is
what it showed, but that doesn't mean that
i ndi vi dual endpoints for individual drugs don't go
in one direction or another

DR. FLEM NG | f hydrochl orot hi azi de had
been in that mx, | thought you were saying earlier
on maybe it woul dn't have come out the same, isn't
that what you asked?

DR. NISSEN. What | amsaying is | don't
know, but | did hear Tomand | have heard ot her
hypert ensi onal ogi sts, who do this for a living,
tell nme that there is pretty strong evidence that
hydrochl orot hi azide, it is not because there is a
difference in outcone, it is because there is
difference in effectiveness at | owering bl ood
pressure, that is, one is a nore potent agent that
has this very prol onged duration of action that

seens to drop bl ood pressure.
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Now, Tom was it you that pointed out that
there was pretty robust differences between the two
in at |east one recent trial?

DR PICKERING Not between
hydr ochl or ot hi azi de and chl ort hal i done, but it has
been suggested, for what it is worth, one of the
reasons why the ANBP-11 trial showed an apparent
advant age of ACE inhibitors over diuretics was that
they used hydrochl orot hi azi de, whereas, ALLHAT used
chl orthalidone, so it's consistent.

DR TEMPLE: But it's all the dose. |
mean the VA studies initially used
hydr ochl or ot hi azi de at 100 ng, and nmaybe that is
why the cardi ovascul ar death rate wasn't inproved
so much, but there really isn't--it is hard to say
what corresponds to 25 ng of chlorthalidone, is it
50? And then that is thrown into a cocked hat
because you can al ways add tri anterene and probably
go on to 100, which we know work fromthe VA
studi es, had a profound effect. So, it is very
hard to get good data on that question.

DR. FLEM NG Before leaving this point,
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what about atenol ol ?

DR. NI SSEN. Again, what you are referring
to, Tom is that we have sone uncertainties. It is
i nteresting, because on the LIFE debate, you and
were on opposite sides of the question. | was not
prepared to give the superiority claimbecause
wasn't convi nced that we knew enough to be able to
do that, and | knew that was a precedent setting
sort of action, and | was being very conservative
about what | was willing to say.

There is sone suggestion that maybe
atenol ol and some endpoints isn't very effective.

I know Franz Messerly [ph], who is a very snart

guy, thinks atenolol is nmuch closer to placebo, you
know, that it is not a very effective agent at
reduci ng hypertension and nortality, and he has
done a | ot of analyses that convince himthat that
is the case

I can't verify one way or the other
whet her he is right or wong, | just know that
these i ssues have come up

DR H ATT: |, too, have junped ahead a
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little bit, and I would like to get back to Bob
Tenple's point. | strongly support the concept of
sone kind of informational statenent about the
class of drugs that |ower blood pressure, and I am
wondering if this commttee could reach some
consensus on what those key points m ght be.

I woul d suggest that they m ght be
hypertensi on does bad things, |owering blood
pressure does good things, the | ower the bl ood
pressure the better, and there may be a comment
about what, of those cardi ovascul ar events, seens
to be nost effective. That is nmy short Ilist.

If we could cone to sone agreenent about
whet her that is appropriate or not, then, you could
segue into, well, what about the class differences,
and what about this and that.

DR. NISSEN. | think, Bill, we are going
to do that in Question No. 2, which | would like to
get on to fairly shortly, where we are going to say
whi ch of the specific benefits are we willing to
conment on and which of themdo we not think there

i s enough evidence to coment on
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DR HI ATT: Not exactly, because we are
still skipping ahead. | realize that | now a bit
nmore appreciate the pitfalls of trying to go too
far with this. | nmean phl ebotony | owers bl ood
pressure, too, and that is not a good thing. So,
don't want to go that far.

DR. NISSEN. Tell that to ny barber

DR H ATT: So, if there is sonme way about
what do we absol utely know about | owering bl ood
pressure and how nuch that is worth saying, that
doesn't preclude rewardi ng specific kinds of
out comes studies to go forward, | would appreciate
t hat .

DR. TEMPLE: | think that is the goal
Let me ask you before we leave it, if one drug that
| owers bl ood pressure about as much as any other
drug, doesn't have the expected effect on stroke,
what does that mean for the whol e concept, how can
that be?

DR HI ATT: Totality of evidence.

DR. TEMPLE: No. The premise here is that

for the nost part, |owering blood pressure, however
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you do it, is a good thing because it reduces
stroke, heart attacks, blah-blah-blah. |If the
atenolol finding is a true bill, is that is
convincing, | don't know whether it is or not, what
does that do to the whol e theory?

DR. FLEM NG Couldn't you be havi ng ot her
effects that counterbal ance and some nechani sm
bl ood pressure | owering would actually be reducing
stroke rate, but other mechani sms could increase?

Jaconite [ph] and fleconite [ph] suppress
arrhythm as, but, in fact, mght there be other
count er bal anci ng nechani sns that |ead to an
i ncrease in sudden deat h?

DR. TEMPLE: Suppressing arrhythmas is
not in the category of hypertension, it has never
been shown to be of any value. This is different.
We are saying, or the prenise here is |owering
bl ood pressure always turns out to be a good thing.

DR HIATT: | ama little worried about
the logic, because | can see where that would take
you, and then you start |ooking for all the

exceptions and avoid the public health issue that
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it is good to | ower bl ood pressure.

I think we can craft |anguage that says in

most cases, for nost agents, |owering bl ood

pressure reduces events. There nmay be exceptions

to that. | mean you obviously have a little bit of

wi ggle roomthere, but | wouldn't |let one
study--beta bl ockers have been used since the
begi nning of tine to reduce bl ood pressure.

DR. CARABELLO | really think that

important coment. Wile the totality of data may

say one thing, what we learned this norning is a

single trial may go in an opposite direction,

we have specifically said that in order to grant an

i ndi vidual finding, we wanted two | arge randoni zed

controlled trials to show the same thing

So, | don't know that | believe that

atenolol isn't effective in preventing strokes.

DR. TEMPLE: | agree, | don't know that
believe it either, but if you did cone to believe,
and the data were strong, that one nenber--and, by

the way, it's a nenber of a class, there are a | ot

of other beta bl ockers, too--not only that, it
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drug about which you know a | ot of things.

It has been in reasonably sized outcone
studies, it didn't do anything bad in those, did
sort of good things, borderline good things anyway.
If it turns out to | ower blood pressure and not
have a favorable effect, what does it do to the
whol e t heory?

DR. NI SSEN. Bob, what | didn't say was we
shoul dn't expect there to be uniformty of benefit.

We already heard from Steve MacMahon, for exanpl e,
that it really does | ook |ike that cal ci um channe
bl ockers, millineter per mllimeter on bl ood
pressure, do a little bit better on stroke than
ot her classes, so there are classes that are a
little better than average and cl asses that are a
little bit worse.

W heard that ACE inhibitors | ook better
than cal ci um channel bl ockers on heart failure. |
amnot troubled by that. | amnot troubled by the
fact that for a specific endpoint, that a
mllimeter of blood pressure | owering doesn't

al ways get you the sanme benefit. | don't think
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atenolol is bad for you. | just don't think it's
as good on that endpoint as, say, am odipine, where
you saw in ALLHAT it had a terrific result with
stroke.

DR. TEMPLE: | was addressing the question
of whether, if it had no effect at all, that would
shake you. | have got to say effects on stroke to
me are different fromheart failure. | am not
surprised that drugs that aren't effectively
treating heart failure don't | ook as good on heart
failure. | mean | would have told you that was
goi ng to happen before you did the trial

DR. TEMPLE: Not being as good on stroke
is much nore of a problem

DR. NISSEN: | agree with you, that's
fine.

I think you did hear Steve MacMahon's
anal ysis that suggests that there is a class of
drugs that |ooks, for every mllinmeter of blood
pressure lowering, it does a little bit better on
stroke, does a little bit worse on sone other

things, and you have to live with that.
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I nmean specific endpoints nmay, in fact, be
nmore favorably affected by one class than the
other, and that is what you may want to say in the
di scussion that relates to the class as opposed to
the discussion that relates to all hypertensive
drugs.

You can drill down to those class-based
things and then to individual benefits. So, there
is kind of a pyram d here of what you can say at
the top level, at the next level, and the next
| evel, and hopefully, we are going to drive those
lines in a reasonably | ogical and scientific way.

DR SACKNER-BERNSTEIN: Can | just say one
nmore thing about atenolol and then | will be quiet
about it?

The neta-analysis that was in Lancet
actual |y had, although they included four control
trials with atenolol, not one, one of themwas an
open label trial. That was the one that nade
stroke | ook better.

The three that were blinded, even stroke

was not affected despite blood pressure | owering.
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So, it's three studies, three outcones studies with
| ong-term exposure. The only other outcome study |
know of with atenolol is one of the ICIS ones,
ICIS-1 or Il, would be one week of therapy post-M
that had the beneficial effect. That is a one-week
exposur e.

Perhaps that is enough to do sonething
good where sone ot her unknown effect of the drug,
because we haven't tested for it, we didn't know
about half the receptors, enzynes, or genes then
that we know now. Maybe there is sonething bad
about that drug, and | just think it is inportant
not to throw it away just because there is one
exception.

There is always going to be an exception,
and to disclose that is an inportant incentive for
physi cians, for investigators, for sponsors to know
that if you do the study and prove you are not an
exception, you will get sonething good, and if you
prove you are the exception on the good side, you
will get sonething even better.

DR. PRCSCHAN: So, would you say on the
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| abel that atenolol is an exception?

DR. CARABELLO  What about if you have
hi gh bl ood pressure foll ow ng non-cardi ac surgery
where atenol ol extends life?

DR PICKERING | think of all the classes
where there are nmajor differences between
i ndi vi dual drugs, beta bl ockers are probably the
nmost. There is intrinsic synpathom netic activity.

There are three drugs approved, three beta
bl ockers approved for heart failure, three for
post-M patients, atenolol has not made the grade
in either of those, and there are other beta
bl ockers that have been tested in heart failure,
and not been found to be effective, so | think this
is one area where we need to be cautious about
class effects.

DR TEMPLE: Atenol ol does have an acute
post-infarction claim not long term just short.

DR KNAPKA: | think we are forgetting one
thing. W are talking about differences in
cl asses, but could a lot of this be individua

difference frompeople, that they react
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differently, and we say, well, it's the class of
drugs, but maybe it's individuals will react
differently to certain drugs.

DR. NI SSEN. You nmake a very good point,
and that is going to be a part of the discussion we
are going to have tonorrow for sure, but we are not
in the pharnmacogenom c era yet. Sone peopl e
predict that it is coming, and we will see. | wll
keep nmy eyes pealed for this.

But, you know, in the absence of that,
then, we have got the problemthat we don't know.

I think there is no question that there are

i ndi vidual patients that have genetic increased
susceptibility to both the benefits and the hazards
of specific drugs.

It is how prevalent they are in a
popul ati on that determ nes what happens. Now, |et
me give you a very good exanple. W haven't talked
about this yet, but you are tal king about |abels
for everybody, but African-Anericans don't respond
terribly well to drugs that affect the

reni n-angi ot ensi n system
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They respond particularly well to drugs
like diuretics, so obviously, that doesn't absol ve
us of our responsibilities to informin those
circunmstances where we know that to be the case

You renenber, Tom in the LIFE discussion,
the very troubling finding where everything went in
the other direction for atenolol versus losartan in
the African-Anericans, and quite robustly,

t hought .

So, | think that there are individua
vari ations, and we have got to make sure that we
don't let that get mssed in the gam sch of a sort
of an overall label. So, | think your point is
very wel | taken.

Are we ready to nove into Question 2?7 |
woul d kind of Iike to get there soneday. First of
all, | thought that was a terrific discussion.
Nor m and Bob, did you get sonme of what you wanted
there, or a lot of what you wanted?

DR. TEMPLE: Sone.

DR. NISSEN: | think we are noving

forward. | amgoing to take us to Question 2, if
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everybody will agree to that.

A variety of benefits are associated with
drugs that reduce bl ood pressure. Reduction in the
risk of ischemc stroke. Reduction in the risk of
henorrhagi c stroke. Reduction in the risk of
myocardi al infarction. Reduction in the risk of
cardiovascular nortality. Reduction in the risk of
mortality fromany cause. Reduction in the risk of
other manifestations of coronary di sease
Reduction in the risk of end-stage renal disease
And anything el se you want to put in there.

VWhich items in the above list are
attributable to blood pressure reduction and woul d
be expected of any drug that |owers bl ood pressure?

Di scussi on, pl ease.

DR PICKERING Well, | think the
met a- anal yses that have been done have provi ded
some of the answers, if | can quote, reduction of 4
mm systolic pressure | eads to approxi mate 23
percent reduction in stroke, 15 percent in coronary
events, same in heart failure events, and about the

same for total nortality. | think we are nmuch |ess
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sure about prevention of renal disease, because
nmost of the major studies haven't | ooked at that.

DR. CARABELLO | think the word "any" is
poi son, because | think we don't know that.

Obvi ously, there has been discussion about
atenolol. There is not much data. | think the
word "any" is the word we are struggling with. |
know that is at the apex of Bob's question.

I don't knowthat | would be willing to go
with the word "any."

DR. NI SSEN. For purposes of discussion,
let nme take a position here and | will let you
throw bricks at me afterwards.

| have been convinced for sone years, in
fact, | had this discussion with Bob Tenple at a
meeting many noons ago where | said it is the bl ood
pressure, stupid. | added that to it. What I
meant by that was that until proven otherw se, if
you |l ook at the results in a clinical trial of a
bl ood pressure | owering drug, that 80, 90 percent
or nmore of the benefits can be attributable to the

bl ood pressure reduction.
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In nost of the trials, for exanple, you
see the results tend to line up along with bl ood
pressure. |In ALLHAT, you got a little bit nore
bl ood pressure reduction with chlorthalidone and
most of the things trended in a favorable
direction.

You got a little bit less from am odi pi ne,
and you got the least fromlisinopril, and you kind
of see that. So, when you | ook at the nore versus
| ess, is another place where you get that, when you
do the Steve MacMahon ki nd of analysis of nore
versus | ess.

So, | guess | amconvinced that if there
is anything we know in nedicine, is that in
hypertensi ve patients, |owering blood pressure
produces certain favorable effects. Now, we know
it with greater robustness for stroke than al nost
anyt hi ng el se.

We probably know it for a lot of the
mani f est ati ons of coronary heart disease, and
actually, i think that renal disease is probably

al so pretty clear that the higher your bl ood
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pressure, the worse your deterioration of rena
function over time. W know that pretty strongly.

So, ny view would be that we can say that
bl ood pressure reduction has favorable effects.

That is not to nmean that every nmillinmeter gets you
exactly the sane anount on every endpoint, but, in
general, lowering blood pressure is a good thing,
and we can say that, and | don't think there are
very many exceptions.

I nmean the atenol ol argunent is about
attenuated benefits, not necessarily about absence
of benefits or about harm So, that would be my
concl usion here, but | amsure others nay not
agr ee.

DR. CUNNI NGHAM  Coul dn't you just change

it from"any" to "alnost all,"” or sone little
wi ggl e room statenent, or "nost," that woul d nake
everybody confortable, and not be stuck out on the
end of a |inmb?

DR NI SSEN: The problemis it doesn't

hel p the FDA, because if you can't live with "any,"

then, you can't say much. Then, you have to
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require the drug or the class to prove sonething
i ndi vi dual | y.

I know what you are up to here, is you
want to know if we are confortable with saying, you
know, if you cone out with a new ACE inhibitor or a
new cal ci um channel bl ocker, and you have got good
safety data, and you | ower bl ood pressure by a
reasonabl e anpbunt, that you can say that that drug
is likely to benefit people on these endpoints.

DR. TEMPLE: There is another thing thrown
inthe mx, | don't know whether it would be
convi ncing or not, the epidem ol ogic data on bl ood
pressure al one, perhaps nodified by all the things
Jay was tal king about, does seemto have a
continuous relationship to bl ood pressure for al
of these things.

So, at least for starters, it is not so
crazy to think that rolling the bl ood pressure back
woul d af fect those things, perhaps unless the drug
cause a vasculitis or did something weird

The ot her thing that has al ways convi nced

me alittle is you can replicate many of these
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things in animal nodels, and they get the sane
effects or many of the sane effects, which sort of
makes it seemonce again like it is the bl ood
pressure, stupid, if you like, and lends all of
this some plausibility.

DR. NI SSEN: Bl ase, you are not
confortabl e.

DR. CARABELLO Well, what if Dr. Cohn is
right, that what we are doing is intervening with a
cardi ovascul ar di sease which nost of the time, when
you | ower bl ood pressure, that coincides with
relieving sone of the aspects of that disease, but
that would certainly | eave for separation of those
two. That would nmean that if the two, in fact,
necessarily always go hand in hand, then, |owering
bl ood pressure woul d not always reduce the risk of
cardi ovascul ar di sease.

DR. NI SSEN: Fortunately or unfortunately,
Dr. Cohn has a habit of being right. You know, it
usual ly takes a while, sonetines takes 20 years,
but often he has proven to be correct.

DR TEERLINK: | would share Bl ase's
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concern, though, | think, because | don't know if |
woul d feel confortable approving a drug com ng here
if it just showed that it reduced a new cl ass of
drug. W have been tal ki ng about a new ACE
i nhibitor or a new beta bl ocker, but that is not
what we are really tal king about here.

What we are tal king about is a new class
of drug conme around, and they say, hey, we have
devel oped this new class of drug, it drops bl ood
pressure by 5 mmof nercury, here is the safety
data in 1,000 patients, we want an indication for
hypertensi on, and pl ease give us that nice |abel
that you wote that tells everybody that it reduces
mortality and makes people feel better and |ive
| onger, and all that other good stuff, and thanks
very nuch.

I wouldn't be confortable in that
si tuati on.

DR. NI SSEN. You can set a regulatory
threshold that is a little bit different for new
drugs and new cl asses than you do for existing

classes, and | think, for exanple--
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DR TEERLINK: But we are tal king about a
bl anket statement that just reducing bl ood pressure
i s good.

DR. NI SSEN. W can opi ne anything we
want. | nean you mnight be confortable with saying
that in classes where this benefit has been
previously shown, that new entries to the class can
get this benefit, but if you are a conpletely new
cl ass, you need sonething nore. You need nore
data. Now, what that m ght be, | am sure you woul d
be interested in.

Is that inplicit in your question, or do
you think that if sonebody cane out with a new
class, you know, gruntamycin, the gruntanycin
class, that |owered bl ood pressure by 10 nm of
mercury, that this would apply to thenf

DR TEMPLE: How is the situation
different fromwhen the A2Bs first cane al ong? W
approved t hem because they | owered bl ood pressure,
establ i shed what the dose was, had a reasonabl e
anount of |ong-termdata, but there were no outcome

studies, and there still aren't really in

file:///Z|/Storage/0615CARD. TXT (313 of 506) [6/29/2005 3:47:40 PM]



file:///Z|/Storage/0615CARD.TXT

hypert ensi on.

So, you want enough information, | nean

this is a drug intended for |ong-termuse, you need

a certain anount of |ong-termdata, and nobst of

woul d be conparative, but you don't expect themto

do ALLHAT, at |east not now. W could change our

mnd, so | guess it would just be against

chlorthalidone if it were a new drug, so you could

get away with only 20, 000.

Then, in the end, you wouldn't quite know

what you have, but still you would have done

somet hi ng.

DR. NI SSEN. Bob, | want to disagree with

John and say that there is a very good public

heal th reason why new drugs, now, they may need a

bi gger safety database because they are newer,

order for us to feel confortable, because we need

at least a couple nore classes of antihypertensive

drugs, we desperately need them

I have a clinic full of patients that are

on four drugs and five drugs, and | am having

trouble getting to the goals that | want for them
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So, what is good public policy? Good public policy
is to encourage the devel opnment of drugs that are
likely to yield very inmportant public health
benefits.

I think this would be an incentive for
peopl e to devel op additional drugs if they knew
that they could get something right off the bat
fromthat, that would be potentially useful, so
am ki nd of |leaning toward this generalized | abe
because | want to encourage industry to develop for
us the new cl asses we desperately need in order to
be able to control the out-of-control hypertensions
that we are seeing.

DR. CARABELLO But let's go back to the
monent for gruntanycin. Suppose gruntanycin--

DR TEMPLE: That's an antibiotic.

DR. CARABELLO Well, he made it--just
very subtly increases platelet aggregation. It
won't show up in any liver test, it won't show up
in any of the standard safety things that we do,
and it won't show up maybe in the first 4,000

patients that are put on it.
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It Iowers blood pressure, but it increases
t hronbogenicity, and at sone point, that might bite
us in the rear end.
DR NI SSEN: Like a Cox inhibitor.

DR CARABELLO Coul d be.

DR PICKERING | amconfortable with the
statenent. It actually said would be expected of
any drug that |ower blood pressure. It doesn't say
automatically that it will happen with any drug

that | owers blood pressure, and | don't see that it
necessarily has any inpact on the approval process
for a newdrug, and it is up to this committee to
ask the rel evant questions when gruntanycin cones
up for approval.

DR. FLEM NG | wote something close to
what Tom just said. The furthest that | would go
woul d be to say "and woul d general |y be expected of
drugs that |ower blood pressure.” So, you are
giving credit to the preponderance of evidence
here, but you are certainly stopping short of a
statenment that it will always be true of any drug.

By the way, | would nmake that statenent
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for stroke. This question relates to 7 different
endpoints here, and this is where | cone back. |
think the clinical trial is collaborative analysis
that Steve MacMahon presented. | have been staring
for the |ast several days at Figure 4 in that
manuscript, and | think it is very relevant to this
particular issue and highly infornmative.

I think the evidence there certainly does
suggest, in ny view, that we could say it generally
woul d be expected of drugs that |ower bl ood
pressure related to stroke.

Rel ated to the M and cardi ovascul ar death
measures, it strikes me that what we are | ooking at
i s some suggestion of blood pressure rel ated
effects there, but they don't really become
particularly evident until you are at about 5 mm
reduction. Wen you have 2 or even 4, the effect
seens pretty mninmal. Wen you get to 5 and 8,
then, the effect appears to be nore evident.

I don't knowif | would go so far as to
say there is a threshold effect there, but it

doesn't look as linear. Wien it conmes to nortality,

file:///Z|/Storage/0615CARD.TXT (317 of 506) [6/29/2005 3:47:40 PM]

317



file:///Z|/Storage/0615CARD.TXT

it is very hard to know, because the effects, when
you |l ook at total nortality, the effects are
difficult to understand.

But when it conmes to heart failure, then
the relationship is quite conplex, and it is nade
complex by virtue of the fact that the class that
gave the best effect on reduci ng bl ood pressure,

t he cal ci um channel bl ockers had a particularly
not ewort hy adverse effect or |ack of favorable
effect on heart failure.

So, for heart failure, | struggle nore to
make the association. For Ms and for
cardi ovascul ar death, | think there is an
association, but it seens to be nore evident when
you have |l arge effects, and | am going to keep
com ng back to this. The analysis that he
presented, as well, but suggested when we | ook at
cardi ovascul ar death and M, and we | ook at
cl asses, such as the ARBs versus the ACE
i nhibitors, those analyses really struck ne that he
was showi ng today that indicated that the ACE

inhibitors may be influencing M and death in
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mechani sns beyond t he bl ood pressure | owering
mechani sm

DR. TEMPLE: But that fact shouldn't
bother you. | nean if a drug has an additiona
benefit beyond | owering bl ood pressure, you know,
because it interferes with platelets or something,
that is no problem The question is whether
essentially everything that | ower blood pressure,
or even if it has got to be nmore than 4 nm before
you see it, that is really what the question is.

DR. FLEM NG Although admittedly, as you
are pointing out, Bob, if both classes of agents
affect M and affect cardiovascular death, it is
relevant that it is acknow edged that they both
have an inpact, but if we then try to assess our
choi ces based on bl ood pressure | owering, and we
were really caring about, in this population,
cardi ovascul ar death and M, then, that woul d be
m sl eading, i.e., blood pressure lowering isn't
telling the whole story in making conpari sons of
those two classes relative to those measures.

DR. NISSEN. Tom let ne help you a little
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bit. | feel conpelled to point out that in this

m X here, you have got a variety of |evels of
baseline risk, and one of the things that it really
does is very obvious if you look at all of this, is
that as you push the risk to higher and higher

| evel s, you see nore and nore evidence that even
smal | differences in blood pressure nake a | ot of

di fference.

Now, | want to show you how that plays out
in some clinical trials, because | think it is
hi ghly rel evant here.

In the HOPE trial, there was a 20 or 25
percent reduction, very robust statistically. The
patients were quite high risk. |In fact, they had
Ii ke 40 percent diabetics. | nmean these were
really--and they didn't get a | ot of other
concomitant therapies. They got al nbst no
l'ipid-lowering therapy, so their risks were kept
very high by the fact that a lot of themdidn't
even get aspirin.

Whereas, in the PEACE trial, a |lower risk

group of people were treated with a drug which is
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pretty much indistingui shable, and the hazard
ration was 1.0. So, the question is very difficult
because you can't answer it out of the context of
the baseline risk that you are tal king about.

When | look at the data, if you take a
hi gh enough ri sk popul ati on, you can see effects
fromvery snmall bl ood pressure differences. You
saw that. We were on the Data Safety Mnitoring
Board for our trial, we took the highest risk
people | could find, which are people who already
have coronary di sease, and showed that a little bit
of bl ood pressure reduction froma pretty | ow
baseline, there were sone favorable effects. So,
it's all about baseline risk.

So, when you | ook at these trials, you are
| ooking at a conposite across an incredible
spectrum of risk categories, and that is one of the
problems with seeing the effects.

DR FLEM NG So, just to be specific, in
this analysis, if we look again at Figure 4 here,
if we |ook at the nore versus | ess compari son,

whi ch contrasted strategies that had a 4-mm nercury

file:///Z|/Storage/0615CARD. TXT (321 of 506) [6/29/2005 3:47:40 PM]



file:///Z|/Storage/0615CARD.TXT

322
difference, according to this analysis based on
20, 000 people that were in those trials, the
effects on CHD and on death, cardiovascul ar deat h,
were pretty minimal, so that is an aggregation of a
series of trials that had the nore versus less with
the 4-mm di fference, whereas, when you | ooked at
the classes of agents that had bigger effects, age,
for exanple, you had nuch nore discernible effects
on cardi ovascul ar death and on M.

DR H ATT: That was the kind of thing I
was concerned about at the very begi nning, was that
we weren't taking into account the baseline event
rate. M interpretation of Question No. 2 is that
for some reason the relative risk benefit on stroke
has al ways been hi gh and consistent across trials,
but the other event, the endpoints, it is always
harder to show nortality effect, we all know that,
but it seens to be here if you have the sample size
and the risk reductions to show that.

In fact, the point estimates all go in the
right direction, in ny mnd, lends credibility,

saying yes for all of 2, and it is just a power
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thing, pointing out that patient trials are pretty
powered, but that | think, Steve, is a thenme that
needs to be back on this | abel is what you expect a
patient to benefit is based a |lot on their pretest
probability of an event.

DR. TEMPLE: Do we think that the absolute
benefit is different according to your baseline, or
that it is just obvious that you get it? That is
what Tomis saying, that even if you | ook at
relative risk, risk reduction, that appears to ne
nmore obvi ous in people who are sicker

DR. H ATT: No, it's the other way around,
isn't it? The relative risk reductions are pretty
consistent. It's the absolute risk reductions that
are highly different.

DR TEMPLE: Ckay, but that we knew going
in, that has got to be alnbst. But | thought Tom
was sayi ng bot h.

DR FLEM NG | was saying both for sure

What | amsaying is when | | ook at the
data, not specific to what is the absolute risk

but specific to what is the relative risk, that in
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those trials that are conparing strategies that
differ by a 4-nmdifference, that is inpressive in
its effect on stroke. It is pretty nodest, pretty
trivial internms of its relative effect on
cardi ovascul ar death and M.

But as you move to bigger effects when the
strategy is discerned, or yield bigger differences
in blood pressure reduction, then, | am seeing nore
per suasi ve evi dence about how that influences
cardi ovascul ar deat h.

DR. TEMPLE: That doesn't seemtroubling
at all, Tom

DR FLEM NG W tries for a 4-mm nercury
reduction?

DR. TEMPLE: | know that is what you get,
but nobody tries for that.

DR. FLEM NG What | am suggesting is for
stroke, a 4-mmreduction, you are already seeing
very substantial evidence of effect. It |ooks
linear, it |looks as though as you linearly increase
the effect on blood pressure | owering, you are

getting proportionately the ampbunt of additiona
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reduction in stroke, and | amsaying it is not
apparent fromthe data that you have the sane
relationship. It appears that it takes a | arger
effect on stroke to discern a |arger effect on
bl ood pressure reduction.

DR. TEMPLE: What do you find the
inplication of that fact, assumng it's true, to
be?

DR. FLEM NG Well, are you asking here
what conclusions we are willing to say in general,
and | would say one conclusion is aml| wlling to
say that you are getting a reduction in M and
cardiovascular nortality through a reduction in
bl ood pressure. | would say there is that
relationship if it's a substantial reduction to
bl ood pressure. Mre nodest doesn't seemto be
evi dence of that difference.

DR. NI SSEN: The only problemis, Tom you
are not taking into account the fact going into
this that the risk for those adverse outcomes are
very different in the population, so that if you

take a very high risk population for coronary
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di sease, and you | ower blood pressure by 3 or 4 mm
you will see sonme really big benefits.

If you take an ol der popul ation, which is
often what those trials did, | nmean the early
hypertension trials were focused, in fact, nmany of
t hem excl uded younger people, then, the stroke risk
starts to becone a nore promnent risk, and it is
easier to show a benefit.

You see where | amgoing with it?

DR. FLEM NG The anal yses that are
presented here, at least as it is sunmarized in
this table, are not providing us specifics as to
the absolute risk in the populations. [If you are
telling me the settings in which we achi eved an
8-mm reduction, and had a 25 percent relative
reduction in M were settings where the absol ute
risk of M is low, and the settings in which we
achieved a relative 4 nmreduction with the 5 or 3
percent reduction in M rate, were settings where
the absolute risk was high, then, | understand your
poi nt, but that distinction isn't apparent here.

If it is the opposite, then, it nmakes ny point even
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nmore strongly.

DR. TEMPLE: The epi deni ol ogi ¢ sl ope of
the cardiovascul ar risks is flatter than, you know,
for each given change in the original Peto Collins
MacMahon stuff, it shows a flatter--so you don't
expect to do as much even if you are reversing it.

DR FLEM NG | don't expect a
treatnment-induced change to necessarily reflect
nat ural history, though, Bob

DR TEMPLE: Sorry, let me challenge that.
If the blood pressure is what is causing this
cardi ovascul ar death, and that is what the
epi dem ol ogy shows, it is hard to inagine it's
sonet hing that does not hing but | ower the bl ood
pressure is going to do better than that.

DR FLEM NG Well, you are now taking it
to a step beyond what | think the data allow us to
conclude. | amwlling to accept that bl ood
pressure |lowering seens to be explaining a
substantial anmount of the reduction, but as Jay
Cohn pointed out, that doesn't necessarily nean

that that is the specific nmechanismfor the
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entirety of how | achieved that effect.

It doesn't also indicate that there aren't
ot her nechani sns that could provide sone ot her kind
of counterbal ancing effects especially when we get
away from stroke and we are tal king about M and
cardi ovascul ar deat hs.

It seens entirely plausible to ne that the
ultimate rel ationship that you have here for how a
treatment-i nduced change in bl ood pressure
translates into a treatnent-induced change in M
and cardi ovascul ar death, may not exactly mirror or
m nmi ¢ epi dem ol ogy.

DR TEMPLE: Just picking sonething like a
diuretic where you don't suspect any magnificent
ot her nechani sns. How are you going to do better
than the epidem ol ogic effect? How are you going
to do that?

Al so, sone of those data reflect excess
doses of diuretics, | believe, and those are
definitely different, the older studies differ from
the newer studies.

DR NISSEN. | amgoing to turn to Tomin
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a second, but | just want to answer a question,
Tom There is one thing you should know. |
actual |y asked this question of Ralph D Agostino at
the Cox Inhibitor Panel, and | have known about
this for a long tine.

If you take a population with a bl ood
pressure of 120, and another group of people with a
bl ood pressure of 140 |lowered to 120, there is
still excess hazard for those that started higher.
In other words, you don't conpletely negate the
epi dem ol ogi cal risk of hypertensi on when you | ower
bl ood pressure to the same target |evel as the
popul ati ons.

DR. FLEM NG You are exactly sayi ng what
| amtrying to argue to Bob, and | am using Jay
Cohn's insight to say what | might be doing is
partially changing this physiol ogical process here,
and bl ood pressure | owering may not capture the
entirety of that disease process, and | nmay not be
affecting the entirety of the di sease process, but
actually, | amokay with that.

I don't mindif it doesn't exactly mrror
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epi demology. | amjust saying it is expecting a
huge amount of the biomarker to expect that it
woul d truly match epi dem ol ogy. What | care about,
what | am saying here relative to M and
cardi ovascul ar death is it is not apparent to ne
fromthese data that you get an inpressive effect
on those neasures until you start seeing |arge
effects on bl ood pressure | owering.

DR. NI SSEN: Jay Cohn is dying to say
sonething, so | amgoing to give hima nonment since
he has earned it over the years.

DR. COHN: | amdelighted to see that Tom
i s noddi ng because Tom and | have debat ed
surrogates many tinmes, but the problemthat you are
coping with, and Bob Tenpl e has expressed this
repeatedly, we are now in an era when people with
true hypertension advanced di sease, and those are
the people that are put into trials, are all on
multiple drugs, and it is inpossible to do a
pl acebo-controlled trial

It will be alnpst inmpossible to find a new

class of drug and prove that it actually does sone
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good unless we are willing to nove earlier in the
course of the disease. W have pediatricians who
want to study hypertension in young children. They
can't wait for stroke and heart attacks to occur
So, rather than making this wild | eap,
di sregar di ng pat hophysi ol ogy and cardi ovascul ar,
all that we have | earned about vascul ar and cardi ac
di sease, beginning to focus on denonstrating
conclusively that the markers for vascul ar and
structural abnormality, in fact, correlate with
di sease events, and then noving into an earlier
stage of the disease and denonstrating that the
drugs have a favorabl e effect on vascul ar or
cardi ac structure, whether it be LVH or arterial
stiffness or mcroal bumin or, you know, a variety
of markers, and then saying now we know that that
drug and that class actually does favorably affect
the vascul ature, and shoul d--shoul d, therefore,
reduce event rates, but we are no |l onger able to do
50, 000-patient studies with nmultiple drugs added
toget her, and reach some concl usi on about a single

drug and what that single drug does.
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The kinds of patients that | am seeing do

not dermand, by guidel i nes, pharnacot herapy, and

therefore, we have the chance to do

pl acebo-controlled trials, but we can't wait for
events to take place, we have to becone confortable

that there is a marker, a structural marker that,

in fact, can predict for us that this is really
going to lead to events.

DR. NI SSEN: So, what you are saying,
is that we should do intravascul ar ultrasound
studies with all these drugs.

DR. COHN:  You would go for the

intravascular, | mght go for sonething el se, but

there is |ots of candi dates.

DR PICKERING | would like to make two
comments. Firstly, Jay's proposal, | think we are

all agreed that people with the sane bl ood pressure

are at different levels or risk, and also that
peopl e die fromvascul ar di sease, and not from
bl ood pressure, but | think the best surrogate

mar ker we have for the risk and the benefits of

treatnment is still blood pressure, and there are
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better nethods of measuring bl ood pressure than we
had.

I don't agree that measures of arteria
structural changes, of which there are a whole
|l egion, aren't yet ready for prine tinme. It is a
very interesting research project, but we really
don't know how to interpret them and whether you
measure Jay's measure or augnentation index or
pul sewave velocity, there are a whole | ot of them
out there, but | think that is sort of periphera
to the discussions of this conmmittee.

The other point | wanted to make, | think
we are getting a bit hung up with these snall
changes of blood pressure with different drugs, and
we are sort of hearing what dramatic effects they
may have on outcones, but the big problemfor nost
patients is not 4 mm it's 14 or 20 nmreductions,
and | hope the guidelines will reflect this and
encourage the use of conbination therapies, since
at |l east 60 percent of patients are going to need
combi nation therapy, and this avoids some of the

i ssues of ethnicity.

file:///Z|/Storage/0615CARD. TXT (333 of 506) [6/29/2005 3:47:40 PM]



file:///Z|/Storage/0615CARD.TXT

Granted that African-Americans respond
| ess to renin-blocking drugs, if you start them on
a conbination with a diuretic, that problemreally
goes away.

DR. NISSEN. | wonder if we can't go on
one nore question, because we are going to be here
along tine, and we are going to have |ots of
opportunity.

DR. CARABELLO  Steve, for 2.1, 2.2, and
2.4, do we want to give a guide?

DR. NI SSEN. Have you heard enough
di scussion to help you get where we are com ng
fron®

DR TEMPLE: Let me summarize. | hear a
best case is for stroke. | guess we are talking
nostly henorrhagic stroke, aren't we, or just
strokes? Total strokes. kay, strokes. And
somewhat weaker for myocardial infarction and
cardiovascular nortality, but not too bad. | think
all-cause nortality, we don't have to tal k about.

I didn't hear on renal disease whether

people think that is reasonably convincing. |
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don't know if you want to touch that.

DR NISSEN: | opined, | amquite
convinced, but it is not so nuch because of the
trial data, but the totality of evidence, the bl ood
pressure and deteriorating kidney function are
very, very tightly |inked.

DR PORTMAN: Well, they are, and | am
totally in favor of that. The other thing, of
course, is that people with renal disease die of
cardi ovascul ar di sease, so |owering blood pressure
has a doubl e effect.

DR TEMPLE: And we al so heard that A2Bs
have a role in diabetics with diabetic rena
di sease and nmaybe ACE inhibitors, too. You didn't
particularly tal k about heart failure because we
didn't list it. | guess there you would say at
| east some drugs that |ower bl ood pressure are
good, but it is not as clear across the cl asses
because sone of the drugs | ack beneficial effects
on heart failure.

We have got to think nore about how to say

that a little bit because it could be both are
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true. It could be that all drugs inprove heart
failure, but some drugs actually treat it, so they
| ook better, or it could be that some drugs
actually don't do anything good at all

DR. NISSEN. | don't think there is any
compel i ng evidence at this point. | don't think
we can prove hazard, that is, that any of these
drugs actually worsen the likelihood of heart
failure. | do think that there may be drugs that
are nore effective.

| woul d point out that various
anti hypertensive drugs do, in fact, have other
clinical indications, for exanple, relief of
angi na, or beta bl ockers and cal ci um channe
bl ockers clearly reduce ischem a burden, so you
have this class of other manifestations of coronary
di sease, and that falls in that class, whereas,
drugs that are used to treatnment heart failure,
specific certain beta bl ockers and certain ACE
i nhibitors, and a wise clinician uses that
information in selecting drugs, and that is

sonmet hing we are not going to ask people, to forget
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their brains, and recognize that if you have got a
patient that has got a 30 percent ejection fraction
and hypertension, you probably want to give thema
drug that is effective against prevention of heart
failure.

But I don't think we have any evi dence of
hazard. | don't think we can say, for heart
failure, that all drugs for hypertension get the
same | abel for prevention of heart failure, because
| don't think the evidence shows that.

DR. TEMPLE: There are actually studi es of
some of the drugs that didn't do very well in
ALLHAT in heart failure, and while they didn't
succeed, they didn't worsen.

DR. NISSEN: That's correct. Let's go on
to 2.1.2 and ask about whether these benefits apply
to nost antihypertensive agents with cl ear
exceptions noted. It is sort of a winkle on the
first question. | think you nay have heard about
t hat al r eady.

DR TEMPLE: You have done that.

DR NI SSEN: Good. Are benefits
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associated with specific classes of drugs? This is
maybe a little bit different, that is, for these
benefits, what can we say about these drugs as
cl asses as opposed to as antihypertensives in the
super category? Let's hear sone di scussion about
t hat .

DR. TEMPLE: Again, that is going to be
apart fromthe fact that sone of them have, say, a
claimin heart failure, because that's obvious.

DR NI SSEN: | think what we | earned from
ALLHAT is actually a lot, and it is not necessarily
the concl usion that was w dely promul gated, but
what | saw there was that while | think the nost
conpel | i ng data suggested the overall conposite
endpoi nt | ooked about the same for all three drugs.

For individual classes, the different
endpoints seenmed to go in sonmewhat different
directions, although the differences were very
subtle. They weren't huge, but if you | ook across
all the trials, you know, you really do see that
the diuretics and cal ci um channel bl ockers | ook a

little bit better on stroke, whereas, the ACE
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inhibitors | ook better on the renal function
endpoi nts, they |look better on the heart failure
endpoi nt s.

So, | think that it is easier to say that
there is a benefit of a specific class of drugs on,
let's say, renal disease, a drug that we have got a
| ot of data that suggests that class of drugs has
beneficial effects.

So, | think that there are class-related,
subtle differences. They are not, however,
predoni nant, that is, it is still a mnority of the
benefit is class-specific in my own persona
opi ni on.

DR. PICKERING A recent study from ALLHAT
| ooked at the progression of renal disease, and did
not find any difference between the different
drugs, so again, it is probably the blood pressure
that is the predom nant thing.

DR H ATT: So, would you be willing to
say that diuretics may be particularly effective at
preventing heart failure?

DR. NI SSEN. Again, the problemyou have,
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even in a study like ALLHAT, which I think is
fairly conpelling, is there are blood pressure
di fferences, and so what we have got to be very
careful about, the question you are really asking
is what is the evidence that one class has greater
benefits in relation to the amount, for every
mllimeter of blood pressure reduction, do you get
nmore protection fromheart failure fromone class
ver sus anot her.

That is a different question, and | am
interested in discussion about that.

DR. PROSCHAN: For heart failure, | think
the differences do not appear to be entirely bl ood
pressure related. | mean bl ood pressure
differences weren't that big, and yet, doxazosin
had twice the heart failure as diuretic. W are
doi ng sonme analyses in ALLHAT right nowto try and
figure out whether these things are entirely
expl ai ned by bl ood pressure.

At |east prelimnary results suggest that
for heart failure, it is not.

DR. NI SSEN. Do peopl e buy that argunent?
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DR TEMPLE: Why would it surprise anybody
to know that one of the well-known consequences of
heart failure | ooks better when you are on a drug
that treats heart failure? | would have said that
is totally predictable. | guess | ama little

surprised that am odi pi ne wasn't worse than

doxazosin, | don't quite understand that.
DR HIATT: | amnot sure that a diuretic
treats heart failure. It treats the synptons of

heart failure, but it is not a beta blocker, it is
not an ACE inhibitor, and the treatnent of
renodel i ng of heart failure.
DR TEMPLE: We don't know about that.
These were just people who showed up with what
somebody called heart failure. W don't know
whether it was renodeling or anything. It is just
do you have what sonebody di agnosed as heart
failure, and diuretics are the first thing you use.
DR. NI SSEN: The reason | am not as
i npressed as M ke mght be is the issue that you
woul d t hink--you know, heart failure is a diagnosis

that carries with it a very high nortality rate,
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and so you would think that if these differences

are really robust, that it would have driven sone

ot her evidence of nortality.
Class Ill1/Cass IV heart failure

particularly has a very bad prognosis.

DR. TEMPLE: That suggests that what you

are seeing is manifestations, but no fundanental

difference in the underlying heart.

DR. CARABELLO That is my concern

DR. TEMPLE: And what you saw was the
synptonmatic treatnent, | nean diuretics treat heart
failure synptomatically. | mean there aren't any
outcone studies in heart failure that | know of.

DR HI ATT: You test it with adjudication,

then. | mean it's an interesting discussion

because that would actually suggest that isn't

really the thing that is treating it. It is just
treating the synptom of a di sease, not the disease

itself, and to your point, Steve, if there was a

lot more Class Il and dass |V heart failure,
were surviving better because of diuretics, we

woul dn't maybe know t hat.
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If we don't know that, then, it argues
back that it is just the bl ood pressure.

DR. SACKNER- BERNSTEIN:  The ot her thing
that is interesting is about the
doxazosi n-chl orthal i done conparison is to | ook back
at the studies with al pha antagoni sts and heart
failure back in the early '80s, and there is
pravacin [ph] that shows that pravacin is
associated with fluid retention, so if you have two
drugs you are conparing, one of which causes fluid
retention, and the other one treats fluid
retention, in a popul ation of hypertensives,
probably a | arge percentage of whom had sone
sub-clinical diastolic dysfunction, maybe some LVH,
it is really not surprising at all that you woul d
see arisk ratio of 2

DR H ATT: That is the whole argunent for
the cal ci um channel bl ocker causing edema, making
the synptom | ook worse, the diuretic naking the
synptom | ook better

DR. TEMPLE: Pravacin was once worked up

for heart failure, and we actually got a subm ssion
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to put it inthe label. It had various probl ens
which | won't go into. So, there was once sone
evidence that it was actually useful

DR NI SSEN. John, you are next.

DR TEERLINK: | think one of the points
we are getting at here is the difference between a
trigger of a synptomor trigger of a
hospitalization and the di sease progression issue,
that | think we have all been trying to grapple
with here. | amnot sure there would be anybody
around the table who doesn't believe that
hypertensi on, at |east based on the first
Fram ngham data, the first major heart failure
publication saying hypertension | eads to heart
failure.

The | eadi ng cause of heart failure for
years and years and years was hypertension. It has
been shifting nore and nore, as we treat
hypertensi on nore and nore, we are seeing nore and
nmore coronary artery di sease

So, to say that | owering blood pressure

doesn't relate to decrease in heart failure, |
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think is not correct fromwhat we see either
epi demi ol ogically or fromlarger scale
observational studies.

I think the difference that we are seeing
in these studies is the neasurenment of a synptom
that can only present as those cases, and we are
hanpered a bit by the fact we don't have the
20-year studies. W don't have the tine, and that
is why actually | brought up the early point saying
that we need to see whether these effects on
mortality or heart failure endpoints change over
time. One would expect that lisinopril or the ACE
inhibitors or ARBs, thing that we think may change
the structure of the heart would have these
beneficial effects nuch |ater down the road than
sonet hing that hel ps you pee better

DR NI SSEN: M ke.

DR. PROSCHAN: | need to rem nd people
that the case fatality rate for those di agnosed
with CHF was very much higher than, you know, for
people without, and it was simlar in the different

arm So, again, this idea that sonehow there was
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masking and it is really just sonething else, and
it's not heart failure, if it is not heart failure,
then, it is sonmething that has high nortality
associated with it.

You could call it Fred, if you want. You
don't have to call it heart failure. Wat it was,
was bad and killed people.

DR. NI SSEN. But you see, the fact that it
doesn't inpact upon the nortality data overall
what is suggests, then, is that there is sone
tradeoff invol ved.

DR. PROSCHAN: No, it doesn't suggest
that, because, you know, heart failure is a
relatively small conponent of total nortality. So,
it is entirely reasonable that it could have a
profound effect on heart failure, and not have an
effect on total nortality.

DR. H ATT: M chael, what | am hearing,
and | amreally a little bit confused now, what you
are suggesting is that there is an interaction
bet ween drug cl ass and heart failure nortality,

heart failure related nortality.
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Is that what we are talking about? In
other words, we are trying to find out if there is
truly a class effect or not, and if that is true,
there should be sone interaction to explain that.

DR. PRCSCHAN: What | amsaying is there
is arelationship, | think, the evidence suggests
that there is a relationship between bl ood pressure
lowering and CHF. It is just that it doesn't
explain the entire difference that was seen in
ALLHAT.

DR HI ATT: Let's go back to Steve's
point. If it doesn't matter, it's just the bl ood
pressure effects, and we all know that is a good
thing in preventing heart failure.

DR. NISSEN: | guess what | was trying to
say is that there are a | ot of good things that
bl ood pressure does for virtually all these
endpoints, and then for specific classes, there are
sonme snaller effects that can cone out if you do a
bi g enough trial, to suggest nmaybe sone slight
benefits of one class over another, and Bob isn't

surprised by that, that the class that we used to
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treatnment heart failure | ooks better at preventing
heart failure, and | think that is right, just as a
class that we use for treating angina will | ower
i schem c events.

DR. TEMPLE: But it is possible we should
be careful with the term nology, and this | think
is what Bill was tal king about. Wat you are
seeing is the difference in the nmanifestations of
heart failure, but you m ght not want to inply that
you know anyt hi ng about the heart--sorry--you know
anyt hi ng about any differences in the effect on the
heart, and what your gut is telling you, whether we
should wite it down or not, | don't know, is that
| owering the blood pressure decreases the danage to
the heart that |eads to congestive heart failure.

The drugs may differ--the drugs probably
don't differ in that--but they might differ in
whet her synptons of heart failure beconme manifest
or not.

DR. NI SSEN. Let nme make sure | get this
poi nt across, because there are certain things that

are taken as gospel, and one of them for exanple,
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is that after an M, if you give ACE inhibitors, it
has sonme favorable effect on renodeling of the
heart, and that that |eads to prevention of heart
failure.

You know, that goes to aninmal studies and
everything else, but to ny know edge, those studies
didn't conpare to sone other class of
anti hypertensive agents that m ght have actually
done the sane thing, at |east as far--1 nean nmaybe
there is data | don't know about, but what | am
getting at here, Bob, is that if those studies have
been done with a diuretic or a cal cium channel
bl ocker, we don't know, in fact, and so it is al
based upon this biological plausible effect on
renodeling, and I amnot sure | buy it. It may have
all just been bl ood pressure.

Al pha bl ockers do | ook like they are the
odd man out.

DR. TEMPLE: The--1 amgoing to forget
what nunber it is--showed that a relatively short
period of treatnent with whatever was in it,

enal opril, sone pril, led to an advantage 6 nonths
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| ater, so maybe you di d sonething good pressure in

that period of time, but it certainly suggests that

there is a structural effect that persists.
DR. NI SSEN. Wuldn't you have been a
little nore confortable, though, if the control

group had gotten chl orthal i done?

DR. TEMPLE: No, but I mght |ike another

group.

DR. NI SSEN: Well, whatever you want.

know what | am sayi ng, though, | think again, even

for these oft-repeated benefits, we really don't

know that it is not just the bl ood pressure,

stupid, primrily.

DR. TEMPLE: Right. These people were not

in any sense hypertensive, they were

postinfarction.

DR NI SSEN: W also know if you are high

enough risk, you know, |owering blood pressure a

fewmllimeters can give you a lot. | am

chal I engi ng sone of these assunptions because |

don't think we know that with the robustness that

wi sh we knew it.
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DR TEMPLE: Right.

DR PICKERING One additional comrent
about heart failure that | hope the FDA will
address, and that is the issue of diastolic heart
failure, which seens to be particularly conmon in
little old ladies with hypertension, and we really
have no idea howto treat it. The |large studies
really haven't subdivided it, and we had t he CHARM

study recently, so | think that is an inportant

i ssue.

DR. NI SSEN: Ron

DR. PORTMAN: Again fromthe rena
standpoint, | nean we have already established for

a coupl e of good reasons that |owering bl ood
pressure is a good thing, both for cardi ovascul ar
and progression of renal disease.

However, | think there is a preponderance
of evidence, ALLHAT notw t hstandi ng, which wasn't
designed to answer this question, and a nunber of
gui delines fromthe National Kidney Foundati on,
even JNC VII, that have clearly stated that the

feeling is that an ACE or an ARB, in conbi nation
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with a diuretic when there are kidneys present, are
the drugs of choice for their intrarenal effects in
preserving renal function, and | think that
certainly needs to be preserved in this.

DR. NISSEN. Can | nobve us on 2.2 now?
Did you hear enough discussion of that? You want
to hear nore? kay.

For the purposes of this discussion, are
ACE inhibitors and angi otensin receptor antagonists
the same cl ass?

Now, this one is really interesting, so
let's hear Tom Fl eni ng.

DR FLEM NG | want to raise one nore
time the analyses fromthe Cinical Trialists
Col | aboration, and |look at Figures 1 and 2 in that
manuscri pt and specifically, what we see when we
| ook at coronary heart disease, and we | ook at
cardi ovascul ar death, for the ACE inhibitors with
about a 5 mmreduction, there is a 20 percent
relative reduction on both neasures.

For the ARBs, with nearly the same, a 4-mm

reduction, there is only a 4 percent, so there is
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5-fold difference in the influence of these classes
on the nmeasures of coronary heart disease and
cardi ovascul ar deat h.

Then, | went back and | ooked agai n at
St ephen' s presentation fromthis norning and there
is a remarkabl e parallelismbetween those curves,
indicating that there is sonething beyond the bl ood
pressure that is influencing how these two cl asses
differ in their effects on coronary disease risk
Wil e the HOPE study is one of the contributing
features, when | look at the totality of the data,
is |l ooks as though that relationship is not at
| east solely driven or even necessarily heavily
driven by HOPE when | | ook at this.

By the way, there is one other quick
thought and that is, we have evidence that the ARBs
prevent di abetes.

DR. NI SSEN: Well, that's again relative
to other classes that may actually worsen insulin
resi stance, so, you know, again, that is a bigger
i ssue.

DR FLEM NG So, | amthinking
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specifically, relative to ACE inhibitors, is there
a difference between ACE inhibitors and ARBS

DR. NI SSEN: No evidence for that. | nean
the ACE inhibitor trials seened to show simlar
effects. | may be wong about this, but | have
been troubled by the ARBs fromthe very begi nning,
and | guess one of the reasons | amtroubled is
that there is--again, | have been the one that has
been telling you not to worry about biol ogica
plausibility, but | have got to say it anyway--you
know, bradykinin may have some beneficial--there
may be sonme beneficial effects related to the
bradykinin effects of ACE inhibitors, which are not
present for the ARBS.

I think--was it BMJ--one of the British
journals had an analysis which |I thought was nostly
wrong, that suggested that ARBs actually increased
ri sks for nyocardial infarction, but, in fact, when
head-t o- heads have been done, and you can argue
about dose, and so on, even against an agent |ike
captopril, where you have got to give it three

times a day, and it is probably not necessarily the
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opti mal approach, you know, certainly there is no
evi dence of superiority for a lot of these
endpoi nt s.

So, what | tell people is that ARBs are
drugs to be used exclusively in people who don't
tolerate ACE inhibitors, because until proven
otherw se, they are certainly not superior to, but
maybe there are people who disagree with ne about
t hat .

DR. TEMPLE: You are tal king about
hypertensi on or heart failure?

DR. NI SSEN: Well, | amtalking about, you
know, | think in hypertension, you have got the
problemthat the different drugs in the class
clearly have different effects on bl ood pressure,
and we already gave a label claimat this disease
to candesartan as having a better blood pressure
effect than losartan, so that is a confounder.

DR. FLEM NG That's because they don't
have the right dose

DR. NI SSEN: Well, they probably don't

have the right dose, but there are sonme differences
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in effect related to the agents and/or their doses.

DR. TEMPLE: | was just going to point out
we have now concluded that in heart failure anyway,
you get further benefit fromadding an ARB to an
ACE i nhibitor after having definitely not concluded
that previously. So, | don't know what that has to
do with hypertension, but | just thought | would
make sure everybody knew.

DR. PICKERING | think it would be a
m stake to say they are the sane class. O all the
classes, there is the biggest overlap because they
bot h bl ock the renin-angiotensin system but that
they do so in conpletely different ways

As has been nentioned, we have al ready
approved a conbination for the CHARM ADDED st udy.
There is al so evidence fromthe COOPERATE study in
renal disease that there may be additional effects
with the conbination, and they have very different
side effect profiles. | think we should treat them
separately.

DR. NI SSEN: But we shoul d al so recogni ze

that they do work by generally the sane nmechani sm
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and | think the fact that, for exanple, what we
know about ARBs is they seemto work in heart
failure, simlar in the way that ACE inhibitors
wor K.

I nean there is certainly substanti al
overlap, and there is a lot nmore in conmon between
ACEs and ARBs than there are between ACEs and
cal ci um channel bl ockers for sure.

DR. TEMPLE: This doesn't actually go to
the major overall statement. This is a later part
of | abeling.

DR. NISSEN. | amgoing to give class
| abeling. The question is how big is the class

DR TEMPLE: Well, the class we are
tal king about is all antihypertensives and then
what you are going to say |later.

DR. NI SSEN. Later, about specific
cl asses. So, are they the same class or not, and
so far we have heard sone opinions that say they
are not. Tomdoesn't think so, and Tom and Tom
don't think so.

DR TEERLINK: | would also agree that |
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don't think that they are simlar and shouldn't be
treated as the same class, as well. | think
Optimal and Lead-11 are enough to show that there
are sone differences, dosing effects aside.

DR NISSEN: It's alittle bit different
fromthe opinion | think that predoninates at the
agency, which is why | think it's an interesting
di scussi on.

I amgoing to keep going here. |If
everybody is really disciplined, you are going to
earn a break around 4 o'clock. |If you are not,
they will be no break.

2.3. Are the magnitudes of the benefits
the sane anong nenbers of a class? Ooh, isn't that
fun. So, let's try that one.

DR PICKERING | would volunteer that the
maj or differences are probably related to the
phar macoki neti cs and the dose effects and durations
of action, and that's it.

DR CARABELLO What do we call a class?

DR. NI SSEN: Beta bl ockers.

DR CARABELLO  Anpong beta bl ockers, there

file:///Z|/Storage/0615CARD. TXT (358 of 506) [6/29/2005 3:47:40 PM]



file:///Z|/Storage/0615CARD.TXT

359
are those that are sel ected, non-sel ected, others
selected with intrinsics and patho, and | can think
of at |least--and those with al pha--1 can think of
five classes of beta bl ockers.

DR. NI SSEN. The anount of heterogeneity
in each of these classes depends on the class you
are tal king about, and | happen to think that ACE
i nhibitors generally share a |ot of the sane
properties.

If you give the correct dose at the
correct interval, and you bl ock ACE, you are going
to get about the sane benefits, but it is hard to
bel i eve that nifedipine and anl odi pine are the
same. We already know there is differences in
out come, and anongst the beta bl ockers, we see a
| ot nore heterogeneity.

So, ny answer to the question, Bob and
Norm is that it depends on which class you are
tal king about, and | think sone classes have very
| ow heterogeneity |ike ACE inhibitors, and the ARBs
agai n, assum ng that you take out the dose effect,

more in beta blockers, a lot in calciumchanne
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bl ockers--what are the other classes we are talking
about here? Diuretics, what about diuretics?
can tell you diuretics aren't all the sane.

Furosenmi de is not the sane as
hydr ochl or ot hi azi de or chlorthalidone in terns of
its antihypertensive effect, so | think you have
got to be very class-specific here.

DR STOCKBRI DGE: A quick conment. |
think Question 2.1.3, Question 2.3, a couple others
comng up here really are trying to get at the sane
sort of issue, and that's how nuch generalization
by class do you want to see in the |abel?

I nmean we can tal k about what we generally
see, but really, the issue is where do you think it
is so clear that you want to say sonething
general |y about ACE inhibitors or generally about
beta bl ockers, and expect to see that in a way
that's frankly going to di scourage people to do
further studies.

DR NISSEN: | have a lot of trouble with
it, and I nean again, there is so nmuch evidence

here or sone of these areas, |ike again, as you
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poi nt out, Blase, beta blockers with | SA are very
different from-sone of the beta bl ockers have
other effects |like carvedilol has some al pha

bl ocki ng effect, |abetalol, too.

There is sone evidence of heterogeneity
there, and | think we can't ignore it. Certainly,
the difference between a short-acting
di hydropyri dine and a very |ong-acting one, | think
nmost of us are confortable that there are rea
di fferences there.

So, | think you have got to tread very
lightly here about this in certain classes.

DR STOCKBRIDGE: Did | hear you say you
think all ACE inhibitors are interchangeable? Is
that what | heard you say?

DR. NISSEN. Yes, | think there are pretty
nmuch the sane.

DR. STOCKBRI DGE: Do you want to see that
in a |abel?

DR. NISSEN. | didn't say that.

DR. TEMPLE: The nodels for |abeling we

gave start with general statenents about drugs in
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general. Wat | have heard is that you thought
that if there is any class or individual drug
matter where you are clear that there is an
exception to this, you would want to hear about it,
but ordinarily, we don't nake class statenents
about drugs at all, and we were not particularly
proposing to do that unless you wanted to say,
well, with respect to manifestations of heart
failure, it doesn't |ook as though CCBs do as well,
or sonething like that, just as an exanple,
al t hough you might even want to refine that with
i ndi vi dual drugs, too, because they are not all the
sane.

But nost of those suggestions we have had
here are a broad statenment about what treatnment of
hypertensi on does, and then you get down to the
| abel i ng.

DR. NI SSEN: Norm the concept that you
can't say anything about the class of ACE
inhibitors, | mean there are sone things you can
say about ACE inhibitors as a class, and again,

these are general statenents, they are not
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specific, but in general, ACE inhibitors have
favorabl e effects on preventing heart failure. |
mean we have seen that across a lot of trials.

DR TEMPLE: Wait, wait. There is a
reason we don't do that. |If you do that, then, no
one ever does a trial again, so for heart failure,
not hypertension, | amnot talking about
hypertension, the only drugs, the only ACE
i nhibitors that have statenents about heart failure
are peopl e who have the study.

Nowadays, it could be an active contro
study and make the case, but you don't get that--I
woul dn't say it has never happened, steroids have
class | abeling, you know, but class labeling is
percei ved as di scouraging any attenpt to learn
anyt hing further.

So, we are not proposing that here with
the single exception that we are proposing that we
say the drugs that |ower blood pressure do certain
good things, but we are not proposing heart failure
| abel i ng for ACE inhibitors or anything.

DR. NI SSEN. No, but you are asking the
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question about--and when used to treat
hypertension, there may be sone differences between
the cl asses.

DR TEMPLE: Yes, and if there were
sonething like that, that is of interest.

DR. NISSEN: And that is what | amtal king
about .

DR TEMPLE: Okay.

DR. NI SSEN: That is exactly what | am
tal king about, is that if we have | earned anyt hi ng
fromthe trials, is that--and we use this
information in clinical practice. Wy is this
important? It is inmportant because if | am going
to choose an anti hypertensive agent to use for a
patient, | like to choose it based upon what | know
about the risk profile of that patient, and what |
know about the benefits of drugs in the class that
I amgoing to use

If I amvery concerned about stroke, it is
going to drive me towards using diuretics and/or
cal ci um channel blockers. If | amworried about

heart failure developing, | amgoing to tend to use
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an ACE or an ARB. So, by giving people sone
i nformati on about that, it is informng them about
what we think is appropriate.

Now, maybe that is for guideline witers,
and not for the FDA

DR. TEMPLE: No, if there is sonething
clear, and | hear everybody saying that with
respect--howto say it isn't clear--but with
respect to mani festations of heart failure in
hypertensives, patients, there may be sone
di fferences, maybe cal ci um channel bl ockers don't
protect you agai nst those manifestations as mnuch,
but are there are any other things that should go
in there?

| doubt people are ready to say that two
cl asses of drugs have better effects on strokes
than others, and | woul d be very unhappy saying
that yet.

DR H ATT: And, Steve, just to be clear,
we are tal king between, not within, but you were
sayi ng, you were naki ng some exanples of both

earlier, and | would be very cautious about doing
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wi t hi n-cl ass kinds of statenents between class and
very general ways. You couldn't feel confortable
sayi ng that.

DR. NI SSEN. The only way you answer that
is you do head-to-head studies that are really
sufficiently large and robust, and they are very
hard to do, and they require enornmous sanple sizes,
and so on.

Maybe the answer is you don't.

DR TEMPLE: People would be reluctant to
take it fromone drug to a class in general. |
mean we have a very high barrier for doing that,
for sort of obvious reasons. | nean the atenol ol
di scussi on shows why you don't do class things
easily.

DR NI SSEN. Go ahead, Jonathan

DR. SACKNER- BERNSTEIN: One of the other
things | amwondering if you m ght consider would
be based on the idea that we want to make sure that
there is adequate discl osure for anyone who will
read these or who will use themto send their

messages forward, but al so acknow edgenent of the
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kinds of information that nmay encourage nore
studies, and to that end, perhaps as we tal k about
the general advantages of |owering bl ood pressure,
we al so may want to point out exanples of the fact
that there are sonme drugs that have been approved
and within the first two and a half years, as they
have been used nore, idiosyncratic issues have
ari sen that have led to the need to change the
interpretation of their safety, something al ong
those lines because you get to exanples |ike
mabafadil [ph], you get to an exanple of |abetal ol,
which was out for a little bit |onger.

You know, you can find a | ot of exanples,
and | wonder whether just a small sentence in there
for soneone who is reading it, that acknow edges
that nerely because a drug appears safe and
ef fective enough to be approved for hypertension,
doesn't necessarily mean it should be considered to
be interchangeable as a choice with other nedicines
in that class.

DR. TEMPLE: That is a nore genera

problem That doesn't only apply to
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anti hypertensives. Wat, if anything, we should
say about how scared you should be when a drug
hasn't been marketed for a long tine is the subject
of sone di scussion

I will tell you that in a proposal for
| abeling revision--1 can't tell you about the fina
rul e because | would have to kill you all--there
was a proposal to put the date of approval on, so
as peopl e becone conscious of the fact that things
get learned, they will at |least be able to do
sonet hing about it by seeing that.

I don't know if you read the paper, but
one |l arge conpany has said they are not going to do
any DT [?] advertising for the first year, Bristo
announced that this norning.

DR. NISSEN. | did see that actually,
whi ch | thought was very interesting. | think we
have had sone di scussion about that. There are
sonme things, that at least | think you might be
abl e to say based upon what we know, but they are
obviously very linited between cl asses, and

recogni zi ng what a class is and which agents bel ong
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inthat class is an entirely different discussion
al t oget her.

I guess the other thing | think we have
sai d, which | hope everybody agrees with, is that
the degree of heterogeneity within classes does
differ to sone extent with which class you are
tal ki ng about.

So, our confort level with whether a class
is really uniformor not differs according to the
cl ass.

Does everybody agree with that? Ckay.

Now, are there other inportant
di stinctions anong drugs in a class? Have you
heard enough di scussi on about that or do you want
nmore? Yes?

DR TEMPLE: | think that's okay. Were
sonebody shows that one nenber works better than
anot her on sonething, and it were persuasive, they
woul d get to put that on the | abel

DR. NI SSEN. And we have al ready done that
in the ARBs, and | suspect you have done that to

other classes, as well, when the data is good.
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DR TEMPLE: Not too nmany.

DR. NI SSEN. But some, okay.

This is another interesting one. How are
the benefits affected by age, gender, diabetes, or
other risk factors? This is a very interesting
di scussi on because this again--and there is one
nmore thing | want to say here, and that is that the
purpose of all of this is not to take away from
those of us that are involved in witing practice
gui delines fromwhat we need to be able to do in
writing practice guidelines.

We have to actually tell people howto
operationalize sone of these decisions. Sone of
these questions may, in fact, ultimtely be better
answered, not by what you put in the |abel, but
all owi ng the professional societies that talk to
all of us give guidelines about what we think the
data show, because what you needed for a |evel of
evi dence for regul atory decision, may be sonewhat
different than what we need for a guideline
deci si on.

So, | want to make sure we all understand
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that. W are not trying to wite a guideline. W
are not turning the FDA into a guideline witing
organi zation. But let's hear sone discussion about
t hese questi ons.

Dr. MacMahon wants to say sonething.

Make sure that m crophone works, so that
we get a permanent record of this, so we can go

back and hold your feet to the fire if you are

wr ong.
DR. MacMAHON:  Thank you for that.
Just before | get on the plane to go back,
two things. | guess the first is about benefits

and how they are affected by different
characteristics like age, gender, and di abetes, and
so forth.

The evidence that our Collaboration has
put together, looking at those first three points
specifically for macrovascul ar major events,
suggests that the relative risks are not
dissimlar, they are approximately the sane size
benefit, but obviously, given that, as ol der people

are at high risk, nmen are often at high ri sk,
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di abetics are at high risk, the absolute benefits
do substantially change with those factors

So, | think the critical thing probably to
reflect, if you want to reflect anything at all
about how benefits differ by patient
characteristics, is to reflect the fact that higher
ri sk people get bhigger absolute benefits, and there
is nothing surprising about that.

There is nothing in the data that we have
seen that suggests that any characteristic, with
the possi bl e exception of the African-Anmerican ACE
i nhi bitor issue, but that everything el se basically
follows that broad preni se.

Maybe the last thing | could add, and it
is not directly relevant here, but when considering
what general |abeling suggestions m ght be nmade,
think it could be inportant to try to capture the
evi dence strongly suggesting that the size of the
bl ood pressure is an inportant determ nant of the
size of the benefit.

DR NI SSEN: Let me ask a rhetorica

question of the group here, and that is, for those
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of you that practice clinical nedicine, if you have
a patient who has borderline diabetes, does that
af fect the choice of--Tom when you see a patient
wi th borderline diabetes and hypertension, does
that affect your choice of drugs?

DR. PICKERING Well, | think all the
three guidelines, JNC VI1, the Anerican D abetes
Associ ation, National Kidney Foundation would all
suggest that an ACE inhibitor night be appropriate
for that patient.

DR. NI SSEN. Wuld you be less likely to
give a diuretic?

DR PICKERING The other issue is that
the target blood pressure is |ower for diabetics,
and the issue about diuretics worsening di abetes, |
think is not so nmuch an issue as |owering the bl ood
pressure, so with the conbination of an ACE
inhibitor and a diuretic, | think it would be
perfectly fine.

DR FLEM NG It seens to ne fromat |east
what | can glean fromthe data, that we are

probably tal king nore about quantitative
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interactions rather than qualitative interactions,
or even about whether there are subgroups that
don't benefit. It really is nore a relative degree
of benefit that seems to be the case.

If you have patients that have
particularly high levels, very high |evels of blood
pressure, then, they seemto get the nost benefit,
and as we were just hearing, if you had a diabetic
popul ati on, you mght be nore inclined for an ACE
i nhibitor and ARB.

In congestive heart failure, you m ght be
more inclined with an ACE inhibitor or beta
bl ocker, and obviously, race is an issue, it wll
conme up again tonorrow, and my understandi ng there
at least of the data isn't that you are not getting
benefits with, for exanple, ACE inhibitors, but
there potentially is less benefit, so it seens that
for most of these issues, there is sone evidence to
suggest that there is differential |evels of
benefit, but not an issue of no benefit.

DR. NI SSEN: But the question, of course,

that the agency has to decide, is how nuch of that
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is appropriate to say about these drugs.

| actually wonder if this isn't the sort
of thing that is actually best left to guideline
witers, and not necessarily to the agency in the
absence of very clear statistical evidence from
clinical trials that there is a differenti al
effect.

I nmean | amnot sure you want to be in the
position of saying to people that this class would
be preferred in this group unless there is very,
very clear evidence fromclinical trials.

Now, we may say that, we may choose to say
that, and they have actually said that for ACE
inhibitors, right or wong, but | think it is
pretty difficult to answer the question

Now, sonetinmes, of course, the guideline
witers are wong, and we change our guidelines al
the tinme. Wen you are wrong, however, it ends up
on the front page of the business section of the
New York Times, and you get flailed by Congress.

So, it is a different question.

DR H ATT: | think the endpoints you are
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tal king about, if the endpoints are stroke and
death, then, the benefits are the same. The
exanpl e you gave about the progression to diabetes
or mcrovascul ar renal disease, those are different
and neani ngful. They are probably not worthy of
our di scussion today.

DR NISSEN. M feeling is that there are
biologically inmportant effects, but it is very hard
to specifically speak to them | think that there
is sone evidence that both beta bl ocker and
diuretics worsen insulin resistance and will hasten
the transition fromthe pre-diabetes to di abetes.

Now, whether that nakes a difference in
| ong-term outcone or not, | think is rmuch | ess
cl ear since you are probably tal king about a
continuum rather than a--you know, diabetes is one
of those di seases where we have a threshold for
what is called diabetes, and if you are on one
side, your 1 ng/deciliter |ower blood sugar, you
don't have it, and you are | ng higher, you do have
it, and that, in fact, isn't the way it really is,

of course
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DR TEMPLE: We certainly have not been
inclined to put in blood pressure goals, things
like that, for sonething they change constantly,
and di fferent guidance gives different exact goals,
so actually, the chol esterol -1 owering drugs do
refer to a particular gui dance whi ch has been
fairly stable, but even that, now that there is new
data suggesting that what used to be the goals, nmay
not need to continue to be the goals, that is not a
confortable thing for labeling. You don't like to
change it very two m nutes

So, we mght just say something like the
particul ar choice of treatnment could be affected by
other properties of the drug, blah-blah, their
di seases, bl ah-blah, and leave it at that.

DR STOCKBRIDGE: But if you really
t hought that people would use the label in areally
useful way, to decide who got treated, you woul d,
of course, want to change it and provi de the best
instructions for use possibly.

DR. TEMPLE: Except that guideline witers

are allowed to use | evels of evidence that we
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woul dn't touch, which nmakes a probl em

DR. NI SSEN. Let's take sonething where
there is sonewhat nore evidence. Let's take the
African- Areri can question. There is a fair anount
of data from several sources including LIFE and
ALLHAT that the bl ood pressure reduction in
African-Areri cans fromdrugs that affect the
renin-angi otensin systemis not as robust, and that
shoul d be descri bed.

DR. TEMPLE: Labeling always has that,
although it is |l ess consistent that you m ght
t hi nk.

DR NISSEN. MW viewis that you shoul d
tell people that, because can | tell you that,
believe it or not, you may think that everybody
reads those | abels and does it, but | can't tel
you how nmany patients--you know, C evel and, Ohio,
has a very | arge African-Anerican popul ation, and
see an awful |ot of African-Anericans who get an
ACE inhibitor as the very first drug to be given to
them for hypertensi on, and guess what, they are not

wel | controll ed.
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It is happening all the tine.

DR. TEMPLE: W& woul d put any of those
things, any properties of the drugs that are
different anong different denographics, we are very
committed to putting in, so that is not the issue.

I was addressing whether we want to put therapeutic
goal s in according to sonebody's | atest guidance.
We m ght say you should refer to those or

somet hing, but we are unlikely to want to put those
in, | think, because they change.

DR. NI SSEN: You woul d not want to be
saying that if the patient happens to be diabetic,
you ought to treat themnore intensively, and that
sort of thing?

DR. TEMPLE: W will listen to what you
think. That is relatively uncommon. That is what |
meant to cover by the question of how aggressive
treatment should be and what particul ar drugs m ght
be affected by other diseases that the patient has,
and things like that.

One could leave it at that, but tell us

what you t hi nk.

file:///Z|/Storage/0615CARD.TXT (379 of 506) [6/29/2005 3:47:40 PM]



file:///Z|/Storage/0615CARD.TXT

380

DR. NI SSEN. Anybody want to offer any
addi ti onal conments?

DR KASKEL: You have a conflict then,
because the National Kidney D sease Education
Programis targeting the African-Anerican
popul ation at risk, and it is saying blood pressure
has to be controlled, and your first |ine of drugs
is a class such as the ACE inhibitors, which have
been shown to | ower progression of renal disease if
you have m croal bum nuri a.

If you go to any inner city clinic or
rural clinic in the country and see a 10- or
15-year-old African- Areri can who has
m croal bumi nuria froma Type 2 diabetes, they are
going to be put on an ACE inhibitor.

DR TEMPLE: But that is for his diabetes.

DR KASKEL: Right. This is even before
they have hypertension, that is the thing. The
studi es show that you don't have to have
hypertension to | essen the progression

DR TEMPLE: That is what | nean. | mean

there is already rather |ess ACE inhibitors than
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for A2Bs, but there are specific clains for
di abeti ¢ nephropat hy for A2Bs.

Not hi ng woul d make those go away, but it
seens sort of obvious that if you then had a
pati ent who was al so hypertensive, you woul d
certainly think about including one of those,
personally, | would add a diuretic, | think

DR. NI SSEN. Let's keep in nmind that we
are not going to take away anybody's earned claim
for a benefit. W are talking about this whole
busi ness of treating blood pressure, and there is
lots of other clainms for drugs in all these classes
for other indications, you know, |ike giving beta
bl ockers for angi na or post-nyocardial infarction.

That is all there, and it is not going to
go away.

You all have been extrenely good, so what
do you say we take just a 10-m nute break and we
will conme back and we will see if we can't keep
mar chi ng on through this.

[ Break. ]

DR. NISSEN. | amjust going to |aunch
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right in and as people cone back, they can join us
here. W do need Cathy, | suppose, but she will
come qui ckly, | hope.

Where we left things off was on No. 3, so
| amgoing to take us to No. 3.

Most nodern | abels for
non- anti hypertensi ve drugs describe the supporting
data under Cinical Trials and then cite the
specific benefits of treatnment in the indications.

Shoul d | abel s for antihypertensive drugs
follow this pattern?

Bob, you are going to have to help nme a
little bit with what you are after here. Maybe
Norm can hel p us here. On Question No. 3, Norm we
are trying to nake sure we understand what you are
| ooking for here.

DR. STOCKBRI DGE: Well, 3.1 is just to
make sure we know where we are putting sonething.

DR NISSEN: How is it structured now I
guess is one of ny questions.

DR. STOCKBRI DGE: Let's get everybody on

the sane page here. Right now there is no general
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statenent about anti hypertensive drugs, so | just
want to nake sure that where we are tal king about
putting a general statenment that we think if nore
or less applicable to all antihypertensive drugs.

Does that belong under dinical Trials, or
does that belong, you know, to be followed by
specific data on a drug, or are we tal king about
laying out in the Indication Section what we think
is true of all antihypertensive drugs.

DR. TEMPLE: Another possibility is to
di vided the general statenent into sonething fairly
brief in the Indications because we used to do this
sonetines, we really don't |ike very |ong
I ndi cation Sections anynore, we are getting away
fromit, but you still could give alittle intro to
the thing and then put the rest of it in dinica
Trials.

DR. NI SSEN: You mi ght say, you know,
those statenents that we have all agreed belong in
the general group of antihypertensive drugs woul d
go in that brief statenent. |Is that your thinking,

Bob?
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DR. TEMPLE: Wen you | ook at them they
take up half a page.

DR. NI SSEN:. Yes.

DR. TEMPLE: W have negative feelings
about doing that in an Indication Section. It
makes it very long. But you mght have a statenent
that says treating hypertension alone or in
combi nation in order to: reduce, reduce, reduce,
reduce, and then you have got it in a sentence, and
then you explain it later. That is a possibility.

DR NISSEN: | do like the idea of keeping
it fairly brief, because, in fact, the issue of the
readability of drug | abels for me has becone worse
and worse over tine as they becone nore and nore
complex. | actually read drug |abels, believe it
or not, which | think is uncommon, but it is
getting harder and harder to read the drug | abels
as they becone nmore and nore conpl ex.

Are you limted to these classes, or could
you have a general statenent in an entirely new
category? Could you call it Background or

what ever, are you really fixed in that? You are
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fixed. Ckay.

DR. TEMPLE: You saw several sanples

DR. NI SSEN:. Yes.

DR TEMPLE: | would say those are fairly
obviously too long to put in Indications as
currently conceived, but we could extract a
sentence or two, and then put that as the
introduction to Cinical Trials. That would
certainly be a possibility.

You have sone idea fromthe sanples of the
sorts of lengths we are thinking of, although they
vary by a factor of 2 or 3, the examples we gave.

DR. NISSEN. | personally like putting
sonething up in the Indications, because that is,
in fact, what we are saying, is that that is what
these drugs are indicated to do. Now, exactly what
we say, we have had a | ot of debate about, and you
are going to take that under advi senent, but with
the caveat that brevity is probably very val uable
here, my own personal viewis to put sonething up
in the Indications.

O her people want to conment ?
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DR TEERLINK: | think ny preference would
be to put it in the Indications, because | think of
the sections that are read, which I amnot sure

people read themthat often, but of the sections

that are read, | think the Indications Section is
one of the sections that physicians will | ook at.
So, fromthat standpoint, | would put it there.

DR. STOCKBRI DGE: So, you are suggesting a
nmor e conprehensive statenment, and not just Bob's
one sentence | ook el sewhere for nore detail s?

DR TEERLINK: | think I would be in favor
of a three-sentence, you know, in general, |owering
bl ood pressure is good, lower is better, and this
drug is indicated for |owering blood pressure and
then whatever specific clains are there.

DR. NI SSEN. Now, again, what you say will
depend a little bit on whether you buy the narrower
view that Tom was expressing, which is that we are
very clear for stroke, and becones |ess clear for
other things. | think you have heard sone
di scussi on about that, but putting that up there,

think, to nme, is very useful and informative to
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physi ci ans who use these drugs.

DR. SACKNER- BERNSTEIN:  As you thi nk about
where you would want to put this information in the
| abel , naybe there is one other way of thinking
about this, and this nay be conpletely out of ny
field.

There are a nunber of places where
physi ci ans who ook for information | ook, so they
will look at Hi ppocrates, Med-X, the Washi ngton
Manual , there are a whol e bunch of sources,
el ectronic and print.

Per haps they all have a conmon process as
to where they pull information from and there can
be a way that if you put it in a certain spot, they
are nore likely to pull it fromthe | abel and
include it in their version of the data, so that
peopl e have nore access.

DR. NISSEN: It is interesting. | assune
you all know this, is that every one of our
residents is carrying these things around in their
pocket, you know, these little el ectronic things,

and, of course, they are a very abbreviated form of
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the | abel, but that is where a lot of themare
getting their information from and | suspect that
a lot of practitioners do that, as well.

DR, TEMPLE: Indications is probably the
thing that they all have at |east sonething of.
None of themcarry the whole | abeling? | thought
Hi ppocrates carried the whol e | abeling.

DR NI SSEN:. The last tine | rounded,
was carrying the PDR in ny pocket, but | devel oped
a neck injury as a result of that, so | can't do it
anynor e.

DR. TEMPLE: Also, all the generic drugs
are not in the PDR anynore.

DR. SACKNER- BERNSTEIN: | night nention
al so that chlorthalidone product insert is not even

in the About Drugs database on the FDA website.

DR. NISSEN. | actually tried the sane
thing. | can't find anything about chlorthalidone
anywher e.

DR. TEMPLE: Well, not too |long from now,
electronic labeling will be readily avail able from

the Library of Medicine in sone form and you wll
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be able to get it on line easily.

DR NISSEN. It's wonderful that we are
entering the nodern electronic era in the Federa
Government. That is really amazing to ne.

DR STOCKBRI DGE: Before it's over

DR. NI SSEN: Shoul d | abeling distinguish
drugs on the basis of whether the specific agent or
a specific class contributed to the avail abl e
outconme data? Isn't that an interesting question

Tom do you want to say sonething?

DR. FLEM NG W spoke about this two
hours ago. Definitely, yes.

DR NISSEN. | really do think so, because
it could be quite misleading to not tell people
that, so | think you have to do that.

DR TEMPLE: But let's be clear. So,
after sonme general statenent, not in the Indication
Section, but after a sonmewhat expanded genera
statenent, there would be sonething that says what
is know fromtrials about this particular drug
probabl y.

DR NI SSEN: Yes.
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DR TEMPLE: d ass, drug?

DR NI SSEN: Again, to the extent that we
can answer the question in a way that you would
consi der and we woul d consider to be based upon our
di scussi on today, reasonable, then, there are sone
things you can say about the class, but they are a
| ot | ess than what you can say about what is known
about a specific drug.

Again, we don't want to take away the
incentive to do clinical trials wth individua
agents, so again | understand why you have been
very reluctant, but again we have said sone things
about the classes that are potentially rel evant
her e.

DR. TEMPLE: So, | hear that as saying
that after the general statenment, which is
nonspecific for the particular drug, we would
mention things |ike, you know, a variety of ACE
i nhi bitors have been studies in long-termtrials,
not say too nuch, but we would--this is our
proposal really--we would identify any studies that

specifically addressed this with, however, the
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reservation that you never have a study of a single
drug.

DR NISSEN: | think that caveat shoul d be
there. It really is, in ny view, an enornous
probl em because, in fact, there is some suggestion
that some drugs in conbination are a bit nore
effective when used in that conbination than when
used singly.

I mean | think the exanple that is often
cited is the diuretic ACE inhibitor where there is
a real potentiation of ACE inhibitor effects when
you add a little bit of diuretic to the reginmen,
that may be nore inportant in that class. That is
why it is always hard to tease out how nuch is
com ng fromeach of the conmponents

DR PICKERING One thing you mght think
about, there was an editorial by Kirk Furber [ph],
in Circulation, showing the table of all the
approved ACE inhibitors and the indications for
whi ch they have been approved, which I find quite
hel pful , because it is interesting, you know, they

have all been approved for hypertension, but very
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few of them have indications for other things.

DR. NI SSEN. And new ones aren't going to
get indications because you can't do the
pl acebo-controlled trials that you need.

DR. TEMPLE: Well, people are actually
qui te assiduously | ooking at the possibility of
non-inferiority studies, but now you are talking
very large trials and a | ot of arguing and stuff.

DR. NISSEN. So, it is pretty tough.

Anybody el se on that topic? Let go to 4.

Various draft statenments have been
identified in the background package. Rather than
trying to edit them which | think is a good idea
not totry to do, please identify which of the
foll owi ng shoul d be el ements of | abeling?

4.1. The specific benefits thought to
appl y.

I think we have all pretty much said yes
to that.

Anybody di ssent on that?

4.2. The magnitude of those benefits.

This is trickier.

file:///Z|/Storage/0615CARD. TXT (392 of 506) [6/29/2005 3:47:40 PM]

392



file:///Z|/Storage/0615CARD.TXT

393

DR TEMPLE: As an illustration one
conceivably could try to say what percent reduction
occurs with a given change in blood pressure, the
kind of thing Dr. MacMahon has put into place.

DR NISSEN: | think this is really risky.
I think the evidence is just overwhelmng in mny
view, that it all depends on what popul ati on you
study and how big the baseline risk is, and all of
that. | mean, you know, this 4 mm of bl ood
pressure reduction and a starting bl ood pressure of
139 in a lowrisk population is going to have a
very different effect than you would see in a
hi gh-ri sk.

DR. STOCKBRI DGE: | thought we had deci ded
that there was pretty good preservation of relative
risk.

DR TEMPLE: Right. W are only talking
relative risk. The absolute benefit is going to be
bi gger, the sicker you are, of course, but | think
one of the findings of all of these things is that
there seems to be a fairly consistent risk

reduction for a given fall in blood pressure,
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obviously starting fromwhatever risk you are at,
but do you know that with any precision or are you
just drawing lines to fit a nodel ?

DR NISSEN: | want to hear from Tom
Fl eming on this one.

DR. FLEM NG M/ sense is | amvery
supportive of generalities here, and | amvery
supportive of stating what we know fromthe
totality of the data, and | am al so very supportive
of being very specific about what we know about the
given agent in trials that that agent was invol ved.

VWhere | am concerned is giving rea
speci fics about the benefit achieved fromcertain
reductions in biomrkers even with as good data as
we have on bl ood pressure | owering.

So, | would rather see, Bob, when you
talked earlier, and | conpletely agree with the way
you laid it out, that there would be generalities
stated about what we know the anticipate benefits
are going to be without being specific, and then if
we have specific data, we should be very specific

about what those data indicate for that specific
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product .

When | look at all of these data here, |
woul d be interested in knowi ng what you woul d
propose. If there is sonething specific you would
want to say that you think would apply in general,
can you propose it, so that we woul d have a sense
of whether we could buy into this?

DR. TEMPLE: No, but | can tell you what
one nmight ook Iike. Let's take the one that
everybody thinks is best, and that woul d be stroke.

One could cone up with a statenent that
said there appears to be a 40 percent reduction in
stroke rates for every--MacMahon is not here
anynmore--for every 6 mmof nercury fall in
diastolic pressure, | think that is sonmething |ike
what they showed.

O course, they derived that from studies
that had a wide variety of drugs in them wusually
not a single drug, but nany drugs, and that is not
so different fromthe nultitude of data that say
what the epidenmiologic risk of a 5 or 6 nm of

mercury increase in blood pressure is.
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So, those statenents, that is the sort of
thing, that is the question. It gets harder and
harder as you | eave stroke

DR FLEM NG | would agree with you, Bob
I would start with stroke. That is where you have
the best shot, but even having said that, | would
sure like to see ever nore detail than what the
Clinical Trials Collaboration showed on that issue,
because even for stroke, | don't see necessarily
whet her or not there is enough evidence that woul d
justify that broad a statenent overall, as well as
at least within subclasses of agents.

But if you could, if you could basically
drill down on the data fromthis type of
met a- anal ysis and show that there is quite clear
consistency in the data with that type of
statement, | would accept it reluctantly, | think,
but I amactually skeptical that you are going to
be able to do that.

DR. NI SSEN. Tom would you feel better
about it if there was a range given, if you said

for every 5 mmof nercury, you expect between a
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bl ank and bl ank effect?

DR. FLEM NG Well, possibly, and
especially if |I had a chance to | ook at the data
and be persuaded that it did look--1 nean it is
extrapol ati ng beyond what the graphs are that we
have been shown, and the graphs we have been shown
really basically reflect what these neta-anal yses
are showing up to 8.

As we have heard, we would really like to
go beyond that, and | would Iike to see what the
totality of the data show across these trials when
you | ook overall and when you break it down by
class, but if you could, and | am skeptical that
you could, but if you could show enough persuasive
evi dence that that conclusion would generally
apply, | would still wording consistent with what
we said earlier today, which would be generally
coul d be expected as opposed to this would apply
necessarily.

DR TEMPLE: They don't have mnuch
i nformati on about much | arger changes in bl ood

pressure because, for reasons that have al ways been
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obscure to ne, even in placebo-controlled trials,
you don't see differences of nore than 5 or 6 mm of
mercury. That is HDFP

The early VA studies had bigger
di ff erences.

DR. FLEM NG And the epi data is going to
all ow you a natural history to say a whole | ot
nmore, but | am not confortable extrapol ati ng what
clinical trial data show to the broader scenarios
that epi data coul d address

DR NI SSEN: Not only that, but | think we
have some pretty good evidence that trying to take
the epi data and translating it is likely to be
wr ong.

DR TEMPLE: | think for stroke, it is
actually likely to be right, but apart fromthat,
|l ook we will take the best shot at witing
somet hing and eventually show it to you and see if
you like it.

DR NISSEN: | would love to see it, but
let ne tell you why | think you ought to try, is

that what we are trying to do here in all of this
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is affect public health, and the nore you can say
to physicians about expected benefits froma
treatment that we think is good for people, the
nmore likely there is to be sone noise around that
and inplementation of that strategy.

I nmean it is one thing if you say |owering
bl ood pressure is good, and it is another thing if
you say to physicians if you can |lower this blood
pressure by X anpunt, you can reduce the risk of
stroke by 25 percent in your patients. Da? | get
it now. You know, even interventiona
cardi ol ogi sts can understand that.

DR TEMPLE: It is also slightly
reassuring. You know, you see sonebody with a very
hi gh bl ood pressure, you think to yourself | wll
never get himdown 40, but you really don't have
to, to nake a big difference. A nore nodest effect
does a lot.

DR PROSCHAN: Last night | took sone of
the data fromthese papers and did ny own
met a- anal ysis and overlaid the results of the

epi dem ol ogi cal studies, and it actually wasn't al
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that different. The epidem ol ogical studies did

suggest nore benefit than | sawin the

met a- anal ysis, but not a lot nore. It was fairly

convi nci ng.
DR. TEMPLE: For stroke.
DR. PROSCHAN:  For stroke, right.

DR. NISSEN. In the Fram nghamri sk

cal cul ation schenme, they make a big deal out of

this, the fact that the nunber of points you get

not the same if you have a naturally occurring

bl ood pressure of a value versus one that is

achieved with a drug. So, | amjust trying to be

careful here

I nmean | am personally pretty

unconfortable with taking epi data and transl ate

that into data related to a treatnent effect,

makes nme unconfortabl e.

DR. TEMPLE: No, we are not proposing
that. | amjust saying that the observation people

have nade all along is that the stroke data | ook

closer to the results data. You can think of

reasons why. People skip their drug, you know,
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|l ets themgo during the night. There is a |ot of
reasons why it won't be quite as good, but it's
closer. In heart attacks and cardiovascul ar death,
the collection of data is much worse, and
attribute that to a | arge dose of diuretics, at
|l east in part, but maybe there are other
expl anati ons.

DR NI SSEN: Maybe it has to do with the
fact that the pathophysiology is not as driven by
bl ood pressure, you know, it is another question

DR PICKERING | would be concerned if
there is too nuch enphasis on stroke at the expense
of other endpoints. It would be a very bad public
health message. | nmean | think that you could say
the absolute effect is greater on stroke, because
it is nmore blood pressure dependent, but |
certainly think you ought to say sonethi ng about
cardi ovascul ar nortality, coronary events, and
per haps sone qualified statenent about progression
of renal disease, which is of huge inportance.

DR. SACKNER-BERNSTEIN: | think that it is

also inportant to put it into perspective of the
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frequency of the problens, because if you are
| ooking at a public health issue, since myocardia
i nfarction, coronary disease is going to occur mnuch
nmore frequently in hypertensives and stroke, the
magni tude, the relative benefit doesn't have to be
as great in order to have a bigger imnpact overall

DR. NI SSEN. It depends on how ol d they

DR. SACKNER- BERNSTEIN:  And how
hypert ensi ve.

DR. NI SSEN. Exactly. Let's keep going
because obviously, our tine is noving. | am not
what you nmean by 4.3, the relationship between
bl ood pressure and ri sk

DR STOCKBRIDGE: 4.3 was an invitation to
say sonet hing about the epidem ol ogi cal data.

DR. NISSEN. | amnot sure you want to
have that in the |abel nyself, but that is one
person' s opi ni on.

DR FLEM NG | agree

DR. NISSEN. That is for guideline witers

and ot her peopl e.

file:///Z|/Storage/0615CARD. TXT (402 of 506) [6/29/2005 3:47:41 PM]



file:///Z|/Storage/0615CARD.TXT

403

4.4. The interaction anong cardi ovascul ar
risk factors.

This is actually a chance to really do
sonme good here. It is very clear to those of us
that treat a lot of patients that there is this
multiplicative effect that goes on. You know, you
| ook at sonme of the trials, you even begin to see
it now, that if you have hyperli pidenia and
hypertensi on, and di abetes, you know, watch out.

We need to be focused on the fact that
these things tend to co-exist, and when they do, it
is really bad for you. Maybe that doesn't bel ong
in a label, and you can argue that it doesn't, but
I w sh physicians were nore aware or nore cogni zant
of the inmportance of treating global risk, treating
all these factors

DR TEMPLE: But you would be inclined to
think that if we can do it without getting lost in
the noi se, sone statenent about you should be al so
conscious of all other risk factors the patient has
because they interact with bl ood pressure would be

a good thing.
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DR NISSEN: | think so. | think it would
be informative and | think it is the right thing to
do, and i am sometines appal |l ed--you know, sonebody
was doi ng a public education canpaign and they had
a guy sitting on an examtable, and it said, "W
will treat your lipids now, we will wait until you
have your first stroke before we treat your bl ood
pressure." That goes on.

DR. TEMPLE: That was ironic, right?

DR NI SSEN. Yeah, exactly, sonething like
that. | think it was intended to be ironic, yes.

Are people confortable with that? 1 nean
again we are not going to say nore than we know,
but | think we do know that there are a coupl e of
things that we can say. One is that there tends to
be, that if you are hypertensive, there is a
tendency to al so be hyperlipidem ¢ and vice versa,
that there is a clustering of risk factors that
seens to occur, and that people should be aware of
that, and they should | ook for it, and they should
consider treating it.

Anybody el se?
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4.5 is the specific drugs with a primary
role in outconme trials. | amnot sure | know what
you mean by that.

DR STOCKBRIDGE: | think the question was
whet her, you know, in any drug |abel, you nane
speci fic drugs that had outconme data.

DR TEMPLE: O do you nean you woul d be
giving the source of nobst of your outcome data, so,
for exanple, as part of your general statenent, you
could say the bulk of these data are based on
studies with diuretics, reserpine, hydral azi ne, and
a few other things that no one has ever heard of.

I think that is what he is asking.

DR NISSEN. | think the conpelling
evi dence here comes nore fromthe anal yses |ike
what Steve MacMahon did, which are by pooling al
the avail able data, and so if you really believe,
as | think Tomis shaking his head yes, probably
does, as well, if that is really the source for a
lot of this, then, you don't have to do that, and
think that is the source.

I nmean why are we so confortable with this
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bl ood pressure endpoint, is because we pooled a
whol e | ot of studi es together.

DR. TEMPLE: Right. The placebo contro
data, which is the easiest to understand, though,
really, nostly does cone fromthe things that you
don't see a lot of, you know A few drugs to into
SHEP ot her than the diuretic, but a lot of the
pl acebo-controll ed data is old for obvious reasons.

DR. NI SSEN: And given the | egacy nature
of the drugs involved, | amnot sure how you inform
peopl e by doing that.

Anybody el se want to coment ?

DR STOCKBRIDGE: | think that sort of
| eads to what you are going to do with 4.62

DR. NISSEN: | guess that's right, but |
ama little nore confortable actually, but not nuch
nore confortable.

DR. TEMPLE: | think part of the thing we
think gives strength to the whole idea that bl ood
pressure matters is the wi de range of drugs, old,
new, and strange, that have all had the same ki nds

of effects. That is really where a | ot of cones
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from everything fromreserpine to hydralazine to
diuretics.

DR. NI SSEN: That is why you don't want to
say too much about which classes contri buted
because again it is naking a suggestion that we
know nore about cl ass benefits than we really do
know, so | think maybe it's better |eft unsaid.

Anybody el se? Okay.

4.7, whether this specific drug has
outcone data. | will let anybody who wants to
conment on that, please.

DR TEMPLE: That has been discussed. W
will put the specific outcone data that any drug
has, and say whether it doesn't, too.

DR. NISSEN. It is really inmportant,
because it is an incentive to do trials, and it is
informative. It's how we learn, so | think you
have got to make sure that is properly enphasized

DR, TEMPLE: And that way, the commttee
will get to reviewa lot of active contro
non-inferiority studies.

DR. NISSEN. Wth 80,000 patients.
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DR TEMPLE: That will be good.

DR. FLEM NG That was an i nportant
addition you made, Bob. W would specifically
i ndi cate when there are data, but we would al so
specifically indicate when they are not, so that
when you have a agent that doesn't have specific
data, and you are giving these general concl usions,
you woul d then add a statenent that these
concl usi ons are not based on specific trials that
specifically used this intervention

DR. NISSEN. It is interesting. | have
noticed that in the DIC advertising for the lipid
class is when there isn't outcone data. Wen they
do the DC, and they say, well, it |lowers
chol esterol by X, Y, or Z there is this disclainer
down there that says that this has not been shown
to prevent heart attack or whatever, and | actually
thought that was a pretty good thing that the
Endocri ne and Met abol i sm group, which says we think
| owering cholesterol is really good, but for this
specific drug, we don't have the outcone data to

show t hat .
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I think that is really very reasonable, so
you might adopt a similar kind of a strategy in the
| abel , which would then drive, if there is DIC
advertising, would tend to be a warning to folks.

DR TEMPLE: It, to sone extent, reflects
a different | evel of uncertainty. The very
exercise we are engaged in here is partly based on
the idea that you may not need outcone data so
much, whereas, for lipids, we haven't gotten to
that point yet, although who knows.

DR MCLESKEY: Could | seek sone
clarification on this point? Wat | heard you say
was you woul d put a class statenent in there that
the class generally does such and such if a
particul ar drug has outcone data that are valid,
that woul d be i ncl uded.

For the nyriad of other drugs for which no
out come data exists, there would be a statenent
that says that this specific agent in this |abel,
there are no data to substantiate the claimfor the
cl ass.

DR TEMPLE: That is the proposal, right.
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After the general statenent, there would be

somet hing that woul d descri be what studies are or
are not available for the particular. They would
still, | nean this was the proposal, they would

still be credited with the view that because they

| ower bl ood pressure, they do the right thing for

you, but this would acknow edge there are no

trials.

DR. NI SSEN: And, again, it creates an
incentive to do such trials, which | think is good
thing to be doing, and | think that is the right
thing to do, because we are not so certain that we

are never going to be wong here, you know, we are

sort of hedging our bets a little bit, but |

it is appropriate.

DR McCLESKEY: | don't know what the other

corporate entities in the roommight think, but to

me, that sounds a little punitive and naybe a

little bit nore information than is ideal, for

exanple, you put in the |abel now what is known.

Are there other instances, say, in other drug

cl asses, not even cardiol ogy or whatever, where
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things that are not known are specifically called
out ?

DR. NI SSEN: You just heard one. | nean
that is what said. | think this probably was a
del i berate conproni se. You know, the other
surrogate you can get drugs approved for is
| owering LDL by 15 percent, and drugs have been
approved with that as the sole evidence, along with
good safety, but you may not have outcone data to
suggest that cholesterol lowering is beneficial,
and | think it is appropriate to say that for this
specific drug, that outcone has not yet been
denonstrat ed.

Then, if you go on and denonstrate it, you
can get that in your label, and I think that is
great.

DR. TEMPLE: There are many ot her exanpl es
where the absence of survival data is mentioned in
cardi ovascul ar drugs.

DR FLEM NG To me, it is even nore
motivated by the fact that what is happening today

is a statenent that we are going to say nmuch nore

file:///Z|/Storage/0615CARD.TXT (411 of 506) [6/29/2005 3:47:41 PM]



file:///Z|/Storage/0615CARD.TXT

412
about what is generally known, so | think by
implying that this agent, that hasn't specifically
had clinical endpoint studies done, can be presumned
in general ternms to be yielding this beneficia
effect on the clinical outcome neasures sinply by
showi ng that you have these biomarker effects. |
think it is very appropriate that you are adding
that inplication, to then make it clear that this
is not specifically known for this agent or
verified for this agent.

DR. NISSEN. It is based upon the genera
i mpression that | owering bl ood pressure is a good
thing, but not with regard to specific evidence for
this agent. | think that is a very bal anced
approach that nakes ne confortable with the nore
general statenent, the fact that we can do that.

DR PORTMAN:  What about an issue where we
have, what was it, gruntopril or something like
that--gruntomycin, right, and let's say just for
Bob's favorite course here that we find that
gruntonycin's normal dose for |owering bl ood

pressure is 10 ng, and we find that 80 ng | owers
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proteinuria, a very inportant marker, and so we
find out that you have agreed that it causes it to
go away and we are going to allow this as an
i ndi cation, what about the other five ACEs or
gruntocillins, or whatever it is, that are out
there, what are you going to say in their |abeling
about what has been proven with this one?

DR. TEMPLE: Current practice is that
those other |abels would be silent on that
question. W don't take soneone's ability to show
sonet hing and then transfer it to other nenbers of
the class. You know, we might bring that issue to
the conmittee sonetine, but there is a perception
that you take away any incentive to do any nore.

Al so, we are not sure. You know, you
m ght be 90 percent sure the others will do it, but
you don't really know, so there is fair reluctance
to apply that. Now, | think third party payors and
people like that, they just transfer the
concl usi ons about one nenber of a class right to
the others all the tine.

DR. NISSEN. It is one of the reasons why
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I was a little bit unconfortable wi th what happened
with ALLHAT, is because we then translated the
| esson from ALLHAT, which is now being transl ated
into clinical practice in the use of
hydr ochl or ot hi azi de, an agent that was never
studies in ALLHAT, and that is why | thought that
the--1 amjust going to put this on the record that
I thought that they went too far in pronoting the
results of ALLHAT given the fact that it was a
specific diuretic and a specific dose, and one that
is very different fromsonme of the diuretics we use
every day in some respects.

DR TEMPLE: Let nme ask you, not that we
woul d change | abeling this way, but if you have to
study every nenber of a class to | earn anything,
you can't do it. | nean there were 40,000 people
in ALLHAT, what do you want, another 40 with
diuretic?

DR NISSEN: No, | don't.

DR. TEMPLE: So, what shoul d peopl e do?

DR. NISSEN: | think it would have been

good to have qualified it alittle bit to say that
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this diuretic, which happens to be a very potent
menmber of the class with a very long duration of
action, has these benefits, and | nmean the
inmplication was transferred publicly to the entire
class, and | had a little trouble with that for
reasons that you would have trouble with it.

DR, TEMPLE: | understand it perfectly,
and yet the point was to find out about diuretics,
that is why they did the study. You are right,
they chose one. Soneday we shoul d think about
that. Maybe the right thing to do is just have a
random assortment of diuretics. W did that with
topical nitrates once, and you weren't allowed to
| ook at the individual data.

DR. FLEM NG That is not a bad thought,
because you are right, you are not going to be able
to do these studies for every specific nenber of
the class, and if you are a believer that the class
is the essential signal, then, why not randoni ze to
the class?

DR. McCLESKEY: If | could just respond

one nore tine, may |, on this topic? Again, | am
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speaki ng sort of personally now.

It seens to ne that if you do start nam ng
the particul ar product where the |label lies, as not
havi ng shown data is supportive of the class
statement, | think most of the industry folks in
the roomw |l find that as a negative, and it
certainly would be an incentive to do a study to
show that your product is, in fact, consistent with
what has been clainmed for the class | abel

However, from a busi ness case point of
vi ew, dependi ng upon the product itself, performng
such a study may or may not make busi ness sense,
and nay or may not be done, in which case that
particular drug would probably take a hit as a
result of being called out as not having satisfied
what ever the criteria are needed in order for that
drug to satisfy that class |abeling, and, in fact,
as we have heard today, it sounds like in order for
these non-inferiority trials to neet that
requirenent, they are going to becone bigger and
more difficult, requiring greater and greater

i nvest nent.
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So, | don't know this for a fact, but |
woul d assune that nost conpani es woul d view that as
a negati ve.

DR. NI SSEN. You know, we are giving them
a positive here. W are giving thema very
i mportant positive, let me make sure you understand
this. Since it is alnost inpossible to do these
studi es now, those big non-inferiority trials, so
you can just say nothing at all, or you can say
that bl ood pressure lowering is a good thing, and
you get that claim but you don't get the specific
claim

So, | think the conpanies are getting a
whol e ot nmore than they woul d have gotten
ot herwi se, which is they get sonme clains related to
the fact that they |ower blood pressure, and we
think that is a good thing, and | think that is a
step forward, guys.

DR PROSCHAN: Maybe cosnetically, the way
you could do this is say here are the nenbers of
this class that have been shown. Don't say this

drug has not been shown.
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DR. NI SSEN. They would find that even
| ess pal atable. Here, use our conpetitor's drug.

I don't think that would fly, Mke, but I amjust a
poor knuckl e-draggi ng cardi ol ogi st.

Whet her this specific drug's class has
outconme data, that is a nore chall engi ng questi on,
isn't it? | would like to hear some di scussion of
that for sure

DR. TEERLINK: | actually would be in
support of that in terns of the |evels of evidence
concept that | had tried to allude to earlier
because that is what we are really trying to get at
a bit here in terns of saying, well, we think the
bl ood pressure, in and of itself reducing is a good
thing, and then we know that, for exanple, ACE
i nhibitors do have these effects on outcones, such
and such, gruntapril is an ACE inhibitor, however,
it has not been specifically addressed in this, so
you have the different levels. So, | would be in
favor of |ooking at the class effect.

DR. NI SSEN: Let nme tell you where this is

particularly useful. | hope there will be new
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cl asses of antihypertensive drugs that will cone
along, and at least initially, those new classes
won't have such evi dence, and gi ven what we saw
with the al pha bl ockers where there may be a
problemwi th a class that works by sone ot her
mechani sm we shoul d be providing sone distinction
bet ween cl asses where we have seen benefits and
cl asses where we sinmply don't know.

So, this is an opportunity to do that, and
I, for one, will probably, if a new class cones
along, it is not going to be ny first-line drug
until it has sone outcone data, and | think we need
to tell people about that.

Anybody el se?

DR SACKNER- BERNSTEIN: | think that that
kind of caveat is exactly what we should do. W
tal k about a lack of evidence. W talk about sone
cl asses having great consistency within that class,
ot her cl asses having | ess consi stency.

DR FLEM NG | endorse all three of what
you have said. It is kind of a truth in

advertising here, you are recognizing, as | think
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we have throughout the day, that there are |levels
of extrapolation here. The broadest |evel of
extrapol ation is what we are saying based on al
anti hypertensives. Less of an extrapolation is
what we say about a specific product based on
evi dence from other agents in that class, and the
| east extrapolation is fromthat product itself.

It is sinply reflecting that truth. You
are being very specific about what it is that we
know and the | evel of reliability of that.

DR NI SSEN. Ckay. | think that is good.
I's that hel pful ? Ckay.

4.9 is another interesting one that |
think would like to hear some di scussion of.
Factors to consider in choosing a drug class.

Anybody want to take that one on?
certainly have sone thoughts.

DR. SACKNER- BERNSTEIN: The only problem |
woul d have with saying yes to these and then al so
getting into a discussion of other considerations
is the fact that a | ot of these questions are ones

which I think we need to say yes to, and all of a
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sudden we are going to have product inserts that
are so long that will start getting a probl em where
people will have a greater disincentive to read
anything, so | want to say yes, but | amjust
worri ed about that yes, that we should include
these issues, but i amjust worried, that if | keep
on saying yes to these things, which | think are
very good points, that then there will be
i nformati on overload in the insert.

DR. NISSEN. It is interesting, because
want to say no, and | want to tell you why | want
to say no. | think this is exactly where we
transition into what belongs in a guideline. This
is where you get a bunch of people who are
clinicians together and they look at the totality
of the evidence and they say yes, if you have
certain--this conorbidity, let's say, that we think
that this particular class has benefits.

The ability to nmake that decision based
upon robust data froma regulatory point of viewis
very likely not to be there. So, this is nore

opi nion, and opinion | think belongs in the

file:///Z|/Storage/0615CARD. TXT (421 of 506) [6/29/2005 3:47:41 PM]



file:///Z|/Storage/0615CARD.TXT

422
guideline realmrather than in the regulatory
realm and the question is how nmany of these
factors--Tom as you | ook at the evidence, how nmany
of these factors do we really have solid data to
suggest that one class, with this factor present,
is better than another class?

Wel |, you might argue for kidney, there is
some, you know, but that is going to be in specific
clainms, you know, | nean those drugs that have been
shown to have effects favorable, they are going to
get that claim that is not such a hard claimto
get, and so | wouldn't go there. | would let the
societies that wite guidelines take care of this
i ssue.

DR. PORTMAN: It depends on whether we are
setting this section up in the |abeling that
clinicians are going to go there, you know, to
read. They are going to say this is the area that
I amgoing to read because it is going to have the
nmost information for ne.

If that is true, then added in things such

as its use in chronic kidney disease should be
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there. You can refer themfor nore information to
anot her part, but it certainly should be mentioned
t here.

DR TEERLINK: | believe we are already
saying that the general statenent, sonewhere in
here, is going to already give the reduction in
stroke, cardiovascul ar di sease, and probable
progressi on of renal disease, so | think the
general statement will probably contain sone of
those el enments, nmaybe not all of them but | would
concur that nost of these other elements, while |
think are very inportant, are better left to the
gui del i nes

DR. TEMPLE: Just so you know what nodel
this was thinking about. The |ast paragraph of the
first version had what we had in mnd here, and it
is quite short and not very ngjor, but it said
things like certain antihypertensives are | ess
likely to be effective in certain ethnic groups and
are nore likely to be preferable in certain
settings |ike ACE inhibitors and betabl ockers for

congestiv